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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 
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Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ows and te only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate. &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,,, phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,O0,, ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,-CH,*CH,°CH,I a-iodobutane, CH,-CH,-CH,*UN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; oe 


OH, Pi HSSon- CHR or CH,*CH,*CHMe-CHMe:CH, 
should be termed By-dimethylpentane not methylethylisopropyl- 
methane, and G4;*>CH: CHO %4 of CH, CHMe-CHMe-C0,H 


should be termed af-dimethylbutyric acid, not a88-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, k&e., for the normal 
paraffins or hydrocarbons of the CpHon,2 series of the form 
CH,°[CH,],CH,, &c. Term the hydrocarbons C,H, and C,H, ethylene 
and. acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,.C:CH,. 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in o/ have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &c. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (OEt),C,;H,-CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, OAc*CH Me*CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),*CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, #-anilino-acrylic acid, NHPh-CH:CH:-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,S, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula, 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pr« for CH,*CH,°CH,, Pr® for CH(CH,),, Ph 
for C,H,, Py for C,H,N, Ac for CO-CH,, and Bz for 
CO-C,H,. 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1 : 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 
"a \\Br is 2 : 5-dibromobenzenesulphonic acid ; 


, 


8 


M 
é \NH, is 3-bromo-o-toluidine-5 sulphonic acid. 
$0,H. ) 


29. In representing the constitution of derivatives of other “closed 
chain’’ hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


8 NH 


LN 
5 2 | 
43 ss 


Thiophen. Pyrrole. 
NH 


Ay ne 
Aa 43 


Thiazole. Pyrazole. 


Purine. * 


Vy 


| 
| 
| 


6 3 
5 4 
Naphthalene. 
8 
7 
6 


WOry 


Anthracene. 


Diphenyl. 


NH 
AAS 


i 


: 


Va 


Indole. 


“yy 
VAY 

tsoQuinoline. 

7 0\ 


Au As 


; i , i 
VY YY 


Phenanthrene. 


Quinoline. 


8B-Dinaphthyl. 


Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33 The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34, Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*.* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon, 
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All references to Journals should give the abbreviated title, the year of publication, 
the series, the volume and the page; thus Ber. 1901, 34, 2455 ; Bull. Soc. chim. 
25, 794; Gazzetta 1901, 31, i, 554. 
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1 
Chemie Zentralblatt. 


* Abstracts from the Sentreliiett are made only in the case of papers published in 
journals other than those included in this list. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


PART I. 


Organic Chemistry. 


Preparation of Butadiene and its Homologues. W. H. Perkin, 
jun.,and F. EK. Marruews (Brit. Pat. 15049 of 1913 ; from J. Soc. Chem. 
Ind., 1914, 33, 806).—Butadiene and its homologues are obtained by 
subjecting olefines to the action of oxidising agents or of substances 
which combine with hydrogen at elevated temperatures, with or 
without the use of catalysts. C. §. 


Preparation of Isoprene. Hoop Ruspser Co. (U.S. Pat. 
1106290; from J. Soe. Chem. Ind., 1914, 33, 942).—The vapour of 
methyl isopropyl ketone is passed over a dehydrating catalyst, such as 
aluminium silicate, at 400—600° under reduced pressure, and the 
isoprene is separated from the other products. C. 8. 


Preparation of Trichloroethylene from s-Tetrachloroethane. 
Cnemiscue Fasrik Buckau (D.R.-P. 274782 ; from J. Soc. Chem. Ind., 
1914, 33, 807).—s-Tetrachloroethane may be converted into trichloro- 
ethylene, without formation of hexachlorobenzene, by passing its vapour 
over a catalyst in presence of thorium oxide at a temperature not 
exceeding 390°. T. H. P. 


Preparation of Orthovanadic Esters and their Solutions 
L. Hess (D.R.-P. 273220 ; from J. Soc. Chem. Ind., 1914, 33, 712).— 
Vanadium pentoxide dissolves in primary, secondary or tertiary mono- 
or polyhydric alcohols, with formation of esters of the type R,VO,. 
Ethyl vanadate, Et,VO,, is a faintly yellow liquid, b. p. 108°/26 mm., 
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D” 1:167, the isopropyl ester a yellow liquid, b. p. 124°/21 mm., 
and the amy/ ester a liquid, b. p. 161°/19 mm., DY 0-993. T. H. P. 


Preparation of Esters of Tertiary Alcohols. Neumann & Co. 
and J. Ze.rner (Fr. Pat. 466804; from J. Soc. Chem. Ind., 1914, 
33, 845).—Tertiary alcohols are esterified by treating them with acid 
chlorides in the presence of tertiary bases, such as pyridine or dimethyl- 
aniline, In some cases the reaction is facilitated by gentle heating. 

C. 8. 


Preparation of Esters and Ethers of Ethylidene Glycol and 
of Vinyl Alcohol. CaHemiscue Fasrik Griesaemm-Evextron (U.S. 
Pat. 1084581; Brit. Pat. 14246 of 1913; from J. Soc. Chem. Jnd., 
1914, 33, 219).—Acetylene reacts with various organic hydroxy- 
compounds in the presence of a mercury salt (mercuric sulphate) to 
form ethers and esters of ethylidene glycol and of viny! alcohol. 

C. 8. 


Preparation of Carbamic Esters ofa-Dichlorohydrin. B. Brcx- 
MANN and Bruno Beckmann (Brit. Pat. 25971 of 1913; from J. Soe. 
Chem. Ind., 1914, 33, 439).—The carbamic ester of a-dichlorohydrin is 
obtained by the action of carbamyl chloride on a-dichlorohydrin. It 
crystallises in colourless needles, m. p. 82—83°, and has pronounced 
narcotic properties. C. 5S. 


Preparation of Acetic Acid from Acetylene. FARBENFABRIKEN 
vor. Friepricu Bayer & Co. (Fr. Pat. 467515; from J. Soc. Chem. 
Ind., 1914, 33, 830).—Acetylene is converted into acetic acid by 
passing it through a solution of hydrogen peroxide, persulphuric acid, 
monopersulphuric acid, or a salt of one of these acids, in the presence 
of mercury or a mercury compound. For example, acetylene (10°8 
parts by weight) is passed into a mixture of 250 parts of 20—30% 
sulphuric acid, 100 parts of 95% ammonium persulphate, and 
5—10 parts of mercuric oxide at 30—40°. The resulting liquid 
contains 24—25 parts of acetic acid. C. 8. 


Electrolytic Method of Converting Acetylene into Acetic 
Acid. FarsenraBRIKEN voRM. Friepricu Bayer & Co. (Fr. Pat. 
467778 ; from J. Soc.. Chem. Ind., 1914, 33, 830).—The anodic 
oxidation of acetylene to acetic acid can be effected in a satisfactory 
manner by using a solution of sulphuric acid or other acid solution as 
electrolyte, in the presence of a mercury compound. For example, 
the anodic compartment of an electrolytic cell, provided with a clay 
diaphragm and a lead anode, is filled with 30% sulphuric acid 
containing 1—2% of mercuric oxide; the cathode, made of 
lead or copper, is also immersed in 30% sulphuric acid. 
Acetylene is passed into the anodic compartment at the rate of 48°5 
grams per hour per 100 amperes. The voltage is 3—4°5 volts, the 
current density at the anode is 5—15 amperes/dem.?, and the tem- 
perature of the electrolyte is 30—40°. The yield of acetic acid is 
0'5 kilo. or more per litre of anolyte in twenty-four hours. C. 8. 
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Preparation of Acetic Acid from Acetaldehyde. Consortium 
rUR Evexrrocuemiscne Inpustrie (Fr. Pat. 460971; from J. Soc. 
Chem. Ind., 1914, 33, 42).—The conversion of acetaldehyde into 
acetic acid by oxygen is accelerated by the addition of small quantities 
of manganese compounds; the reaction is not explosive, as is the 
case when compounds of chromium, vanadium, cerium, etc., are used 
as accelerators. For example, a curreut of dry oxygen is passed into 
a mixture of 300 kilo. of pure acetaldehyde and 2 kilo. of manganese 
acetate in a pure aluminium vessel provided with a stirrer and a cool- 
ing jacket. The manganese salt dissolves in the aldehyde, and the 
solution absorbs oxygen very energetically, the heat developed being 
removed by external cooling. The absorption is complete after 
ten to twenty hours, and the acid is distilled. 

Air may be used in place of oxygen, and the gases may be intro- 
duced under pressure ; acetic acid or other solvent may be added to the 
aldehyde, if desired. C. 8. 


Preparation of Ethyl Acetate from Acetaldehyde. Consortium 
FOR ELexrrocnemtscar Inpustrie (Brit. Pat. 26825 and 26826 of 
1913; Fr. Pat. 465965 ; from J. Soc. Chem. Ind., 1914, 33, 666—667). 
—I. Acetaldehyde is converted almost quantitatively into ethy] 
acetate by means of small amounts of aluminium alkyloxides in the 
presence of catalysts, particularly haloids such as those of tin, 
aluminium, or silicon, which are by themselves incapable of forming 
ethyl acetate from acetaldehyde. For example, six parts of aluminium 
ethoxide containing about 10% of aluminium chloride are gradually 
added to 135 parts of acetaldehyde; after keeping for ten hours, ethyl 
acetate (123 parts) is removed by distillation. 

II. Instead of using an aluminium alkyloxide and another catalyst, 
the product obtained by treating an aluminium alkyloxide with water, 
or a substance containing water, may be employed to convert acetalde- 
hyde into ethyl acetate. The most active of the preducts of this class 
appear to be those containing 16—25% of aluminium. C. 8. 


Preparation of Acetic Acid. FARBwERKE vorM. Meister, Lucius 
& Brinine (Brit. Pat. 10377 of 1914; from J. Soc. Chem. Ind, 
1914, 33, 961).—Acetaldehyde, mixed with about 1% of its weight 
of a catalyst, especially ceric oxide, is treated with oxygen under a 
pressure of about 2 atmos., or with air at a somewhat higher pressure, 
for five hours, cooling being resorted to after the temperature has risen 
spontaneously to 50—60°. The yield of acetic acid is 95% of the 


theoretical. Cc. 8. 


Preparation of Anhydrides of Organic Acids, or of Mixtures 
of the Anhydrides and the Acids. RK. Mutter and Devutscue 
Cettutorw Fasrik (Fr. Pat. 468963; from J. Soc. Chem. Ind., 1914, 
33, 985).—Acetic anhydride is produced almost quantitatively by 
passing the vapours of nitrogen pentoxide or a mixture of the oxides 
of nitrogen and air or oxygen over sodium or calcium acetate. When 
the materials are not dry, mixtures of acetic anhydride and acetic acid 
are produced. 
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The anbydride, or mixture of anhydride and acid, may be separated 
from the nitrate by extraction or by heating in a vacuum. The 
product contains only traces of oxides of nitrogen, which are easily 
removed by distillation over acetates, 

The reaction can be carried out equally well by passing oxides of 
nitrogen into indifferent liquids containing the metallic acetate in solu- 
tion or suspension. The same process is applicable to the production 
of other organic anhydrides. C. 8. 


Some Salts of the Cbhloroacetic Acids. W. G. Bateman and 
A. B. Hort (J. Amer. Chem. Soc., 1914, 36, 2517—2521).—As com- 
paratively little has been recorded with reference to the derivatives of 
the chloroacetic acids, a study of some of their salts has been carried 
out. The following salts are described. 

Ammonium chloroacetate, CH,Cl-CO,NH,, white crystals, stable, 
and not deliquescent; ammonium trichloroacetate, CCl,-CO,NH, ; 
copper chloroacetate, (CH,Cl-CO,),Cu,4H,O, deep green crystals, and 
the anhydrous salt, obtained as a bluish-green powder ; zine chloro- 
acetate, (CH,Cl*CO,),Zn,2H,O, deliquescent, transparent crystals ; 
lead chloroacetata, (CH,Cl*CO,),Pb, white, prismatic plates ; manganese 
chloroacetates, (CH,Cl-CO,),.Mn,CH,Cl-CO,H,4H,O and 

(CH,Cl-CO,),Mn,CH,Cl-CO,H,2H,0, 
white crystals; nickel chloroacetate, (CH,Ci°CO,),Ni,3H,O, apple- 
green crystals ; phenylhydrazine chloroacetate, 
NHPh-NH,,2CH,Cl-CO,H, 

white needles ; carbamide chloroacetate, CO(NH,),,CH,Cl*CO,H, EtOH, 
large, leafy crystals. Aniline and p-toluidine also yield crystalline 
chloroacetates. Basic chloroacetates of iron and chromium were 
obtained. E.G. 


Preparation of Acylsulphuric Acids and of their Salts 
with Alkali or Alkaline Earth Metals. Naamiooze VeEnnoor- 
scHAP FABRIEK VAN CHEMISCHE PropvucTEN (Fr. Pat. 461539; from 
J. Soc. Chem. Ind., 1914, 33, 219).—The conversion of monocarboxylic 
acids or their anhydrides into sulphonic acids by the action of sulphur 
trioxide or fumivg sulphuric acid is found to take place in two stages, 
the first step being the formation of an acylsulphuric acid, for example, 
CH,*CO-0-S0,H, which is rapidly converted into the sulphonic acid 
(sulphoacetic acid) at the ordinary temperature. The second step is 
very slow, however, at temperatures below 0°, so that the acylsulphuric 
acids can be prepared by carrying out the reaction at low temperatures. 
For example, a quantitative yield of acetylsulphuric acid is obtained by 
adding gradually 80 kilo. of sulphur trioxide to 60 kilo. of acetic acid 
at a temperature below 0°. The acylsulphuric acids thus formed are 
converted into the alkali or alkaline earth salts by mixing them with a 
suitable, anhydrous salt of the alkali or alkaline earth meta!s below 0°. 

C. 8. 


Preparation of Anhydrides of Monobasic Carboxylic Acids. 
NAAMLOOZE VENNOOTSCHAP FABRIEK VAN CHEMISCHE PropucTEN (Fr. 
Pat. 461540; Brit. Pat. 12402 of 1913; from J. Soc. Chem. Ind., 
1914, 33, 219).—The alkali or alkaline-earth salts of acylsulphuric 
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acids (preceding abstract) are converted into the corresponding 
carboxylic anhydrides by heating, alone or in the presence of an in- 
different liquid, such as acetic acid. Simple or mixed anhydrides are 
also obtained by heating alkali or alkaline-earth acylsulphates with 
alkali or alkaline-earth salts of monocarboxylic acids. The preparation 
of acetic anhydride from sodium sulphoacetate and sodium acetate is 
described in detail. C. 8. 


Alcoholysis of Esters. Antonio Mapinavertia (Anal. Fis. Quim., 
1914, 12, 426—428).—When esters are bviled with methyl or ethyl 
alcohol in presence of hydrochloric acid, the alcohol residue is displaced 
by methyl or ethyl, the corresponding alcohol being liberated. The 
method has been applied to castor oil, almond oil, butter, spermaceti, 
isoamy! acetate, cyclohexyl acetate, and pheny] acetate. A. J. W. 


- Cryoscopic Studies of Organic Complexes of Permolybdic 
Acid. II. A. Mazzuccwecui and C. Ranuccr (Gazzetta, 1914, 44, ii, 
426—437. Compare A., 1914, i, 1124).—Theauthors have determined 
the freezing points of mixtures of molybdic acid with hydrogen peroxide, 
and have also carried out cryoscopic and conductivity measurements on 
mixtures of ozomolybdic acid with various organic acids. The results 
show that malic acid forms with ozomolybdic acid the complexes 
C,H,0,,MoO, and 2C,H,0,.Mo0O,, but they give no indication of the 
existence of a complex, U,H,0,,2MoO,, analogous to the derivative of 
molybdic acid, C,H,O,,2Mo0,. The action of hydrogen peroxide on 
the sodium salt of the Jatter acid appears to yield an unstable additive 
product, which undergoes rapid hydrolysis with formation of colloidal 
ozomolybdic acid. Quinic acid and ozomolybdic acid give rise to the 
complex, 2C,H,,0,,Mo0, ; cryoscopic and electrolytic determinations of 
the dissociation constant of this complex yield somewhat divergent 
values, just as was found to be the case with molybdoquinic acid, 
2C,H,.0,,Mo0O, (oc. cit.). 2. me Be 


Resolution of Ascaridolic Acid. E. K. NEtson (J. Amer. Chem. 
Soc., 1914, 36, 2521—2522).—Asearidolic acid, which has the structure 
of ad-cineolic acid (A., 1913, i, 190), has been resolved by the fractional 
crystallisation of its cinchonidine salt into d-ascaridolic acid, 
[a], +13-93°, m. p. 129—130°, and J-ascaridolie acid, [a], — 13° 77°, 
m. p. 129—130°. E. G. 


Preparation of Acetaldehyde from Acetylene. Consortium 
rUrk ELEektTrocHEMiscHe Inpustrige (Fr. Pat. 460553; U.S. Pat. 
1107019 ; from J. Soc. Chem. Ind., 1914, 33, 42).—The conversion 
of acetyiene into acetaldehyde by means of solutions of mercury salts 
is retarded, after the reaction has proceeded for some time, by the 
accumulation of the vapour of the aldehyde in the gaseous mixture 
above the solution. The process can be carried out rapidly, continuously, 
and without retardation, by passing an excess of acetylene through 
solutions of mercury salts, extracting the aldehyde from the gas 
immediately, and again passing the acetylene through the solution. 
The process described in Fr. Pat, 455370 is considerably accelerated by 
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this modification ; it is also possible to use stronger acids than are 
there indicated without risk of the formation of resinous compounds. 
This method is especially applicable to, processes in which acetylene is 
introduced into hot solutions of mercury salts, so that the aldehyde 
distils as soon as it is formed. C. 8. 


Condensation and Similar Reactions and Method of 
Producing the Same. H. Hisperr (Brit. Pat. 5408 of 1914; 
from J. Soc. Chem. Ind., 1914, 33, 984).—Iodine is used as a 
condensing agent to effect intramolecular condensation. The reaction 
may be carried out under diminished pressure. Mesityl oxide is 
obtained almost quantitatively by distilling diacetone alcohol 
[8-methy]pentan-é-ol-8-one] with about 0:0001% of its weight of iodine. 
Similarly, pinacone is converted into By- dimethyl-A*y- butadiene, using 
0°002% of iodine, and cyclohexanol into cyclohexene, using "a of 
iod ne. C.8 


Conversion of Lzvulose into Mannitol by Hydrogenation. 
T. Lupreri and H. Mayer (Fr. Pat. 468920 ; from J. Soc. Chem. Ind., 
1914, 33, 977).—Levulose is hydrogenated (i) by electrolysing a 
solution of the sugar in dilute sulphuric acid or alkali between inert 
electrodes, (ii) by hydrogen at a pressure of at least 3 atmo. in the 
presence of finely divided metals or metallic oxides at a temperature 
not exceeding 70°, (iii) by nascent hydrogen produced by the action of 
rhodium black or other finely divideJ, allied metals on formic acid, 
and (iv) continuously, by the action of sodium amalgam produced 
electrolytically. 


The Phosphorus Content of Starch. A. W. Tuomas (Biochem. 
Bull., 1914, 3, 403—406).—The evidence of the present analyses is 
considered to support the view that the phosphorus in preparations of 
starch is not due to admixture with asb, but isin chemical combination. 

W. D-H. 


Preparation of New Compounds [Derivatives of Aurothio- 
sulphuric Acid] Suitable as Therapeutic Agents in the Treat- 
ment of Tuberculosis and Syphilis. Farswerke vorm. Meister, 
Lucius & Brinine (Brit. Pat. 1869 of 1914; from J. Soc. Chem. 
Ind., 1914, 33, 806).—Aurothiosulphates of organic bases are 
obtained by allowing the latter or their salts to react with aurothio- 
sulphuric acid or its salts, The ethylenediamine compound is a white, 
crystalline powder, which is easily soluble in water, but dissolves 
sparingly in alcohol. C.S. 


Preparation of Hexamethylenetetramine Di-iodide. M. 
Rix (D.R.-P. 275974; from J. Soc. Chem. Ind., 1914, 33, 943).—An 
antiseptic compound of hexamethylenetetramine with iodine is 
obtained by the action of an aqueous solution of the base on a solu- 
tion of iodine in an organic solvent which is immiscible with water, 
such as benzene or carbon tetrachloride. Antiseptic gauze may be 
prepared by impregnating the fabric with hexamethylenetetramine 
solution and then immersing it in the iodine solution, v. &. 2, 
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Preparation of Hexamethylenetetramine Methyl Borate. 
K. H. Scumitz (D.R.-P. 275092 ; from J. Soc. Chem. Ind., 1914, 33, 
807. Compare A., 1914, i, 20).—Hexamethylenetetramine methyl 
borate, C,H,.N,,Me-OH,5HBO,, is obtained by: (1) heating hexa- 
methylenetetramine with boric acid or methyl borate, with or without 
addition of either formaldehyde or a mixture of ammonia solution 
with formaldehyde or its polymerides, or (2) prolonged boiling of an 
aqueous solution of hexamethylenetetramine borate. It is far more 
stable than hexamethylenetetramine borate and finds medicinal use. 

T. H. P. 


Preparation of Hexamethylenetetramine Methyl Thio- 
cyanate. K. H. Scumirz (Fr. Pat. 466619 [Ist. Add.]; from J. 
Soc. Chem. Ind., 1914, 33, 845).—A double compound of hexa- 
methylenetetramine and methyl thiocyanate, useful for medicinal 
purposes, is obtained as follows. A solution of formaldehyde and 
ammonia or of hexamethylenetetramine is treated with the methyl- 
amine or ammonium salt of an inorganic or organic acid, or a solu- 
tion of a salt of hexamethylenetetramine is heated, with or without 
the addition of formaldehyde. In either case, a soluble thiocyanate 
is added, whereon hexamethylenetetramine methyl thiocyanate is 
separated. Another process consists in treating a solution of formal- 
dehyde and ammonia or of hexamethylenetetramine with thiocyanic acid 
or its ammonium or methylamine salt, or a solution of hexamethylene- 
tetramine thiocyanate is heated, with or without the addition of form- 
aldehyde. In either of the above processes, the formaldehyde may be 
replaced by one of its polymerides. 

The perchlorate, chromate, and other salts can be obtained in a 
similar manner to the thiocyanate. The free base, C,H,.N,,MeOH, 
is obtained by treating the chromate with barium oxide, or a haloid 
salt with moist silver oxide. Pure salts can be prepared by neutralis- 
ing the base with the appropriate acid. C. 8. 


Preparation of Alkyl- and Aryl-aminomethyl Alkyl Ethers. 
E. Mexck (D.R.-P. 273323; from J. Soc. Chem. Ind., 1914, 33, 
668).—The interaction of a halogenated-methyl alkyl ether (1 mol.) 
and an aliphatic or aliphatic-aromatic primary or secondary amine 
(2 mols.), preferably in the presence of an indifferent organic solvent, 
yields products having the general formula NRR*+CH,°OR?’, where R 
represents an alkyl or arylalkyl radicle, R* hydrogen or an alkyl 
radicle, and R? an alkyl radicle. These compounds may be used in 


the preparation of mediciaal prolucts, such as hydrastinine. 
tT. EL. PF. 


f8-Acetylalkylenetetra alkyldiamines. FARBENFABRIKEN VORM 
Friepricu Bayer & Co. (U.S. Pat. 1101754; from J. Suc. Chem. Ind., 
1914, 33, 889—890).—Derivatives of ay-diaminopropane of the type 
CRAc(CH,*NR’,),, where R is H or an alkyl group, and R’ an alkyl 
group, are colourless, odourless oils, which are soluble in water and 
are valuable intermediate products for making erythrene or its homo- 
Jogues. They are prepared by the two-fold introduction of the group 
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‘CH,"NR,, into the corresponding ketone, and are separated from the 
monoamines by fractional distillation. ay-Bisdiethylamino-B-acetyl- 
B-methylpropane, CMeAc(CH,"NEt,),, b. p. 105—110°/7—S8 wm., is 
obtained by adding gradually 292 parts of a 50% aqueous solution of 
diethylamize to 75 parts of 40% aqueous formaldehyde, followed by 
210 parts of methyl ethyl ketone, and boiling the mixture under a 
reflux condenser for several hours until a test portion, after being 
acidified with acetic acid, does not become turbid after the addition of 
a solution of aniline acetate. The solution is dehydrated over potass- 
ium hydroxide, the excess of the ketone is removed by distillation in 
‘ a vacuum, and the residual mixture of bases is separated by fractional 
distillation in a vacuum. 

ay-Bisdiethylamino-B-acetylpropane, b. p. 90—110°/7—8 mm., is 
prepared ina similar manner. C. 8. 


Preparation of Derivatives of Bromodialkylacetamide. 
FARBWERKE vorM. Meister, Lucius & Brinine (D.R.-P. 273320 ; from 
J. Soc. Chem. Ind., 1914, 33, 668).—When treated with formaldehyde 
in presence of a condensing agent, bromodialkylacetamides yield 
N-methylol compounds of the composition CRR’Br-CO-NH-CH,-OH, 
where R and R’ represent alkyl groups. These products possess 
marked hypnotic and sedative properties. a. ale 


Preparation of a-Bromoisovalerylcarbamide. Knoiti & Co. 
(D.R.-P. 275200; from J. Soc. Chem. Ind., 1914, 33, £06).—Treat- 
ment of an a-bromoisovalery! haloid with a metallic cyanate in presence 
of an indifferent diluent gives a-bromotsovaleryl cyanate, which is 
converted into a-bromoisovalerylearbamide by the action of ammonia. 
Carbimides are nearly always obtained in quantitative yield when 
acyl haloids are treated, in presence of a diluent, with silver or mercury 
isocyanate ; the latter is prepared from mercurous nitrate and potass- 
ium cyanate. T. H. P. 


Diethylacetyl isoCyanate [a-Ethylbutyrylcarbimide]. Sywn- 
THETIC Patents Co. (U.S. Pat. 1098938; from J. Soc. Chem. Ind., 
1914, 33, 889).—a-Hthylbutyrylearbimide, CHEt,*CO-N:CO, b. p. 
67—72°/50 mm., prepared by treating a-ethylbutyryl chloride or 
bromide with silver or mercury isocyanate, is a limpid oil which is 
soluble in benzene and light petroleum and yields a-ethylbutyryl- 
carbamide by treatment with ammonia. C. 8. 


Bromodiethylacetyl isoCyanate [a-Bromo-a-ethylbutyryl- 
carbimide]. FAarBeNFABRIKEN vorM. FrigpRico Bayer & Co. (U.S. 
Pat. 1086294 ; from J. Soc. Chem. Ind., 1914, 33, 439).—a-Bromo-. 
a-ethylbutyrylcarbimide, b. p. 110—114°/70 mm., is a limpid oil which 
is soluble in light petroleum and benzeve. It is obtained by treating 
a-bromo-a-ethylbutyryl bromide or chloride with silver or mercury 
isocyanate. It is converted by ammonia into a-bromo-a-ethylbutyry]l- 
carbamide. C.S. 


Preparation of Derivatives of Cyanohydrins of Aldehydes or 
Ketones. A. Acpert (D.R.-P. 273073, 275442 and 275847 ; from 
J, Soc, Chem. Ind , 1914, 33, 667, 890, 985).—Cyanohydrins of alde- 
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. hydes or ketones are converted into acyl derivatives and these treated 
with hydrogen selenide in presence of an alcohol, the resulting com- 
pounds being esters of selenamidines. Thus the compound 
CH,°CO,"CMe,°C(:N H)-SeEt 
is obtained by treating the cyanohydrin of acetylacetone with hydrogen 
selenide and ethyl alcohol. The acylated cyanohydrins may be re- 
placed by aryl derivatives of aminonitriles ; for instance, treatment of 
an alcoholic solution of a-acetylaminoisobutyronitrile with a small 
proportion of alcoholic ammonia solution and saturation of the liquid 
with hydrogen selenide yields a selenamide of the structure 
NHAc:CMe,°CS-NH,. T. H. P. 


Simplified Representation of Cyclic Compounds. Enrique 
V. Zapet (Anal. Soc. Quim. Argentina, 1914, 2, 119—123).—The 
author proposes to use the simple hexagon as the formula of cyclo- 
hexane instead of for benzene, as is usually done. In _ benzene, 
alternating double linkings are represented. The formula suggested, 
for instance for camphor, is 


G. D. L. 


Substitution in the Benzene Nucleus. A. F. Hotteman 
(J. Amer. Chem. Soc., 1914, 36, 2495—2498).—Several objections are 
raised against the electronic hypothesis proposed by Fry (A., 1912, 
ii, 546 ; 1914, i, 263) to explain the phenomena of substitution in the 
benzene nucleus, and, in view of these, the author is of opinion that 
the hypothesis cannot be accepted. E. G. 


Preparation of Unsaturated Organic Compounds. F. E. 
Marruews, H. J. W. Buiss, and H. M. Exper (Brit. Pat. 17234 of 
1912 and 16828 of 1913; from J. Soc. Chem. Ind., 1913, 32, 884 ; 
1914, 33, 889).—The principal patent describes the method of 
eliminating hydrogen haloids from halogenated hydrocarbons by means 
of water or steam. It is now found that this process is also applicable 
to the removal of hydrogen haloid from other halogenated organic 
compounds. Such compounds are treated with steam at temperatures 
between 100° and 700°, with or without the use of a catalyst. In 
some cases it is advantageous to subject the mixed heated vapours to 
the action of the silent electric discharge or to ultra-violet light. 
For example, a suspension of 100 grams of 8-bromo-8-phenylpropionic 
acid in water is introduced gradually into a silica tube at 600—650°. 
Hydrogen bromide and carbon dioxide are eliminated, and the styrene 
formed is isolated by distillation with steam and fractionation. The 
unchanged £-bromo-8-phenylpropionic acid is recovered and again 
passed through the silica tube. Cc. 8. 


Preparation of Chlorinated Cyclic Compounds. Fasriques 
DE Propuits DE Caimie ORGANIQUE DE Latre (Fr. Pat. 464645; 
Brit. Pat. 30068 of 1913; from J. Soc. Chem. Jnd., 1914, 33, 
503).—Benzyl chloride and its homologues are obtained by condensing 
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aromatic hydrocarbons with chloroacetone in the presence of stannic 
chloride or other suitable metallic chloride. When homologues of 
benzene are used, the chloromethyl group generally enters the benzene 
nucleus in the para-position to the alkyl group. The methyl, ethyl, 
propy!, butyl, amyl, cyclohexyl, methylethyl, methylpropyl, and 
methylbutyl derivatives of benzyl chloride have been prepared by this 
method. For example, equal molecular proportions of toluene and 
chloroacetone are dissolved in twice their weight of carbon disulphide 
or carbon tetrachloride, the solution is cooled to about — 10°, and 0°25 
mol, of stannic chloride is added drop by drop. After keeping the 
mixture for balf an hour, the oil is separated, poured on ice, washed 
with water, and distilled ; after unchanged toluene has been removed, 
w-chloro-p-xylene distils at 102—110°/30 mm. The yield is about 
60% of the toluene used. C. S. 


Direct Reduction of Aromatic Nitro-compounds to Nitroso- 
compounds. I. J. Rinxes (Chem. Weekblad, 1914, 11, 1062—1064). 
—When heated with reduced iron at 200—230° in an atmosphere 
of carbon dioxide, nitrobenzene, p-fluoronitrobenzene, and p-chloro- 
nitrobenzene give a poor yield of the corresponding nitroso-compound, 
varying between 2°5 and 9%. A. J. W. 


[Aminophenylselenic Acid, etc.] H. S. Weitcome and F. L. 
Pyman (Brit. Pat. 2787 of 1914; from J. Soc. Chem. Jnd., 1914, 33, 
889).—Phenylseleninic acid or its nitrate is converted by nitration 
with sulphuric acid and potassium nitrate into a nitrophenylselenious 
acid, NO,*C,H,*SeO,H, m. p. 156—157°. This is converted by reduc- 
tion with scdium hydrogen sulphite into a dinitrodiphenyl diselenide, 
Se,(C,H,-NO,),, m. p. 83°, which is further reduced by sodium sulphide 
to diaminodiphenyl diselenide (crystalline hydrochloride, m. p. 291—292°). 
The acetyl derivative, m. p. 185—186°, of the latter is obtained 
by means of acetic anhydride, and is oxidised by nitric acid to acetyl- 
aminophenylselenious acid, wm. p. 209°. The last substance is converted 
by alkaline potassium permanganate into salts of acetylaminophenyl- 
selenic acid. The free acid is converted into aminophenylselenic 
acid, NH,°C,H,°SeO,H, m. p. 229°, by boiling with water. The 
selenic acid and its salts, which are crystalline, are said to possess 
valuable physiological properties. C. 8. 


Preparation of Anthracene Derivatives. M. Karpos (D.R.-P. 
275248 ; from J. Soc. Chem. Ind., 1914, 33, 826).—Treatment of 
anthracene or one of its derivatives with malonyl! chloride in presence 
of a substance which assists condensation, yields coloured compounds 
which are probably 1: 9-malonylanthracene derivatives and are con- 
verted into anthraquinone-l-carboxylic acid or its derivatives by mild 


oxidation, for instance, by means of permanganate, in alkaline solution. 
=. BF. 


Preparation of Derivatives of Acetoacetanilide. FaRrBEN- 
FABRIK vorM. F. Bayer & Co. (D.R.-P. 273321; from J. Soc. Chem. 
Ind., 1914, 33, 637).—Esters of p-acetoacetylaminobenzoic acid are 
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obtained in good yield by heating p-aminobenzoic esters with ethyl 
acetoacetate, either alone or in presence of a diluent, but when the 
isomeric aminobenzoic esters are used, the reaction is very incomplete. 


Preparation of Acyl Derivatives of p-Phenetidine. P. BercEeti 
(D.R.-P. 277022 ; from J. Soc. Chem. Ind., 1914, 33, 1115).—a-Bromo- 
isovaleryl-p-phenetidine, m. p. 151°, prepared, for example, by treating 
the base with bromoisovaleryl bromide in presence of benzene, exhibits 
the physiological properties of its components. T. H. P. 


Preparation of a-Bromoisovaleryl-p-phenetidine. J. D. RrepEn 
(U.S. Pat. 1094296; from J. Soc. Chem. Ind., 1914, 33, 567).— 
a Bromoisovaleryl bromide is added slowly, with stirring, to p-phene- 
tidine in benzene, and the liquid is heated, filtered, and allowed to cool. 
a- Bromoisovaleryl-p-phenetidine, m. p. 151°, thus obtained, is sparingly 
soluble in water, dissolves readily in alcohol, ether, or benzene, and is 
slowly decomposed by alcoholic alkali hydroxides. It has soporific and 
strong anti-neuralgic properties. C. S. 


Preparation of Alkyloxyary]-, Dialkyloxyaryl-, and Alkylene- 
dioxyaryl-aminopropanes or their V-Monoalkyl Derivatives. 
E. Merck (D.R.-P. 274350 ; from J. Soc. Chem. Ind., 1914, 33, 807).— 
Unsaturated propylene compounds of the general formula 

CH,R:CH:CH, or CHR:CHMe, 
where R isan alkyloxyary], dialkyloxyaryl or alkylenedioxyary] radicle, 
are treated with hydrogen haloids and the products subjected to the 
action of ammonia or a primary aromatic amine. In the first stage of 
the reaction, the halogen atom unites with the unsaturated carbon 
atom nearest to the benzene nucleus. T. H. P. 


p-Nitrosophenylglycine. J.D. Riepet (Brit. Pat. 22694 of 1913; 
from J. Soc. Chem. Ind., 1914, 33, 70. Compare A., 1913, i, 469).— 
p-Nitrosophenylglycine is obtained directly, and in good yield, from 
commercial phenylglycine by treatment with a nitrite, nitrous acid, or 
nitrosyl chloride in the presence of fuming hydrochloric acid. The 
nitrosoamine of phenylglycine or its esters 1s not converted into the 
p-nitroso-compound by alcoholic hydrochloric acid according to Fischer 
and Hepp’s process. p-Nitrosophenylglycine is a brown powder, 
practically insoluble in ether, alcohol, and water. It is soluble in 
aqueous ammonia, forming a stable, deep green solution from which 
intensely green crystals of the ammonium salt are precipitated by 
alcohol. C. 8. 


Preparation of p-Nitrophenylcarbamyl Chloride (and Diary]l- 
carbamides). Farswerke vorm. Meister, Lucius & Brtnine 
(Fr. Pat. 459885 [lst Add.]; Brit. Pat. 17123 of 1913; from J. Soe. 
Chem. Ind., 1914, 33, 219).—p-Nitrophenylcarbamy] chloride, described 
in the principal patent, is treated with a primary or secondary base or 
a substitution product thereof (sulphonic acid, hydroxysulphonic acid, 
etc.), with or without the addition of a substance to neutralise the 
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hydrogen chloride produced. Di-p-nitrophenylearbamide is formed 
when p-nitroaniline is used as the base. ‘Ihe product can be obtained 
in one operation by treating with carbonyl chloride 2 mol. of the 
same base or 1 mol. each of two different bases. C. 8. 


Preparation of Diarylcarbamyl Chlorides. babiscnz ANILIN- 
& Sopa-Fasrik (Brit. Pat. 20107 of 1913; from J. Soc. Chem. Ind., 
1914, 33, 825).—Diarylamines can be converted completely into the 
corresponding diarylearbamyl] chlorides, free or practically free from 
diarylamine hydrochloride, by carrying out the last part of the treat- 
ment with carbonyl chloride at a higher temperature, for example, 
100°, and continuing the reaction until all the diarylamine hydro- 
chloride has been converted into the carbamyl chloride. The operation 
may be performed either with or without a solvent or diluent. C. 8. 


Molecular Transposition in the cycloHexane Series ; Passage 
to the cycloPentane Series. M. Tirrengzau (Compt. rend., 1914, 
159, 771—774. Compare de Rességuier, A., 1914, i, 528).—The 
iodohydrin of cyclohexanediol when treated with silver nitrate yields 
cyclopentanal, the ring being opened and closing on a new carbon 
atom. 2-Iodo-4-methylcyclohexan-l-ol similarly yields 3-methyleyclo- 
pentan-l-al. This result points to the constitution of the iodo- 
derivative as being represented by formula I and not by formula IT: 


cHMe<oH OH CE OH CHMe<OH ee OEL> CHL. 


(I.) (II.) 
The iodohydrins derived from the oxides of 3-methy!cyclohexene and 
2-methylcyclohexene yielded with silver nitrate 2-methylcyclopentan-1-al 
and cyclopentanyl methyl ketone respectively. W.G 


Molecular Transposition in the Phenyleyclohexane Series : 
Migration of the Phenyl Group without Passage to the 
cycloPentane Series. Marcet Le Brazipec (Compt. rend., 1914, 
159, 774—777. Compare Tiffeneau, preceding abstract).—2-Iodo- 
1-phenyleyclohexan-l-ol reacts with silver nitrate, losing the elements 
of hydrogen iodide and giving 1-phenylcyclohexran-2-one, m. p. 63°, 
yielding a semicarbazone, m. p. 196°. On oxidation it yields $-benzoyl- 
valeric acid. 2-lodo-1-phenyl-4-methyleyclohexan-1-ol similarly yields 
1-phenyl-3-methyleyclohexan-6-one, needles, m. p. 64°, giving a semi- 
carbazone, m. p. 219°. On oxidation this ketone yields first 5-benzoyl- 
y-methylvaleric acid, m. p. 55°, giving a semicarbazone, m. p. 215°, and 
then benzoic acid and a-methylglutaric acid. The intermediate products 
in the formation of these ketones should be vinyl! alcohols and these have 
been isolated and characterised. 


1-Phenyl-A!-cyclohexen-2 ol, OH- C<Cu.. CH 2>CH,, erystallises in 
needles, m. p. 94°, giving an acety? derivative, m. p. 114°. 1-Phenyl- 
5-methyl-A'-cyclohexen-2-ol has m. p. 120°. These two alcohols on 
warming with dilute acids yield the corresponding ketones, but the 
reverse process by boiling the ketones with acetic anhydride dces not 
yield the viny! acetates, W. G, 
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Preparation of Pure, Stable Salts of p-Dimethylamino- 
phenol and of p-Hydroxyphenyltrimethylammonium Hydr- 
oxide. Fasrique pe Propuits Cuimiquer ci-pey. Sanpoz (Fr. Pat. 
467085; Brit. Pat. 20736 of 1913; from J. Suc. Chem. Ind., 
1914, 33, 845).—The product obtained by the metbylation of 
p-aminophenol contains methyl- and dimethyl-aminophenols and a salt 
of p-hydroxyphenyltrimethylammonium hydroxide. To _ separate 
these, advantage is taken of the fact that p-aminophenol and p-methyl- 
aminophenol do not form precipitates with ferrocyanides in acid 
solution, whilst the other two compounds are precipitated rapidly and 
completely as acid ferrocyanides; these two compounds can then be 
separated from one-another by recrystallisation in the presence of an 
alkali sulphite, whereby p-dimethylaminophenol is separated in the 
form of a normal ferrocyanide, whilst the quaternary ammonium 
compound remains in the solution. 

A separation of the bases from the mixture of the ferrocyanides is 
also effected by faintly basifying the mixture and extracting the 
p-dimethylaminophenol by benzene or other solvent. C. 8. 


Preparation of Esters of Homologues of Phenol Containing 
Halogen in the Side Chain. Scumirz & Co. (Brit. Pat. 3053 of 
1914; Fr. Pat. 468363; from J. Soc. Chem. Ind., 1914, 33, 767). 
—Halogens can be introduced into the side chains of esters of the 
homologues of phenol by treating the esters with halogens or their 
equivalent in the presence of light, preferably from a source rich in 
ultra-violet rays, and at the ordinary temperature or below 100°. The 
esters are dissolved in carbon tetrachloride or other suitable solvent. 
In some cases it is advisable to use a halogen carrier. For example, 
the introduction of chlorine into a solution of o-tolyl carbonate in 
carbon tetrachloride at about 25—30° under the influence of the rays 
from a mercury vapour lamp produces ww-dichloro-o-tolyl carbonate in 
the form of an oil. By chlorinating the solid tolyl carbonate in the 
presence of a small quantity of phosphorus pentachloride, www-tri- 
chloro-o-toly! carbonate is produced. C. 8. 


Preparation of C-Allylphenols and their Analogues and of 
C-Propenylphenolcarboxylic Acids and their Nucleus-substi- 
tution Products. L. Cratsun (D.R.-P. 268099 and 268982, and 
Brit. Pat. 24932 of 1913; from J. Soc. Chem. Ind., 1914, 33, 220, 
277).—Allyl ethers of phenols, or their analogues or nucleus-substi- 
tution products, may be converted into the corresponding allyl 
derivatives of the phenols by heating at high temperatures, the allyl 
group assuming the ortho- or para-position with respect to the 
hydroxyl group. The allyl derivatives of phenolcarboxylic acids, pre- 
pared in this way, are transformed into the corresponding propenyl 
derivatives when heated with alkali hydroxides. T. H. 


Preparation of Aromatic Hydroxy-derivatives. AKTIEN- 
GESELLSCHAFT FUR ANILIN-FAaBRIKATION (Fr. Pat. 469040; from J. Soe. 
Chem. Ind., 1914, 33, 955).—The formation of oxidation products, 
which always occurs when aromatic sulphonic acids are fused with 
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alkali hydroxides, can be avoided if the two substances are heated 
together in aqueous solution at high temperatures, for example, 300°. 
A mixture of sodium naphthalene-8-sulphonate (46 parts) and 50 parts 
of sodium hydroxide (D 1°383) is heated at 300—330° in a closed 
vessel for ten to twenty hours. The cooled mass is acidified and the 
f-naphthol is filtered, washed, and dried. The yield is good and the 
B-naphthol is only very slightly coloured. C. 8. 


Preparation of Carbamides of the Naphthalene Series. 
FARBENFABRIKEN VORM. FriEpR. Bayer & Co. (Brit. Pat. 9472 of 1914; 
from J. Soc. Chem. Ind., 1914, 33, 825—826).—New carbamides of the 
naphthalene series, suitable for medicinal purposes and for the pro- 
duction of substantive cotton dyes, are obtained by treating with 
carbonyl chloride derivatives of 8-amino-a-naphtholsulphonic acids, 
which are substituted in the amino-group by the aminobenzoyl or 
aminobenzoylaminobenzoy! group or their derivatives, or by a number 
of similarly grouped aminobenzoy! residues or their derivatives. The 
compound produced by the action of carbonyl chloride on 8-p-amino- 
benzoylamino-a-naphthol-3 :5-disulphonie acid has a strong curative 
effect on animals affected with trypanosomes, and by reacting with a 
benzenediazonium salt yields a pure bluish-red dye. C. 8. 


Preparation of Catechol-4 :6-disulphonic Acid. Saccwarin- 
FABRIK VORM. Fauxperc, List & Co. (D.R.-P. 276273; from J. 
Soc. Chem. Ind., 1914, 33, 1044).—The o-halogenated phenoldisul- 
phonic acid, obtained by treating phenol-2:4-disulphonie acid with 
chlorine or bromine in acid solution, is converted into catechol- 
4:6-disulphonic acid by heating with dilute alkali solution under 
pressure at below 200°. x. my & 


Preparation of Benzyl Alcohol. F. W. Ktever (Fr. Pat. 
462438 ; from J. Soc. Chem. Ind., 1914, 33, 277).—Benzyl chloride is 
converted quantitatively into benzyl alcohol by heating it, in the 
presence of an excess of water, with magnesium hydroxide, a hydroxide 
of an alkaline earth metal, zinc hydroxide, or other basic hydroxide 
excepting that of lead, the mixture being thoroughly agitated during 
the process. By heating 1 mol. of benzyl chloride with 0:6 mol. of 
magnesium hydroxide and 8—10 times the theoretical amount of water 
at 100°, benzyl alcohol is obtained in 96% yield. The yield is some- 
what less when calcium hydroxide is used. C.S8. 


Preparation of Benzyl Esters of Lower Fatty Acids and of 
Benzyl Alcohol from Benzyl Chloride. F. W. Kuever (Fr. Pat. 
462439 ; from J. Soc. Chem. Ind., 1914, 33, 277).—Benzyl esters of 
the lower fatty acids are obtained in good yield by heating a mixture 
of benzyl chloride and an anhydrous salt of the acid in the presence of 
a small quantity, 0'1—1 mol., of the acid itself, the presence of water 
being avoided. For example, benzyl chloride (1 mol.), anhydrous 
sodium acetate (1‘1—1:2 mol.), and glacial acetic acid (0°1—1 mol.) 
yield benzyl acetate. The mixture obtained by this method may be 
heated with water until the odour of the acetate is not perceptible, the 
liquid neutralised, and the benzyl alcohol separated. 
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Benzyl formate is prepared in a similar manner, using 1°25—1-5 mol. 
of anhydrous formic acid. C. 8. 


Preparation of 2-Dimethylamino-5-methylbenzyl Alcohol. 
L, Cassetta & Co. (D.R.-P. 268486 ; from J. Soc. Chem. Ind., 1914, 
33, 194).—Dimethyl-p-toluidine may be converted into 2-dimethyl- 
amino-5-methylbenzyl alcohol by treatment with a considerable excess 
of formaldehyde in presence of a mineral acid. It may be condensed 
to a diphenylmethane derivative by heating with a further quantity 
of dimethyl-p-toluidine or other tertiary aromatic base at a high 
temperature in presence of zine chloride. T. . P. 


Additive Compounds of Organic Substances with Sulphuric 
Acid. James Keypatt and Ciirrorp D. Carpenter (J. Amer. Chem. 
Soc., 1914, 36, 2498—2517).—In earlier papers (A., 1914, i, 858, 
1069), experiments have been described on the formation of additive 
compounds of certain substances with organic acids. The method 
used in these investigations has now been applied to the study of 
sulphonation. The substances are mixed at as low a temperature as 
possible and the mixture is frozen, and in this way additive com- 
pounds, if formed, are at once isolated. The results show that sulphon- 
ation is preceded by the formation of additive compounds of the nature 
of oxonium salts; this reaction is ionic and instantaneous. 

Benzoic, o-, m- and p-toluic, phenylacetic, and crotonic acids yielded 
compounds of the type R-CO,H,H,SO,. Glutaric acid furnished the 
compound, C,H,(CO,H),,H,SO,, and m-toluic acid furnished a second 
compound, 2U,H,"CO,H,H,SO,. Phenol gave the compound, 

2C,H,°OH,H,SO, ; 

p-cresol, the compounds, 2C,H,-OH,H,SO, and C,H,-OH,2H,SO, ; 

o-xylenol, the compounds, 2C,H,*OH,H,SO, and C,H,°OH,H,SO, ; 

p-xylenol, the compounds, C,H,*OH,Hs8O, and C,H,°OH,2H,SO, ; 

m- and p-nitrophenol furnished compounds of the formula 

2C,H,(NO,)°OH,H,SO,. 

Acetophenone yielded the compound, 2CH,*CO-C,H,,H,SO, ; benzo- 

phenone, the compound, C,H,*CO-C,H,,H,SO, ; dimethylpyrone, the 

compounds, 2C.H,O,,H,SO,, C,H,O,,H,SO,, and 2C,H,O0,,3H,SO, ; 

benzoic anhydride, the compounds, 2U,,H,,.0,,H,SO,, C,,H,,0,,HSO,, 

and C,,H,,0,.2H,SO,; and coumarin, the compound, C,H,0,,H,SO,. 
EK. G 


Preparation of Derivatives of p-Aminophenyl Salicylate 
containing Sulphur. J. Apein, E. Biroi, and M. Perretsrein 
(D.R.-P. 273221 ; from J. Soc. Chem. Ind., 1914, 33, 667. Compare A., 
1914, i, 283).—p-Aminopheny] salicylate is treated with an alkali or 
ammonium salt of methane-, ethane- or propane-sulphonic acid in 
presence of methyl or ethyl alcohol and, preferably, in presence of a 
condensing agent, such as sodium acetate. The alkylsulphonates are 
obtained pure and in almost quantitative yield. z=. EF. 


Preparation of Carbamide o-Acetoxybenzoate. Scuirz & Co, 
(D.R.-P. 274046; from J. Soc. Chem. Ind., 1914, 33, 806).—When 
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o-acetoxybenzoic acid (1 mol.) and carbamide (1 mol.) are dissolved in 
concentrated alcohol or other suitable solvent at 60° and the combined 
solutions are evaporated at as low a temperature as possible, preferably 
in a vacuum, the product consists of pure carbamide o-acetoxy benzoate, 
uncontaminated with the salicylate and possesses antirheumatic, 
analgesic and antiuric properties. T. 2h. Be 


Preparation of a-Bromoisovalerylcarbamide o-Acetoxy- 
benzoate. Knott & Co (D.R.-P. 274349; from J. Soc. Chem. Ind., 
1914, 33, 806).—This compound, prepared by melting o-acetoxybenzoic 
acid (1 mol.) with a-bromoisovalerylcarbamide (1 mol.), with or without 
a solvent, exhibits the sedative properties of carbamide and all the 
characteristics of compounds of salicylic acid, but is free from the 
sudorific effects attending the administration of o-acetoxybenzoic acid. 

' i. Bt. F. 


Preparation of Compounds Containing Derivatives of 
Sulphosalicylic Acid.. FARBENFABRIKEN vorM. FriepRicH Bayer & 
Co. (Fr. Pat. 466236; Brit. Pat. 22854 of 1913; fiom J. Soe. 
Chem. Ind., 1914, 33, 637).—The sulphonyl chlorides of aromatic 
o-hydroxycarboxylic acids are condensed with ammonia, amines, 
aminophenols, aminonaphthols, or their sulphonic or carboxylic acids 
or other derivatives. For example, salicylic acid p-sulphonamide, 
CO,H-C,H,(OH)-SO,-NH,, is obtained by the action of aqueous 
ammonia on the sulphonyl chloride of salicylic acid. The products 
may be used in the preparation of dyes. C. 8. 


Sulphonyl Chlorides of Nitrated o-Hydroxycarboxylic Acids 
or their Derivatives. FarBenraBrikeN vorm. FrrepRicH Bayer & 
Co. (Brit. Pat. 12061 of 1914 ; from J. Soc. Chem. Ind., 1914, 33, 
855).—Sulphonyl chlorides of phenyl-o-carboxylic acids or their 
derivatives can be nitrated in the usual manner. The 5-sulphonyl 
chloride of salicylic acid is converted into 3-nitro-2-hydroxy benzoic 
acid-5-sulphony! chloride. The products may be used as intermediate 
compounds in the manufacture of azo-dyes. C. S. 


Preparation of 6-Chloro-3-hydroxy-p-toluic Acid. J. D. 
Rrevet (D.R.-P. 275093 ; from J. Soc. Chem. Ind., 1914, 33, 807).— 
6-Chloro-3-hydroxy-p-toluic acid is obtained in almost quantitative 
yield when the sodium derivative of 6-chloro-m-cresol is heated, in 
presence of carbon dioxide, under pressure at a high temperature, 
preferably at 160—180°. Unlike 5-chlorosalicylic acid, which has not 
been found to possess therapeutic value, the new acid exhibits powerful 
antiseptic properties. T. H. P. 


Preparation of (6-Halogen-3-hydroxy-p-toluic Acid]. J. D. 
Riepet (Fr. Pat. 468949; from J. Soc. Chem. Ind., 1914, 33, 984). 
—3-Hydroxy-p-toluic acid is converted into 6-halogen-3-hydroxy- p- 
toluic acids by treatment with the calculated amount of the halogen 
in the presence of carbon tetrachloride, glacial acetic acid, etc. The 
chlorinated acid has been described (preceding abstract). The acids 
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are powerful antiseptics. Their soluble salts, as well as those of other 

derivatives of salicylic acid and its homologues halogenated in the 

para-position to the hydroxy! group, also possess antiseptic properties. 
C.S. 


Preparation of Derivatives of o-Hydroxyallylbenzoic Acids. 
FARBENFABRIKEN VoRM. F. Bayer & Co. (D.R.-P. 274047 ; from J. Soe. 
Chem. Ind., 1914, 33, 806).—When o-hydroxyallylbenzoic acids are 
treated with acylating agents and the acyl derivatives converted into 
salts, the latter possess antipyretic, antineuralgic and antirheumatic 
properties in more marked degree than the corresponding o-acyloxy- 
benzoic acids, 


Preparation of a-Amino-£-3 : 4-dihydroxyphenylpropionic 
Acid. F. Horrmann, La Rocne & Co. (D.R.-P. 275443 ; from J. Soc. 
Chem. Ind., 1914, 33, 943).—Extraction of the seeds or hulls of Vicia 
faba for a short time with aqueous sulphurous acid yields a liquid 
containing a-amino-f-3 : 4-dihydroxyphenylpropionic acid, which may 
be isolated by conversion into its insoluble lead compound and 
decomposition of the latter by means of sulphuric acid. The free acid, 
m. p. 280° (decomp.), [a], — 18°91°, is sparingly soluble in cold, but more 
readily in hot, water, and, when heated, it loses carbon dioxide with 
formation of the corresponding dihydroxyphenylethylamine. 

T. H. P. 


Preparation of Arylamides of 2:3-Dihydroxynaphthoic 
Acid and Their Condensation Products with Formaldehyde. 
Cuemiscue Fasrik GrigEsHEIM-ELEKTRON (Brit. Pat. 23732 of 1913 
and 3312 of 1914; Fr. Pat. 464478; U.S. Pat. 1101111; from 
J. Soc. Chem. Ind., 1914, 33, 70, 742)—Arylamides of 2: 3-dihy- 
droxynaphthoic acid are obtained by heating the acid with a non- 
nitrated arylamine in the presence of a dehydrating agent and an 
indifferent solvent or suspending medium. The preparation of the 
anilide, 2: 5-dichloroanilide, and B-naphthalide, and of the compound 
with 2 : 4-tolylenediamine is described in detail. 

Formaldehyde reacts very readily with arylamides of 2 :3-di- 
hydroxynaphthoic acid in alkaline solution, forming products which are 
precipitated by acids. The constitution of the new products has not 
been determined. They differ from the arylamides themselves in 
being less readily soluble, for example, in acetone, and they are decom- 
posed by heat. They may be used as components of azo-dyes. C.S. 


Preparation of Phthaleins of the Naphthalene Series. 
FaRBWERKE vorM. Meister, Lucius & Brinine (D.R.-P. 275897 ; 
from J. Soc. Chem. Ind., 1914, 33, 957).—1 : 6-Dihydroxynaphthalene 
is combined with phthalic anhydride or its substitution products, with 
or without addition of a condensing agent, for example, by heating on 
an oil-bath at 180—200°. The dark red compounds obtained are 
soluble in alkali and act as deep, bluish-green dyes. T. H. P. 


Indenedicarboxylic Acid and Hydrindenedicarboxylic Acid. 
J. Boucautt (Compt. rend., 1914, 159, 745—747).—Ethyl phenyloxal- 
acetate with concentrated sulphuric acid is simply hydrolysed and dehydr- 
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ated, giving the anhydride of phenylhydroxymaleic acid. Its next higher 
homologue, however, benzyloxalacetic ester behaves differently, giving 
, ; : eH," C-CO, Et 
diethyl indenedicarborylate, as CO, Et 
78°, which on saponification with alkali yields ethyl alcohol, carbon 
dioxide, and indenecarboxylic acid (compare Perkin and Revay, T., 1894, 
65, 231). Hydrolysis with acid, however, gives indenedicarboxylic acid, 
C,H,"C-CO,H 
OH,—C-CO,H” 
acid, more readily soluble in alcohol or acetone. It decomposes at 215°, 
giving carbon dioxide and indenecarboxylic acid. Esterification with 
ethyl iodide only yields the ester of the latter acid, but on warming 
with alcohol saturated with hydrogen chloride, indenedicarboxylic acid 
gives its own diethyl ester. The free acid on reduction with zinc in 
tie acid yields Aydrindenedicarbonylie acid, (88 GHOOs8 
acetic acid yields hydrindenedicarboxylic  OH,—CH-CO,H’ m. p. 
222°, which is more soluble and more stable than indenedicarboxylic 
acid. W. G. 


Preparation of Anthraquinone Nitriles. FarswerkE VoRM. 
Meister, Lucius & Brtnine (D.R.-P. 27179) and 275517 ; from J. Soc. 
Chem, Ind., 1914, 33, 637, 826).—Anthraquinone-a- or -f-nitrile is 
obtained by heating a- or B-halogenated anthraquinones with copper 
cyanide in presence of an indifferent solvent and may be used for the 
preparation of colouring matters. a 


, voluminous crystals, m. p. 


which is almost insoluble in ether, benzene, and acetic 


Preparation of Quinizarin-8-carboxylic Acid. FARBENFABRIKEN 
vorm. F. Bayer & Co. (D.R.-P. 273341; from J. Soc. Chem. Jnd., 1914, 
33, 784).—The methyl group of 8-methylquinizarin is oxidised to the 
carboxyl group by treatment with nitrosylsulphuric acid in sulphuric 
acid solution, preferably in presence of boric acid; the quinizarin- 
B-carboxylic acid may be used as a lake or mordant colouring matter. 

x. M2. 


Preparation of Purpurincarboxylic Acid. FarBEeNFrABRIKEN 
vorm. Friepr. Bayer & Co. (D.R.-P. 272301; Brit. Pat. 22980 of 
1913; lst addition to Fr. Pat. 451927; from J. Soc. Chem. IJnd., 
1914, 33, 545).—1:4-Dihydroxyanthraquinone-3-carboxylic acid is 
used in place of the isomeric 1 :2-dihydroxy-acid of the principal 
patent (compare A., 1913, i, 1197). The first product of the oxidation 
appears to be 2-hydroxyanthradiquinone-3-carboxylic acid, and this, 
on prolongation of the fusion, or addition of a reducing agent or 
introduction of the fused mass into aqueous metal hydrogen sulphite 
solution, is converted into 1 : 2: 4-trihydroxyanthraquinone-3-carboxylic 
acid. ae Ee Be 


Preparation of Basic Bismuth Gallocarboxylate. Farpen- 
FABRIKEN vorM. F. Bayer & Co. (D.R.-P. 276072; from J. Soc. Chem. 
Ind., 1914, 33, 890).—A salt identical with that previously described 
(compare A., 1914, i, 694) is obtained by the action of a basic bismuth 
salt or bismuth hydroxide on gallocarboxylic acid in presence of alkali. 

x. B® 
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Conversion of Haloid Derivatives into Aldehydes. Faxbriqurs 
DE Propuirs DE Cuimre OrGanique br Larre (Fr. Pat. 452537 
[Ist. Add.]; from J. Soc. Chem. Ind., 1914, 33, 667. Compare ibid., 
1913, 32, 673).—A number of new aldehydes have been obtained by 
the action of urotropine (hexamethylenetetramine) on monohaloid 
derivatives, as described in the principal patent. Among them are 
m- and p-tolualdehydes, 3:4-, 2:4-, and 2:5-dimethylbenzaldehydes, 
p-ethyl-, p-propyl-, p-butyl-, p-isoamyl]-, and p-cyclohexyl-benzaldehydes, 
and methylethyl-, methylpropyl-, and methylbutyl-benzaldehydes. 
Mixed carbonates, such as w-chlorotolyl ethyl carbonate, 

CH,Cl-C,H,°O-CO, Kt, 
may also be employed for the preparation of hydroxyaldehydes. 
C. 8. 


New Compound [3:3’-Dinitro-4 : 4’-diaminobenzophenone] 
Suitable for Use in the Preparation of Pigments. Bapiscur 
ANILIN-UND Sopa-F aprik (Brit. Pat. 8690 of 1914; U.S. Pat. 1104611 ; 
from J. Soc. Chem. Ind., 1914, 33, 743).—4 : 4’-Dichlorobenzophenone is 
nitrated and the product is heated for ten hours at 150—160° with 
alcoholic ammonia containing 10% of ammonia. The product, after 
crystallisation from m-cresol, has m. p. 292°, and is considered to 
be 3 :3’-dinitro-4 : 4'-diaminobenzophenone ; it differs materially from 
the compound, m. p. 121°, obtained by Consonno by nitrating diamino- 
benzophenone. When 10% aqueous ammonia is employed, the diamino- 
compound is obtained mixed with 4-chloro-3 : 3’-dinitro-4’-aminobenzo- 


phenone. C. $. 


Chalkones and Hydrochalkones [Phenyl Styryl Ketones 
and Phenyl Phenylethyl Ketones]. V. G. BarGELini (Gazzeita, 
1914, 44, ii, 42i1—426. Compare A., 1914, i, 1074).—Reduction of 
2-hydroxy-4 : 6-dimethoxypheny! 4-methoxystyryl ketone and 2:4:6- 
trimethoxyphenyl 4-methoxystyryl ketone by means of hydrogen in 
presence of palladium black yields compounds differing from Ciamician 
and Silber’s tri- and tetra-methylphloretin (A., 1895, i, 538), in which 
the methyl groups are attached, not to oxygen, but to the carbon atoms 
of the nuclei. Unsuccessful attempts were made to methylate phloretin 
by means of methyl sulphate, and the action of diazomethane on narin- 
genin and phloretin is being studied. In the meantime, Franck 
(compare A., 1914, i, 1132) has succeeded in reducing naringenin to 
phloretin. 

2-Hydroxy-4 : 6-dimethoxyphenyl B-4-methoxyphenylethyl ketone, 

OH-C,H,(OMe),*CO-CH,°CH,"C,H,"OMe, 
forms white laminez, m. p. 110—111°, and, in alcoholic solution, gives a 
reddish-brown coloration with ferric chloride. 

2:4:6-Trimethoxyphenyl 4-methoxystyryl ketone, 

O,H,(OMe),*CO-CH:CH:O,H,OMe, 
prepared by the interaction of anisaldehyde and 2: 4: 6-t:imethoxy- 
acetophenone in alcoholic solution in presence of sodium hydroxide, 
forms pale yellow scales, m. p. 119—121°, and dissolves in concentrated 
sulphuric acid with an orange-red coloration. 

2:4:6-Zrimethoxyphenyl B-4-methoxyphenylethyl ketone, 

C,H,(OMe),*CO-CH,°CH,°C,H,-OMe, 
c2 
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was obtained only as an oil. Attempts to hydrolyse the methoxyl 
groups of this compound resulted in the formation, not of the corre- 
sponding tetrahydroxy-derivative, but of its products of decomposition. 
Thus, with hydriodic acid, 8-p-hydroxypheny!prop‘ovic acid was obtained, 
aud with hydrobromic acid, (1) a bright red powder, m. p. about 260° 
(decomp.), (2) 8-p-methoxyphenyl]propionic acid, and (3) a small pro- 
portion of a compound exhibiting the melting point and reactions of 
phloroglucinol. Thus, the decomposition of 2:4: 6-trimethoxyphenyl 
4-methoxyphenylethyl ketone by these acids is analogous to that of 
phloretin by alkali. z. B.. 2. 


Preparation of Antbraquinone. Cnemiscne FABRIK GRIESHEIM- 
Ecextron (U.S. Pat. 1103383; from J. Soc. Chem. Ind., 1914, 33, 
&26).—Anthracene is treated with nitric acid below 60° in the presence 
of an indifferent liquid, and the intermediate compound is converted 
into anthraquinone by nitric acid above 60°. C. §. 


Preparation of 1-Cbhloroanthraquinone and its Nitro- and 
Chloro-derivatives. Farswerke vorm. Meister, Lucius & Brinina 
(D.R.-P. 267544 and 271681; from J. Soc. Chem. Ind., 1914, 33, 70, 
544).—Treatment of anthraquinone-1l-sulphonic acid or one of its salts 
with thionyl chloride at a high temperature results in the formation of 
the sulphonyl chloride, which loses sulphur dioxide and is converted 
into l-chloroanthraquinone. When a nitroanthraquinonesulphonic or 
an anthraquinonedisulphonic acid or one of its salts is used, the corre- 
sponding chloronitro- or dichloro-anthraquinone is obtained. 

ee A 


Preparation of Aminoanthraquinones. FARBWERKE VORM. 
Meister, Lucius & Brinina (U.S. Pat. 1104943; from J. Soe. 
Chem. Ind., 1914, 33, 855).—Anthraquinonesulphonic acids are con- 
verted into the corresponding aminoanthraquinones by heating them 
with aqueous ammonia in such a manner that the sulphurous acid 
produced is converted into a practically insoluble metallic salt ; for 
example, the reaction may be carried out in the presence of barium 
chloride or other soluble barium salt. C. 8. 


Preparation of Aminoanthraquinones or Their Derivatives. 
AKTIEN-GESELLSCHAFT FUR ANILIN-FaABRIKATION (Brit. Pat. 8917 of 
1914; from J. Soc. Chem. Ind., 1914, 33, 826).—The carbamides 
produced by the action of carbonyl chloride on 3-aminobenzophenone- 
2’-carboxylic acid or its derivatives are converted into the correspond- 
ing anthraquinone derivatives by concentrated or fuming sulphuric 
acid at 80—90°. By heating for a longer period or at a higher tem- 
perature, hydrolysis occurs and the corresponding aminoanthra- 
quinones are obtained. 

When derivatives of 3-aminobenzophenone-2’-carboxylic acid 
unsubstituted in position 6 are employed, the corresponding carb- 
amides yield mainly 2-aminoauthraquinony] derivatives, only a small 
proportion of the l-aminoanthraquinony!l derivative being formed. 
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On the other hand, carbamides substituted in position 6, such as those 
obtained from 6-halogen-3-aminobenzophenone-2’-carboxylic acids, yield 
exclusively 1-aminoanthraquinony! derivatives. C. 8. 


Preparation of 3-Bromo-2-aminoanthraquinone. W. 
Juncuans (D.R.-P. 273809 ; from J. Soc. Chem. Jnd., 1914, 33, 783). 
—3-Bromo-2-aminoanthraquinone is obtained by treatment of 2-amino- 
anthraquinone with bromine (1 mol.) in the presence of an organic 
diluent and with or without water. TZ. EP. 


Preparation of 8-Bromoaminoanthraquinones. FarsBenrapri- 
KEN vorM. F. Bayer & Co, (D.R.-P. 275299 ; from J. Soc. Chem. Ind., 
1914, 33, 783).—Bromoaminoanthraquinones, in which at least one 
B-position in the ortho-position to the amino-group is unoccupied, are 
heated either alone or with sulphuric or phosphoric acid, zinc chloride, 
etc., at a temperature favourable to the migration of the bromine 
atom, for example, 160—240°. ee 


Preparation of a-Nitro-derivatives of Acylated Diamino- 
anthraquinones. FARBENFABRIKEN vorm. F. Bayer & Co. (D.R.-P. 
268984 ; from J. Soc. Chem. Ind., 1914, 33, 246).—When an acyl 
derivative of 1 :4-diaminoanthraquinone is treated with a nitratiog 
agent in concentrated sulphuric acid solution, the nitro-group 
enters an a-position in the nucleus not containing the amiuo-groups. 
Subsequent elimination of the acyl group yields 5-nitro-1 : 4-diamino- 
anthraquinone. 7. H. P. 


Preparation of Condensation Products of the Anthra- 
quinone Series Containing Nitrogen. Farswerke vorm. Mester, 
Lucius & Brtnine (D.R.-P. 270789; from J. Soc. Chem. Jud., 1914, 
33, 474—475).—Treatment of a-anthraquinonylarylglycines (see 
succeeding abstract) with acetic auhydride yields yellow compounds 
which dissolve in alcohol or chloroform and exhibit a marked yellowish- 


green fluorescence. ‘lheir constitution has nut been determined. 
ee 


Preparation of Condensation Products of the Anthraquinone 
Series Containing Nitrogen. Farswerke vorm. Meister, Lucius 
& Brtnine (D.R.-P. 270790 and 272613; from J. Soc. Chem. Ind., 
1914, 33, 475, 637).—Anthraquinony] derivatives of arylglycines of the 
general formula NRX-CH,°CO,H, where R represents the anthra- 
quinopyl nucleus and X an aryl radicle, are obtained by heating 
a-halogenated anthraquinones or their derivatives or substitution 
products with salts of aromatic glycine derivatives in presence of (1) 
copper or its salts and an indifferent solvent or diluent at above 100°, 
or (2) compounds, such as acetates, which combine with acids, at a 
high temperature, for instance, 160—170°. T. . FP. 


Preparation of Nitrogenous Condensation Products of the 
Antbraquinone Series. Farswerke vorm. Meister Lucius & 
Brinine (D.R.-P. 272614; from J. Suc. Chem, Ind, 1914, 33, 638, 
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Compare A., 1913, i, 1368),—a-Arylaminoanthraquinones, or the 
acridine compounds derived from them, are fused with naphthols and 
zine chloride. T. H. P. 


Preparation of 4-Chloro-l-hydroxyanthraquinone and its 
Derivatives. F. Utumann (Brit. Pat. 15058 of 1914; from J. Soc. 
Chem. Ind., 1914, 33, 913).—1-Hydroxyanthraquinone or a derivative 
thereof is treated with sulphuryl chloride in the presence of nitro- 
benzene or other solvent, with or without the addition of iodine or 
other catalyst. Thechlorine atom enters position 4, 4-chloro-1-hydroxy- 
anthraquinone or a derivative thereof being produced. Polychloro- 
derivatives are obtained by the further action of sulphury!l chloride in 
the presence of a catalyst. C. 8. 


Preparation of an Anthraquinone Derivative. R. ScHoi. 
(D.R.-P. 274784; from J. Soc. Chem. Ind., 1914, 33, 783).—When 
alizarin or one of its salts is dissolved in potassium hydroxide solution 
and treated with a hypochlorite or with chlorine, two alizarin molecules 
become united with loss of two hydrogen atoms and formation of 
tetrahydroxydianthraquinony]. a. E. . 


Preparation of 2-Nitroquinizarin (2-Nitro-1 : 4-dihydroxy- 
anthraquinone). FARBENFABRIKEN voRM. FrirpRicH Bayer & Co, 
(Fr. Pat. 461094 ; Brit. Pat. 17780 of 1913; from J. Soc. Chem. Ind., 
1914, 33, 19).—The treatment of quinizarin with concentrated nitric 
acid, alone or in the presence of sulphuric acid, results in the formation 
of nitropurpurin, whilst treatment with nitric acid in the presence of 
boric acid or other substance which prevents oxidation, produces no 
nitration. On the other hand, 2-nitroquinizarin is easily obtained by 
the action of nitric acid on quinizarin in the presence of an inert 
solvent or diluent, such as glacial acetic acid or nitrobenzene. The 
product consists of brick-red crystals, and dissolves in sulphuric acid 
to a cerise-red, non-fluorescent solution. Wool with an alum mordant 
is dyed claret to brown, and with a chromium mordant violet-brown to 
brown. C. 8. 


Preparation of Anthraquinone Derivatives. R. Sco. 
(D.R.-P. 274783 ; from J. Soe. Chem. Ind., 1914, 33, 783).—When 
dianthraquinonyl derivatives, containing in each anthraquinone 
nucleus at least one hydroxyl group in an ortho-position to the dian- 
thraquinony] linking, are heated at high temperatures either alone or 
in the presence of a condensing agent, one molecule of water is 
eliminated, with formation of a furan derivative. oe SS 


Chlorinated Derivatives of 2-Methylanthraquinone. AkTIEN- 
GESELLSCHAFT FUR ANILIN-FaBRIKATION (Fr. Pat. 460432 ; from J. Soc, 
Chem. Ind., 1914, 33, 18).—It is known that 2-methylanthraquinone 
is converted into chloromethyl derivatives by heating with chlorine 
under pressure. It has now been found that chloromethylanthra- 
quinones containing the chlorine in the anthraquironyl nucleus are 
obtained by treating 2-methylanthraquinone or a derivative with 
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chlorine or its equivalent in the presence of a catalyst such as iodine. 
For example, 1-chloro-2-methylanthraquinone is obtained by heating 
on the water-bath under a reflux condenser a mixture of 15 parts 
of 2-methylanthraquinone, 25 partsof nitrobenzene, 1 part of 
iodine, and 15—20 parts of sulphuryl chloride; the reaction is 
complete in eight to ten hours, and the product is separated by crystal- 
lisation and the addition of alcohol. C. 8. 


Synthesis of a Benzoylated Alkylamine of the Camphor 
Group. Antonio MaprinavertiA (Anal. Fis. Quim., 1914, 12, 
428 —432).—The hydrochloride of benzoyl-a-dimethylaminoethyl- 
borneol has been synthesised by the action of magnesium ethyl 
bromide on a-dimethylaminocamphor, followed by benzoylation of 
the hydroxyl group of the corresponding tertiary alcohol. a-Dimethyl- 
aminoethylborneol is an oil, b. p. 134—135°. Benzoyl-a-dimethylamino- 
ethylborneol hydrochloride is a crystalline solid. A. J. W. 


Preparation of Therapeutically-Active Esters of the Terpene 
Series. Katte & Co. (D.R.-P. 273850; from J. Soc. Chem. Ind., 
1914, 33, 806).—When bromo-derivatives of alkyl- or aryl-acetic acids 
of the general formula CRR’Br°CO,H, where R and R’ represent 
alkyl or aryl radicles, are condensed in the usual manner with terpenic 
alcohol, the resulting esters possess soporific properties resembling 
those of the bromodialkylacetamides. T. H. P 


Action of Alcoholic Hydrogen Chloride on £-Phellandrene 
and the Mechanism of the Transformation of the Terpenes 
by means of Acids. L. Francesconr and KE, Sernaaiorro (Gazzetta, 
1914, 44, ii, 456—462).—When treated in the cold with alcoholic 
hydrogen chloride, 8-phellandrene yields an oily hydrochloride, together 
with a-terpinene dihydrochloride. a-Terpinene is the only terpene 
stable to the isomerising action of mineral acids, and is the point at 
which all mono- and bi-cyclic terpenes arrive on the insertion of lateral 
chains in the para-position of the hexamethylene nucleus ; it is also 
the only terpene containing in the nucleus two conjugated double 
linkings with two tertiary carbon atoms. 

As regards their conversion into a-terpinene or its hydrochloride, 
the terpenes are divided into three groups, according as the transform- 
ation takes place: (1) by direct saturation of the double linkings 
or by rupture of the ring, the halogen combining with the least 
highly hydrogenated carbon atom: a- and £-terpinolene, B-terpinene 
and sabinene ; (2) by way of dipentene, and therefore with previous 
migration of the double linkings: dipentene, limonene and £-pinene ; 
(3) by migration of the double linkings in a manner different from 
case (2): phellandrene. 

The transformation of 8-phellandrene into a-terpinene dihydrochloride 
is regarded as taking place in accordance with the scheme : 
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Essential Oil of Helichrysum saxatile (Moris). L. Francescon1 
and E. Sernaaciorro (Gazzetta, 1914, 44, ii, 419 —421).—Helichrysum 
saxatile, found in various parts of Sardinia, yields a yellow essential 
oil, having a pungent but pleasant odour, which, especially when 
highly diluted, recalls that of the rose; D 0°9020, n) 1°4769, 
{a]p — 11°71° in 13% alcoholic solution. It does not give Schiff’s reaction 
or reduce ammoniacal silver nitrate solution. It is free from acids, 
phenols and pinene or other normal terpenes. It distils mostly 
at 240°, leaving no residue of paraffin. The distillate contains 
C 79°50% and H 12-11%, but its individuality has not been established. 
The optical activity and the physical properties of the oil render 
probable the presence of a compound belonging to the hydroaromatic 
series, possibly an oxygenated sesquiterpene derivative. TT. H. P. 


Volatile Oils of the Genus Solidago. Emerson R. MILLER and 
Miuyer H. Eskew (/. Amer. Chem. Soc., 1914, 36, 2538—2541).— 
The composition of the volatile oil of Solidago canadensis has been 
studied by Schimmel & Co. (Report, April, 1894, 57), but the oils of 
the other species of Solidago have not hitherto been investigated. 
An account is now given of the volatile oil of S. nemoralis. 

On distillation with steam, the fresh herb (root excluded), collected 
in the flowering stage, yielded, on the average, 0°322% of volatile oil 
which was olive-green, had a peculiar odour, and gave the following 
constants : DZ 0°8532 ; ap —16°17°; i} 1°47397; saponification num- 
ber, 5°6 ; saponification number after acetylation, 9:4; it was soluble 
in about 4 volumes of 90% alcohol, or in 24 volumes of 70% alcohol. 
The oil consists chiefly of d- and /-a-pinene, and also contains acetic 


and salicylic acids, an alcohol and its acetate, and probably borneol. 
E. G, 


Presence of Nopinene in Spanish Oil of Turpentine. B. 
Dorronsoro and O. FernAnpez (Anal. Fis. Quim., 1914, 12, 
424—426).—A reply to Madinaveitia (A., 1914, i, 1171). The 
sample of oil of turpentine investigated by the authors was derived 
from Pinus Halepensis, The absence of nopinene is proved by the 
non-production of a nopate on oxidation with alkaline permanganate, 
and confirmed by the fact that its b. p. is 154—155° and its rotation 
+1°, Nopinene is levorotatory, and has b. p. 163°. A. J. W. 
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Preparation of Saline Double Compounds from Cantharidyl- 
ethylenediamine. Farswerke vorm. Meister, Lucius & Brinine 
(D.R.-P. 272291; from J. Soc. Chem. Jnd., 1914, 33, 568).—Treat- 
ment of the base obtained by the condensation of cantharidin and 
ethylenediamine with salts of the heavy metals other than gold (com- 
pare A., 1914, i, 708) yields products of medicinal value. T. H. P. 


Production of Anthocyanins and Anthocyanidins. II. 
Artur Ernest Everest (Proc. Roy. Soc., 1914, [8], 88, 326—332. 
Compare A., 1914, i, 978).—The red pigments obtained by the author 
by the gentle reduction of yellow flavonol derivatives have been com- 
pared with natural cyanin. The similarity in the behaviour of the pig- 
ments confirms the author’s conclusion that the reduction products are 
true anthocyanins and anthocyanidins (compare Willstitter, A., 1914, 
i, 564). 

The artificial anthocyanins resemble the natural anthocyanins in the 
following particulars: (1) stability in acid solution—aqueous or 
alcoholic ; (2) absorption spectrum, consisting of a single broad band 
which becomes flatter towards the violet, and extends over a great 
portion of the green and blue regions; (3) oxidation in acid solution, 
forming colourless products ; (4) loss of colour on reduction, with 
restoration of colour on the addition of hydrogen peroxide ; (5) form- 
ation of violet or reddish-violet compounds in neutral solutious (obtained 
by shaking with excess of calcium carbonate), giving red compounds 
with acids (oxonium salts), and blue or bluish-green compounds with 
alkalis; (6) instability in the presence of alkalis ; (7) decoloration 
in neutral solutions, due to isomerisation, and quantitative return of 
colour on treatment with an acid. 

Tho last point of similarity has been explained by the author by 
the scheme 

H Cl 
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0 OH 
i -H.,O 
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OO a 
OH C OH 
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Colourless product. Anthocyan pigment from myriectin. 
and this has received confirmation by the work of Willstitter ond 
Mallison (A., 1914, i, 1081). 

Rutin (a glucosidic pigment consisting of quercetin combined with 

a disacecharose residue and identical with viola-quercitrin) gives on 
reduction a red anthocyanin which may be identical with cyanin. On 
hydrolysis, the corresponding anthocyanidin is obtained, which 
behaves exactly as cyanidin. ‘The identity has, however, not yet been 
conclusively proved. H. W. B. 


A Supposed Synthesis of Anthocyanin. M. Wue.paLe and 


H. Lx. Basserr (J. Genetics, 1914, 4, 103—107); Arruur Ernest 
Everest (ibid., 4, 191—192).—Polemical. 
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Modern Dyes and Dyeing. Giteert T. Morcan (Zeon. Proc. 
Roy. Dublin Soc., 1914, 2, 123—141).—A lecture delivered before the 
Royal Dublin Society. W. G. 


Preparation of Coumarin. Kuinzipercer & Co. (D.R.-P. 276667 ; 
from J. Soc. Chem. Ind., 1914, 33, 1036).—Chloro-8-phenylpropionic 
acid is heated with an alkali hydroxide at above 200° under pressure and 
the melilotic acid, thus produced in good yield, converted by heating 
into hydrocoumarin, which is dehydrogenated, for instance, by heating 
with chlorine or sulphur, at a temperature near the boiling point of 
coumarin. ye 


Preparation of Hydrogenised Organic Substances or Com- 
pounds [of the Opium Group]. VEeEREINIGTE CHININFABRIKEN 
Ziumer & Co. (Brit. Pat., 14247 of 1913; from J. Soc. Chem. Ind., 
1914, 33, 844).—Morphine, codeine, and other opium compounds are 
hydrogenised by treating them with formic acid and a finely divided 
metal of the platinum group, or a colloidal solution of such metal. For 
example, 5 parts of codeine hydrochloride are dissolved in 70 parts of a 
1% solution of formic acid and mixed with the palladium black 
obtained from 0°5 part of palladous chloride. The mixture is kept at 
the ordinary temperature for a few hours and then at 50° until the 
evolution of carbon dioxide ceases. The solution is filtered, treated 
with an excess of sodium hydroxide, saturated with sodium chloride, 
and extracted with ether. The extract contains the hydrocodeine, 
which can be crystallised from water. 


Preparation of 2: 6-Diphenyl-l-methyl-4-piperidone. J. D. 
Rrevet (D.R.-P. 269429 ; from J. Soc. Chem. Ind., 1914, 33, 278).— 
This compound, obtained by condensation of distyryl ketone and 
methylamine, finds therapeutic application. _ ee 


Preparation of Pyridinecarboxylic Acids and of Pyridine. 
A. Hetnemann (Brit. Pat. 17003 of 1913; from J. Soc. Chem. Ind., 
1914, 33, 889).—Homologues of pyridine, phenylpyridines, and 
quinolines can readily be oxidised to pyridinecarboxylic acids by ozone, 
ozonised oxygen, or ozonised air at the ordinary temperature. The 
ozone can be passed into a vessel containing the pyridine derivative, or 
it can be generated at the anode of an electrolytic cell, in which the 
pyridine derivative is oxidised; in the latter case, it is advisable to 
surround the cathode by diaphragms to prevent reduction of the 
carboxylic acids. When it is desired to prepare pyridine, the carboxylic 
acid is distilled, and, if necessary, the process of oxidation is repeated 
until the product consists of pure pyridine. C. 8. 


Process of Preparing Reduction Products of Phthalimide. 
Katte & Co. (D.R.-P. 267596; from J. Soc. Chem. Ind., 1914, 33, 
193).—When phthalimide is reduced at the ordinary temperature by 
means of zine dust and alkali hydroxide solution, hydroxyphthalimidine, 


C,H,< — >NH, is formed, whilst in the hot the same reaction 
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leads tothe replacement of the imino-group by oxygen and of the 
hydroxyl group by hydrogen, phthalide being produced. T. H. P. 


Preparation of Esters of 2-Alkyl- or 2-Aryl-quinoline- 
carboxylic Acids or their Derivatives. CHemiscHe FABRIK AUF 
AKTIEN (vorm. E. Scuertna) (D.R.-P. 275963 ; from J. Soc. Chem. Ind., 
1914, 33, 943).—A soluble salt of a 2-alkyl- or 2-aryl-quinoline- 
carboxylic acid or derivative thereof, whether substituted in the 
benzene or in the pyridine ring, is esterified by treatment with an 
alkyl haloid in presence of water at a high temperature. T. H. P. 


2-Arylquinoline-4-carboxylic Acids. CnemiscHe Faprik AUF 
AKTIEN (vorm. E. Scuertne) (Brit. Pat. 11836 of 1914; from J. Soe. 
Chem. Ind., 1914, 33, 889).—Largely increased yields of 2-aryl- 
quinoline-4-carboxylic acids are obtained by adding less than one mol. 
of pyruvic acid to a boiling alcoholic solution of benzylideneaniline 
(1 mol.) or other condensation product of an aromatic amine and an 
aromatic aldehyde. Usually the best results are obtained when about 
3 mol. of pyruvic acid and 4 mol. of benzylideneaniline are employed. 
The solution of pyruvic acid is preferably added at 0—5°, and it is not 
necessary to use the pure acid. Further, the process can be carried 
out without decreasing the yield, if dilute alcohol is used as the solvent ; 
in this case, 2-phenylquinoline-4-carboxylic acid, for example, crystallises 
quantitatively from the solution on cooling. The yields obtained 
correspond with about 180—185% of the pyruvic acid used, when 
benzylideneaniline is employed. C. 8. 


Preparation of  2-Arylquinoline-4-carboxylic Acids. 
CueMIScHE Faprik AUF AKTIEN (vorm. E. Scuerine) (Brit. Pat. 15481 
of 1913; from J. Soc. Chem. Jnd., 1914, 33, 439. Compare A., 1913, 
i, 92; 1914, i, 992, 1090),—2-Arylquinoline-4-carboxylic acids can be 
prepared by adding pyruvic acid to a boiling alcoholic solution of a 
derivative or homologue of aniline and benzaldehyde, piperonal, vanillin, 
or other suitable aromatic aldehyde. Thus p-toluidine, benzaldehyde, 
and pyruvic acid yield 2-phenyl-6-methylquinoline-4-carboxylic acid. 
The use of benzidine or its homologues in a similar manner gives rise 
to the corresponding diquinoly] derivatives. 

2-B-Hydroxy-m-methoxy phenyl-6-methylquinoline-4-carboxylic acid, 


CH, MeO\CO2H)-CPS0-0,,(0H)-OMe, 


m. p. 217—219°, is obtained from p-toluidine, vanillin, and pyruvic acid. 


Preparation of Quinoline Compounds. Ett Litty & Co. (U.S. 
Pat. 1098022; from J. Soc. Chem. Ind., 1914, 33, 844).—Equal 
molecular quantities of salicylaldehyde, pyruvic acid, and a suitable 
aromatic amine, for example, p-toluidine, are boiled in absolute alcoholic 


solution ; the product is allowed to ecrystallise. 2-0-Hydroxyphenyl-6- 


methylquinoline-4-carboxylic acid is produced when the amine is 
p-toluidine. C.8. 
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Preparation of 6-Hydroxy-2-piperonylquinoline-4-carboxylic 
Acid. Cuemiscue Faprix aur AkTIEN (vorm. E. Scnerine) (Brit. Pat. 
15482 of 1913 ; from J. Soc. Chem. Ind., 1914, 33, 766).—An alcoholic 
solution of p-aminophenol is boiled with an alcoholic solution of piper- 
onal and pyruvic acid. The precipitated 6-hydroxy-2-piperonylquino- 
line-4-carboxylic acid is purified through its sodium salt. C. 8. 


Preparation of a-Arylamides of 8-Naphbthisatio. Farpen- 
FABRIKEN VORM. Friepr. Bayer & Co. (Brit. Pat. 30072 of 1913; 
from J. Soc. Chem. Ind., 1914, 33, 246. Compare C. and H. Dreyfus, 
A., 1904, i, 832, 893).—Hydrocyanocarbodi-8-naphthylimide or mixed 
hydrocyanocarbo-8-naphthylarylimides can be converted into a-aryl- 
amides of B-naphthisatin by treatment with aluminium chloride in the 
absence of water. Intermediate products containing aluminium are 
formed during the reaction, but they can be easily converted into the 
free arylamides, for example, by treatment with cold concentrated 
hydrochloric acid. C. 8. 


Preparation of Nitration Products of Dihalogenated Carb- 
azoles. G. List (D.R.-P. 275833 ; from J. Soc. Chem. Jnd., 1914, 33, 
826).—Carbazole is treated with a halogen or its equivalent in glacial 
acetic acid solution and at the end of the reaction the preduct is 
treated with concentrated nitric acid. The dihalogenated nitro- 
carbazoles thus produced differ from those known in the possession of 
at least one labile halogen atom ; the reactivity of the halogens may 
be increased by the introduction of a sulphonic or other acidic group 
into the molecule. 2. a 2 


Preparation of Triaminocarbazolesulphonic Acid.  L. 
CasseLtta & Co, (D.R.-P. 275975; from J. Soc. Chem. Ind., 1914, 
33, 854).— When carbazole is highly sulphonated, preferably until a 
trisulphonic acid is formed, and this treated with powerful nitrating 
agents, not only are the sulphonic groups replaced by nitro-groups, but 
a furthur nitro-group is introduced. The trinitrocarbazolesulphonic 


acid thus obtained may be reduced to triaminocarbazolesulphonic acid. 
t. E. ®. 


Preparation of Anthraquinone-V-1: 1’-oxazine. FArswerke 
vorm. Meister, Lucius & Brinine (D.R.-P. 273444 ; from J. Soc. Chem. 
ind., 1914, 33, 638. Compare A., 1914, i, 203).—Anthraquinone- 
N-1 : l'-oxazine is obtained by the action of condensing agents on the 
2-methoxy-1:1’-dianthrimide formed by the interaction of 1-chloro- 
anthraquinone and 1-amino-2-methoxyanthraquinone. ve A A 


Preparation of o-Aminophenylsulphonylacetic Acid. Fars- 
WERKE vorM. Mersrer, Lucius & Brtnine (D.R.-P. 269337; from 
J. Soc. Chem. Ind., 1914, 33, 277).—o-Nitrophenylsulphonylacetic acid 
is reduced by means of zinc dust or iron in neutral or feebly acid 
(organic) solution, the mixture being then rendered alkaline and the free 
o-aminophenylsulphonylacetic acid separated from the filtered solution 
of its alkali salt by addition of the equivalent proportion of an acid in 
the cold. The acid may be readily converted into sulphazone (see 
succeedipg abstract). a. 
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Preparation of Sulphazone. FAaRBWERKE vorM. Metster, Lucius 
& Bronine (D.R.-P. 269428 ; from J. Soc. Chem. Ind., 1914, 33, 278).— 
Sulphazone is obtained in about 95% yield by treatment of o-nitro- 
phenylsulphonylacetic acid with iron in neutral solution or suspension, 
preferably in presence of a neutral salt, and subsequent addition of 
excess of a mineral acid. Claasz’s process (D.R.-P. 256342) gives a 
yield of about 77%. . T. H. P. 


Preparation of Naphthalenesulphonic Derivatives of Aro- 
matic p-Diamines. Farswerke vorm. Meister, Lucius & Brinine 
(D.R.-P. 271821 ; from J. Soc. Chem. Ind., 1914, 33, 544).—Condensa- 
tion of an aromatic p-diamine with an aminonaphthalenesulphonic acid, 
with or without addition of a solvent or suspending agent, appears to 
yield principally monosubstituted compounds of the type 

NH,°R:NH-C,,4,°SO,H, 
which form valuable components of azo-colouring matters ; the 
dinaphthalenesulphonic derivatives are produced only in_ small 
proportion. a. BP. 


Preparation of 4:4’-Diaminodibenzyl Sulphide andits Deriv- 
atives. CurmiscHe Faprik vorM. WEILER-TER-MEeER (D.R.-P. 272292 ; 
from J. Soc. Chem. Ind., 1914, 33, 637).—Aromatic amines or their 
homologues or substitution products, such as aniline, ethylaniline, 
o- or m-toluidine, o-chloroaniline, metanilic acid, m-phenylenediamine 
or a-vaphthylamine, in which the para-position to the amino-group or 
groups is unoccupied, are treated with formaldehyde and an alkali 
thiosulphate in presence of an acid. The products obtained are 
derivatives of 4 : 4’-diaminodibenzyl sulphide, (NH,°C,H,°CH,),S. 

ZT. . P. 


Preparation of 5(4)-Methyl-4(5)-arylaminomethylglyoxa- 
lines. O. Gernoross (D.R.-P. 276541; from J. Soc. Chem. Ind., 
1914, 33, 1004).—Treatment with an alkaline reducing agent of the 
Schiff's bases obtained by condensing 5(4)-methyliminazy]-4(5)-glyoxylic 
acid with a primary aromatic amine of the benzene series yields 

——N 
Creo, CCH s NHX, where X is an 
aryl radicle. ye 


compounds of the constitution 


Carbamides of periNaphthindantrione. E. CaLpEraro (Gazzetta, 
1914, 44, ii, 389—394).—The compound obtained by Errera and 
Sorgés (A., 1914, i, 59) by the condensation of perinaphthindantrione 
with carbamide has neither of the formule suggested by these authors, 
but is a carbamide of the structure 


CO NH 
Cy Ho< Gg > C< yO, 
and is analogous to those prepared by Grimaldi (A., 1897, i, 575) 
from anthraquinone, phenanthraquinone and p-benzoquinone, and by 


Ampola and Recchi (A., 1899, i, 918) from acenaphthenequinone. This 
conclusion is based on the observations that perinaphthindantrione con- 
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denses only with those substituted carbamides in which each of the 
nitrogen atoms retains at least one atom of hydrogen, and that ethyl- 
urethane, containing only one amino-group, behaves in a totally 
different manner. Of the three carbonyl groups of the triketone, that 
reacting with carbamides is most probably the middle one, since the 
resulting carbamides do not condense with o-phenylenediamine. 

peri Vaphthindantrionemonocarbamidephenylhydrazone, 

C(.N,HPh NH 
wT tuner whe C<y HOO, 

forms shining, yellow leaflets, decomposing and blackening at 300°. 

peri Vaphthindantrionemethylcarbamide, 


CO NM 
CH Gg > C< OO, 
obtained from the triketone and methylcarbamide, forms an almost 
colourless, crystalline crust, remaining unchanged at 325°. Its phenyl- 
hydrazone, C,,H,,0,N,, forms minute, yellow needles, decomposing and 


blackening at about 300°. 
periNaphthindantrione-ethylcarbamide, C,,H,.O,N,, forms a colour- 


less, crystalline crust, m. p. 286—287°. 

periNaphthindantrionephenylearbamide, C,)H,,0,N,, forms a white, 
crystalline powder, m. p. 266—267°. 

peri Vaphthindantrionedimethylcarbamide, 

CO. .-NMe 
Cros og CS ye? 0 

prepared from s-dimethylcarbamide, forms a colourless, crystalline crust, 
m. p. 179—180°. 

peri Vaphthindantrionediethylearbamide, C,,H,,0,N,, forms a colour- 
less, crystalline crust, m. p. 151—152°, and, lke the preceding com- 
pound, yields a yellow liquid on fusion. 

The condensation of perinaphthindantrione with ethylurethane yields 
the compound 


CoH, <p >C(OH)-NH-CO, Et, or, more probably, 
CoH p< gg >C(OEt)-0-CO-NH,, 


which forms hard, yellowish-brown crystals, m. p. 140° (decomp.), 
resolidifying at the same temperature to a red mass; its thermal 


decomposition yields cyanuric acid and perinaphthindantrione hydrate. 
a me Bs 


Preparation of Compounds and Colouring Matters of the 
Anthraquinone Series. Bapiscne -AniLin- & Sopa-Fasrik 
(Brit. Pat. 21027 of 1913; from J. Soc. Chem. Ind., 1914, 33, 544). 
—Vat dyes producing generally lemon-yellow shades and having 


probably the constitution a< So-c<$>a or 
NH ,-,.7-NH 
A DOC >A 
(where A represents the anthraquinone nucleus), are produced by 
treating an o-halogenacetylaminoanthraquinone with sulphur or a sub- 
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stance capable of yielding sulphur, or alternatively by treating an 
o-aminoanthraquinonyl mercaptan with a compound capable of yielding 
an oxalyl group, for example, oxalyl chloride. C. 8. 


Preparation of Triazoles of the Aromatic Series. CHEMISCHE 
Faprik GriesHemM-ELEKTRON (Brit. Pat. 29224 of 1913 ; from J. Soc. 
Chem. Ind., 1914, 33, 247).—o-Aminoazo-dyes of the benzene, naphtha- 
lene, or anthracene series can be converted easily, and with good yields, 
into the corresponding triazoles by heating with metals acting as 
catalysts, in the presence of organic solvents of high b. p. 

Benzeneazo--naphthylamine (100 parts) and finely divided copper (1 
part) are heated for five hours in boiling nitrobenzene (1000 parts) ; 
2-phenylnaphthatriazole is isolated by filtering the solution and expelling 
the solvent by distillation with steam. C. 8. 


The Curdling (Ccagulation) of Milk and the Solubility of 
the Curd in Sodium Chloride Solution. Or.a-Jensen, Berzy 
Meyer and Anna D. Orta-JENsEN (Oversigt K. Danske Vidensk. 
Selsk. Forh., 1914, 287—309).—Experiments on the precipitation 
by calcium chloride of solutions of the various sodium and calcium salts 
of caseinogen lead the authors to the conclusion that when the casein- 
ogen is first precipitated by calcium chloride from milk at high 
temperatures (80°), the precipitation is due rather to the calcium citrate 
and other salts contained in the milk than to the added calcium 
chloride. 

The fission of caseinogen into paracasein and whey-albumin, which 
the authors consider takes place when milk is curdled with rennet, is 
not accompanied by an increase in the Sgrensen formalin titre. 

The curdling of milk by acids begins at 35° before all the calcium 
has been displaced from the calcium caseinogenate. Equivalent _ 
quantities of different acids are necessary to curdle equal quantities of 
the same milk at a given temperature, but the acids act at different 
rates. The so-called “acid-curdling” of weakly acid milk at high 
temperatures is due more to the calcium salts present than to the acid ; 
the precipitating action of the calcium ion on the caseinogen increases 
with rise in temperature, and the acid changes the dicalcium into the 
monocalcium caseinogenate, which is much more readily precipitated. 

Calcium caseinogenate and caseinate give clear solutions with sodium 
chloride, since they are changed into the sodium salts. A solution of 
dicalcium caseinogenate containing sodium chloride is much more 
readily precipitated by calcium chloride than a similar solution of 
monocalcium caseinogenate. In the case of milk, the calcium salts 
present (citrate, phosphate, etc.) tend to prevent the transformation of 
the calcium caseinogenate into the sodium salt and the milk does not 
become translucent until sufficient acid has been added to transform 
the dicalcium into the monocalcium caseinogenate, which then goes into 
solution. z. &. 2. 


Action of Rennin on Caseinogen. ALFrep W. Boswortsn (J. 
Biol. Chem., 1914, 19, 397—398, Compare A., 1913, i, 1116).—The 
similarity between the results of the analyses of caseinogen and of 
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casein prepared from caseinogen by the action of rennin and of 
trypsin is advanced by the author as conclusive evidence in favour of 
the view that the transformation of caseinogen into casein is a 
hydrolytic process, one molecule of caseinogen yielding two molecules 
of casein, and that this hydrolysis of caseinogen is not accompanied by 
a cleavage of any of the elements contained in the original caseinogen 
molecule (compare Harden and Macallum, A., 1914, i, 442). 
H. W. B. 


Preparation of Nitro- and Dinitro-aminophenylarsinic Acids 
or Substitution Derivatives Thereof Substituted in the Amino- 
group. C. F. Bornaincer & Sonne (Brit. Pat. 29546 of 1913; from 
J. Soc. Chem. Ind., 1914, 33, 806).—Compounds are formed by the 
interaction of ammonia or substituted ammonias and 4-chloro-3-nitro- 
phenylursinic acid or 4-chloro-3 : 5-dinitrophenylarsinic acid. The 
compounds obtained from 4-chloro-3-nitrophenylarsinic acid can be 
further nitrated. C. 8. 


Preparation of Derivatives of Trinitromethylaminophenyl- 
arsinic Acid. C. F. Bornrincer & Sénnz (U.S. Pat. 1081079 ; Brit. 
Pat. 9969 of 1913; from J. Soc. Chem. Ind., 1914, 33, 41).—By 
treatment with a reducing agent such as tin and hydrochloric acid, 
w: 3: 5-trinitro-4-methylaminophenylarsinic acid is converted into 
3:5 :3' :5'-tetra-amino-4 : 4'-dimethylaminoarsenobenzene, m. p. about 
95° (decomp. ). C.8. 


Preparation of a Dihydroxyphenylarsinic Acid. FarBweRKE 
vorm. Meister, Lucius & Brinina (D.R.-P. 271892; from J. Soc. 
Chem. Ind., 1914, 33, 567—568).—The treatment of 4-hydroxyphenyl 
arsinic acid with potassium persulphate in aqueous alkali solution 
results in the introduction of a second hydroxyl group into the 


benzene nucleus, with formation of a dihydroxyphenylarsinic acid. 
Tt. . ®. 


Preparation of 3:5-Dihydroxyphenylarsinic Acid. Fars- 
WERKE vorRM. Meister, Lucius & Brtnine (D.R.-P. 272690 ; from J. 
Soc. Chem. Ind., 1914, 33, 667).—3 :5- Dihydroxyphenylarsinic acid is 
obtained by heating resorcinol with arsenic acid. T. H. PB. 


Preparation of Phenylmethylglycine-p-arsinic Acid and of its 
Reduction Product, Arsenobenzene-pp’-dimethylaminoacetic 
Acid. Les Erapiissements Poutenc rréres and K. Ozcus.in (Fr. Pat. 
462276 ; from J. Soc. Chem Ind., 1914, 33, 276).—The esters of phenyl- 
methylglycine-p-arsinic acid, obtained by the action of arsenic trichloride 
on phenylmethylglycine esters, are very easily hydrolysed by an excess 
of sodium hydroxide at about 60°; by acidifying with acetic or hydro- 
chlorie acid, phenylmethylgly ycine-p-arsinic acid is precipitated in the 
form of colourless erystals. It is sparingly soluble in water, and when 
heated does not melt but evolves carbon dioxide with the formation of 
p-dimethylaminophenylarsinic acid. 

The reduction of phenylmethylglycine-p-arsinic acid by sodium hypo- 
sulphite at a high temperature results in the formation of arsenobenzene- 
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pp-dimethylaminoacetic acid, which is stable towards air and oxidising 
agents, and dissolves in solutions of sodium hydroxide or carburate, 
forming neutral salts. C.8 


Preparation of Hexa-aminoarsenobenzene, Triaminophenyl 
arsinic Acid, and Tetranitrodiaminoarsenobenzene. C. F 
Bornrincer & Souve (Brit. Pat. 7488 and 8137 of 1913; from 
J. Soc. Chem. Ind., 1914, 33, 41, 438).—L 3:5- Dinitro-4-amino- 
phenylarsinic acid is reduced to 3:4:5:3': 4’: 5’-hexa-aminoarseno- 
benzene by acid reducing agents, such as tin or stannous chloride and 
hydrochloric acid. The free base is very unstable, rapidly darkens in 
air, and is insoluble in the usual organic solvents, but dissolves in 
dilute acids. It is stated to have a very powerful spirillocide effect, 
with comparatively small toxicity. 

II, The preceding reduction can be effected in two or more stages. 
The first stage can be effected by sodium hyposulphite, whereby 
3: 4:5-triaminophenylarsinic acid is produced ; this can be further 
reduced to 3:4:5:3': 4’: 5'-hexa-aminoarsenobenzene by hypophos- 
phorous acid. Again, treatment of 3 : 5-dinitro-4-aminophenylarsinic 
acid by 50% phosphorous acid at about 40° in the presence of alcohol 
results in the production of a tetranitrodiaminoarsenobeozene, which 
can be converted into the hexa-aminoarsenobenzene by stannous 
chloride and hydrochloric acid. C. 8. 


Preparation of Alkali Salts of Diaminodihydroxyarseno- 
benzene in Combination with Copper and Silver. FarRBwERKE 
vorM. Meister, Lucius & Brtnine (Brit. Pat. 1247 of 1914; from 
J. Soc. Chem. Ind., 1914, 33, 942).—A solution of 3 : 3’-diamino-4 : 4’- 
dihydroxyarsenobenzene is mixed with small quantities of a silver or 
copper salt, sodium hydroxide is added, and the compound formed is 
isolated by precipitation or by evaporating the solution. It is of great 
value for the treatment of sleeping sickness. C. 8. 


Preparation of Neutral Derivatives of 3 :3’-Diamino-4: 4’- 
dihydroxyarsenobenzene, Soluble in Water. FarBWERKE voRM. 
Meister, Lucius & Briinine (D.R.-P. 271893 ; from J. Soc. Chem. /nd., 
1914, 33, 568).—3 : 3’-Dinitre-4 : 4’ -dibydroxyarsenobenzene i is used in 
place ‘of the corresponding diamino-compound or of the 3-nitro- or 3- 
amino-4-hydroxyphenyl-l-arsinic acid formerly employed (compare 
A., 1913, i, 116, 1121). T. . 


Preparation of 3 : 3’-Diamino-4 : 4’-dihydroxyarsenobenzene. 
FARBWERKE vorM. Meister, Lucius & Brinine (D.R.-P. 271894; from 
J. Soc. Chem. Ind., 1914, 33, 568).—3-Nitro-4-hydroxyphenylarsinic 
acid or 3 : 3’-dinitro-4 : 4’-dihydroxyarsenobenzene or 3-nitro-4-hydroxy- 
phenylarsenious oxide is reduced by means of hypophosphorous acid or 
of phosphorous acid and potassium iodide or hydriodic acid, preferably 
in presence of acetic acid (compare A., 1914, i, 761). T. H. P. 


Preparation of Arsenic-Antimony Compounds, FARBWERKE 
vorM. Meister, Lucius & Brinine (U.S. Pat. 1111821; from J. Soe. 
Chem. Ind., 1914, 33, 1075).—Organic arsenic-antimony compounds 
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are obtained by treating with a strong reducing agent a mixture of an 
aromatic arsivic acid and an antimony compound in solution. The 
products are insoluble in water, but dissolve in dilute hydrochloric acid 
or dilute sodium hydroxide. C. 8. 


Preparation of Organic Mercury Compounds. E. Scuoss- 
. BerGeR and G. Friepricn (D.R.-P. 275932; from J. Soc. Chem. Ind., 
1914, 33, 890).—Free terpenic keto-carboxylic acids or their esters 
react quantitatively with mercury salts, forming stable compounds, 
which are soluble in alkali solutions, do not lose mercuric oxide when 
heated, and find medicinal application. The compound from camphor- 
carboxylic acid and mercuric acetate contains about 44% of mercury. 
?. BF. 


Preparation of Aromatic Mercury Compounds. FaRsBwerkE 
vorM. Meister, Lucius & Brinine (D.R.-P. 272289, and Brit. Pat. 
2314 of 1914; from J. Soc. Chem. Ind., 1914, 33, 568).—When 
aromatic arsenic compounds containing tervalent arsenic are treated 
with mercuric oxide or a mercuric salt in acid, neutral or alkaline 
solution, the mercury replaces the arsenic, which separates as arsenious 
acid, the mercury becoming attached tu the benzene nucleus to form 
compounds of the type HgArX or HgAr,. T. H. P. 


Physiological Chemistry. 


Effect of Inhalation of Alcohol on the Viscosity of the 
Blood. R. Burton-Opitz (Amer. J. Physiol., 1914, 35, 265—267. 
Compare A., 1905, ii, 98).—The inhalation by dogs of air charged 
with methyl or ethyl alcohol is associated with a marked increase 
in the viscosity of the blood. The general appearance of the blood, 
as well as the decided increase in its specific gravity, indicates that 
the change in the viscosity is due to an accumulation of excretory 
material rather than to a direct destructive action of the alcohol 
on the cellular constituents of the blood. The action of methyl 
alcohol is as great as that of ethyl alcohol, and the changes, in 
both cases, result very soon after the beginning of the inhalation. 

H. W. B. 


Changes in the Hydrogen Ion Concentration of the Blood 
Produced by Pulmonary Ventilation. T. H. Mitroy (Quart. 
J. expt. Physiol., 1914, 8, 141—154).—Pulmonary ventilation with 
air, or with air and oxygen, produces a rapid fall in the hydrogen 
ion concentration of the blood, especially if the period of ventila- 
tion is short. This results in apnea, during which the hydrogen 
ion concentration rises. Subsequent ventilation with air rich in 
carbon dioxide raises the hydrogen ion concentration, and no 
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cessation of breathing takes place. The hydrogen ion concentra- 
tion is closely related to carbonic acid concentration, and influences 
the activity of the respiratory centre. W. D. H. 


Blood and Urinary Amylase. C. E. Kina (dmer, J. Physiol., 
1914, 35, 301—-332).—The amylolytic power of the blood and 
urine of the dog, cat, pig, rabbit, woodchuck, raccoon, goat, 
opossum, and man, under various conditions, has been estimated 
by a modification of Wohlgemuth’s method (A., 1908, ii, 444). 

The amylolytic power of the blood-serum and urine of different 
species of animals varies in a manner that is not accounted for 
by differences in diet and feeding habits. The serum of the goat, 
which is entirely herbivorous, has only about one-twelfth of the 
amylolytic activity of that of either the dog or the cat. Those 
animals which secrete an amylolytic enzyme in the saliva have 
generally, as compared with those the salivary secretion of which 
is inactive, a larger proportion of amylase in the urine. Feeding 
with a high carbohydrate diet does not increase the quantity of 
urinary amylase. 

At birth, the pancreas in the case of the dog or cat contains 
only a little amylase, and the urinary amylase is also low. As 
the animal grows, the increase in pancreatic amylase is found to 
run parallel with the output of urinary amylase. Removal of the 
pancreas leads to an almost complete disappearance of amylase 
from the urine, and diseases of the pancreas which depress its 
activity are also associated with a decrease in urinary amylase. 

These considerations, and the fact that amylase injected into 
the blood reappears in the urine, lead the author to the conclusion 
that urinary amylase arises chiefly by the passage of the amylolytic 
enzymes from the salivary gland and the pancreas into the blood, 
and their subsequent elimination by the kidneys. H. W. B. 


Prothrombin. W. H. Howe.t (Amer. J. Physiol., 1914, 35, 
474—-482. Compare A., 1912, ii, 1078).—The author brings for- 
ward evidence in support of the view that the failure of blood to 
clot in the blood vessels is due to the presence of antithrombin 
and not to the absence of thrombokinase. Prothrombin is pre- 
pared free from all the other constituents of the blood which take 
part in blood coagulation, with the possible exception of traces of 
antithrombin, by precipitating oxalated plasma with acetone, and 
then extracting the dried precipitate with water. The solutions 
of prothrombin so obtained are fairly stable, and can be heated 
at 60° without entirely losing their coagulating power. The addi- 
tion of calcium salts is found to be sufficient to enable this pro- 
thrombin to transform fibrinogen into fibrin, the addition of 
kinase being unnecessary. The objection that the prothrombin 
is accompanied by kinase has been ruled out by testing with 
peptone plasma, which is coagulated by kinase, but not by 
thrombin. The prothrombin extract did not coagulate peptone 
plasma. 

An extract of blood platelets is said to contain both prothrombin 
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and thromboplastin (the substance which neutralises the action of 
antithrombin), because of its clotting action on peptone plasma. — 
The presence of prothrombin in the circulating blood is indi- 
cated by the clotting which follows the addition of calcium salts 
and tissue extract to centrifugalised oxalated plasma. In shed 
blood, disintegration of the platelets furnishes an additional supply 
of prothrombin and thromboplastin, both of which are factors 
tending to hasten the coagulation of the blood. H. W. B. 


Coagulation of Lymph. W. H. Howett (Amer. J. Physiol., 
1914, 35, 483—491. Compare preceding abstract).—Lymph 
plasma contains antithrombin in the same concentration as in 
blood plasma. When freed from corpuscles by long centrifugalisa- 
tion, the lymph plasma clots with great slowness, owing to a 
relative excess of antithrombin. Addition of tissue extract or of 
kephalin solution to such plasmata causes prompt clotting. The 
presence of antithrombin in the lymph prevents the activation by 
calcium salts of the prothrombin of the circulating lymph into 
thrombin. 

In shed lymph a supply of thromboplastin is furnished by the 
lymphocytes, but more slowly than in the case of the blood in 
which the additional thromboplastin is derived from the unstable 
platelets (Joc. cit.). H. W. B. 


The Effect of Temperature on Thrombin and Antithrombin. 
W. H. Howe i (Amer. J. Physiol., 1914, 36, 1—7).—At temperatures 
approximating to the body-temperature, the action of antithrombin 
is greatly augmented, and this may be a factor of importance in 
maintaining the fluidity of blood during life. The effect of high 
temperatures (60—100°) in weakening or destroying the activity 
of thrombin is greatly increased by the presence of neutral salts, 
such as sodium chloride. W. Dz. H. 


Effect of Filtration Through a Berkefeld Filter on the 
Coagulability of Oxalated Plasma. C. H. Gopparp (Amer. J. 
Physiol., 1914, 35, 333—339. Compare Cramer and Pringle, 
A., 1913, i, 417).—The author finds that the various proteins in 
oxalated plasma filter at different rates through a Berkefeld filter. 
The first portion of the filtrate does not contain any fibrinogen, 
and therefore does not clot on the addition of soluble calcium 
salts or of an active solution of thrombin. The last portion of 
the filtrate clots promptly when calcium chloride is added, whilst 
intermediate portions may either not clot at all on the addition 
of calcium salts or may show a delayed coagulation. Since the 
filter thus holds back, not only the suspended blood-platelets, but 
also the proteins concerned in the coagulation process, it follows 
that the views of Cramer and Pringle (loc. cit.) regarding the 
essential function of the platelets in the coagulation of the blood 
are not confirmed. 

The plasma of oxalated lymph, which does not contain any 
blood-platelets,, behaves, as regards the coagulation of the 
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successive filtrates, in the same way as _ oxalated blood- 
plasma. H. W. B. 


Immunisation Against the Anti-coagulating Effect of 
Hirudin. Miauet Vera and Leo Logs (J. Biol. Chem., 1914, 19, 
305—321).—A full account of work of which a preliminary note 
has already appeared (A., 1914, i, 617). H. W. B. 


The Effect of Shaking on Serum. Hans Scumipr (/. l/ygiene, 
1914, 14, 399—416).—Shaking serum with air preduces coagula- 
tion and denaturation of the euglobulin, due to alteration in the 
surface energy of the serum leading to adsorption of albumin, 
thus rendering the euglobulin labile, which then coagulates and 
becomes insoluble. The process is not due to oxidation; it is 
shown that conditions which render the euglobulin more stable, 
such as previous heating and the presence of a hypertonic medium, 
tend to inhibit the effect of shaking, whereas dilution with water 
or storage, rendering the euglobulin labile, favours the effect of 
shaking. W. D. H. 


Serological Tests. L. Gézony, E. Hinpiz, and P. H. Ross 
(J. Hygiene, 1914, 14, 354—359).—Sera and antisera kept in the dark 
in sealed tubes occasionally give specific reactions after twelve 
years. In most cases the results are negative, especially in anti- 
sera. Fowl or human blood gives specific precipitin and comple- 
ment-fixation reactions after being in the alimentary canal of blood- 
sucking arthropods for at least twenty-three months. 

W. Dz. H. 


The Chemical Control of the Gastric Hunger Contractions. 
A. B. Luckwarpr and A. J. Caruson (Amer. J. Physiol, 1914, 36, 
37—46).—Blood from starving animals, and from animals with- 
out a pancreas, transfused into normal animals acts as a tem- 
porary stimulus to the gastric hunger mechanism. Excessive 
hemorrhage has a similar effect. Starvation, pancreatic diabetes, 
and possibly large hemorrhages, increase some substance or sub- 
stances which act as stimuli to hunger contractions of the stomach. 
Acidosis is not responsible for the result, since injection of the 


acetone group of substances is ineffective in this direction. 
W. Dz. H. 


The Influence on Metabolism of Small Amounts of Thyroid 
Gland and of Anterior Lobe of Pituitary. James ArTHuR 
Hewitt (Quart. J. expt. Physiol., 1914, 8, 113—124).—0°5 Gram of 
fresh ox thyroid per diem in an adult rat causes loss of body- 
weight, and increases the appetite. Double this dose lessens 
appetite. The smaller dose causes more retention of nitrogen than 
the larger. Simultaneous administration of small amounts of 
anterior lobe of ox pituitary has no influence on tnese results. 


W. D. H. 
e2 
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The Influence on Metabolism of Small Amounts of Thyroid 
Gland and Posterior Lobe of Pituitary. James Arruur Hewitt 
(Quart. J. expt. Physiol., 1914, 8, 297—302).—Doses less than 0°25 
gram of fresh ox thyroid in a rat cause an increase of weight, and 
increase the appetite; a dose of 0°25 gram at first diminishes the 
appetite, and later increases the food consumed. The smaller dose 
causes a greater retention of nitrogen than the larger. Doses of 
0°125 to 0°25 gram increase the excretion of ammonia in the 
urine, and this is still further raised by simultaneous administra- 


tion of small amounts of posterior lobe of ox pituitary. 
W. D. H. 


Water Drinking. XX. Puiie B. Haws (Biochem. Bull., 1914, 
3, 420—434).—Mainly a résumé of the author’s previous work and 
conclusions; the main result is that the drinking of a reasonable 
amount of water with meals will promote the secretion and activity 
of the digestive juices, the digestion and absorption of food, will 
retard the growth of intestinal bacteria, and lessen the putre- 
factive processes in the intestine. W. D. H. 


Water Drinking. XXI. Direct Demonstration of the 
Stimulatory Power of Water in the Human Stomach. Oar 
Bercem, Martin E. Renruss, and Purtie B, Hawk (J. Biol. Chem., 
1914, 19, 345—371. Compare A., 1914, i, 1107).—Experiments 
on human subjects are described in which the variations in the 
acidity of samples of the contents of the stomach are determined 
after the ingestion of varying quantities of water. 

It is found that water (ordinary or distilled), either cold or 
warm, is a very strong gastric stimulant, and in some cases leads 
to a flow of gastric juice containing, in less than twenty minutes, 
sufficient acid to neutralise its own volume of JWV/10-sodium 
hydroxide. The acidity of the gastric juice secreted after water 
stimulation ranges from 0°18 to 0°44% of hydrochloric acid, with 
an average value of 0°28%. As small a volume of water as 50 c.c. 
is shown to have a pronounced and immediate stimulatory power 
in the human stomach. In the normal individual, water produces 
fully as great a stimulation as does an Ewald test meal, and the 
acidity values follow a similar type of curve. 

Evidence of “latent period” or of “fatigue” could not be dis- 
covered in the case of the gastric glands of the human stomach. 
The flow of gastric juice sometimes continued after the water which 
had evoked its secretion had passed on into the intestine. The 
stimulatory power of the water is not influenced in a uniform way 
by the volume of fluid introduced into the stomach. In some 
instances a small volume of water gave a pronounced stimulation, 
whereas in others the response was relatively less pronounced when 
a larger volume of water was employed. 

The authors draw the conclusion that to drink water between 
meals appears to result in a waste of “glandular energy.” It 
seems that water can best further the digestive processes when 
taken with, instead of between, meals. H. W. B. 
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Value of the Proteins of the Cereal Grains and of Milk for 
Growth in the Pig, and the Influence of the Plane of Protein 
Intake on Growth. E. V. McCoxium (/. Bool. Chem., 1914, 19, 
323—333. Compare A., 1913, i, 549)—The author has deter- 
mined the amount of nitrogen retained by pigs fed on various 
grains for periods of forty to sixty days. The results show that 
in the young pig the growth tendency is so great that the synthesis 
of body protein is effected at the maximum rate possible with the 
particular mixture of amino-acids yielded by the food protein. 
The more protein given in the food, the more rapid is the growth 
of the animal and the larger is the absolute quantity of nitrogen 
retained. The constancy of the proportionate amount of ingested 
protein which is retained in the body at different planes of protein 
intake indicates that the rate of retention of nitrogen is limited 
by the chemical composition of the food proteins, and not by the 
physiclogical capacity cf the pigs to grow. 

There appears to be very little difference in the value for growth 
of the protein mixtures contained in the three cereal grains wheat, 
oat, and maize. A maximum of 23—24% of the ingested nitrogen 
from any one of these sources can be retained for growth. Feed- 
ing with mixtures of these grains did not lead to a greater reten- 
tion of nitrogen than was attained by restricting the diet to a 
single source for the protein. 

In two experiments in which the source of nitrogen was milk 
protein, the retention of nitrogen amounted to as much as 60% 
of the nitrogen absorbed. Bm. W. B. 


Influence on Growth of Rations Restricted to the Maize or 
Wheat Grain. E. B. Harr and E. V. McCottum (J. Biol. Chem., 
1914, 19, 373—395. Compare A., 1914, i, 620)—When pigs are 
restricted to a diet of maize meal and gluten, little or no growth 
is secured; but with an addition of salts, making the entire ash 
content of the ration very similar in quality to that of milk, 
approximately normal growth is attained. When the diet consists 
wholly of wheat, growth is again limited, with both pigs and rats. 
The addition of salts induces more growth, but the beneficial effect 
is now found to be only temporary (compare McCollum and Davis, 
A., 1913, i, 551). The further addition of butter-fat to the diet 
of wheat and salts results in the attainment of an almost normal 
growth. The animals remain vigorous and strong for a long 
period, but in some individuals a partial decline, mainly character- 
ised by stiffness, ultimately sets in. The addition of casein to the 
wheat—salts—butter-fat diet secures a completely normal growth for 
pigs and rats. Normal reproduction, as well as normal growth, 
has been obtained with such rations. H. W. B. 


The Digestibility of Maize Consumed by Swine. S&S. C. 
Guernsey and Joun M. Evvarp (Biochem. Bull.,1914, 3, 369—372).— 
Maize was prepared in five different ways, and the food and feces 
were analysed. The results are given in tabular form. Digesti- 


bility and the time required for digestion are closely correlated. 
W. D. 4H. 
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Toxicity of Phenolic Compounds on Amphibien Eggs. Ross 
A. Gortner and Artaur M. Banta (Biochem. Bull/., 1914, 3, 
357—368).—Amphibian eggs and embryos are killed by an 0°05% 
solution of “tricresol” within three days; smaller doses kill in a 
longer time or retard development; there is some difference of 
resistance between frogs’ eggs and salamanders’ eggs. Similar 
details are recorded for orcinol, resorcinol, catechol, phloroglucinol, 
tannin, guaiacol, tyrosine, and tyrosol. Pigment formation is 
inhibited by most of the reagents mentioned. Tyrosine, which is 
very slightly toxic, increases pigmentation. W. Dz. H. 


The Viscosity of Bile. R. Burton-Opirz (Biochem, Bull., 1914, 
3, 351—356).—Ox bile is less viscous than dog bile; the former 
contains only traces of mucin. High viscidity and viscosity do 
not, however, always go together. Lowering the temperature 
raises the viscosity (and the specific gravity). A slight decrease 
in viscosity occurs on autolysis. Tables of illustrative measure- 
ments are given. W. D. H. 


The Origin of the Active Material of the Posterior Lobe 
of the Pituitary. P. T. Herrine (Quart. J. expt. Physiol., 1914, 8, 
245—266).—Any action in stimulating the uterus and milk secre- 
tion produced by extracts of the anterior lobe of the pituitary is 
a product of the cells of the pars intermedia; extracts of this part 
have very little pressor action, or action on the kidney. Repeated 
doses confer no immunity in reference to uterine contraction. Ex- 
tracts of the pars nervosa act on blood pressure as described in 
previous communications on the uterus, kidney, and mammary 
gland. This action may be due to separate principles, but these 
are all formed in the pars intermedia; their hyaline secretion is 
stored in the pars nervosa, and may pass into the cerebro-spinal 
fluid. W. D. H. 


The Physiological Activity of the Pars Intermedia and 
Pars Nervosa of the Ox-pituitary Compared. P. T. Herrine 
(Quart. J. expt. Physiol., 1914, 8, 267—-274).—The action of extracts 
of the pars nervosa in the uterus is from 2 to 5 times more powerful 
than that of extracts of the pars intermedia. The former have 
no action at all on blood pressure and on the kidney. This sort of 
evidence, although not conclusive, suggests that the actions are 
due to more than one substance. The substance acting on the 
uterus is possibly an early result of the breaking down of the pro- 
duct formed in the cells of the pars intermedia, and that acting 
on the kidney and on blood pressure is formed later. 

W. D. H. 


Differential Fat-Staining. E. T. Brut (J. Path. Bact., 1914, 
19, 105—113).—The dichromate-Sudan III stain demonstrates fat 
droplets in thin paraffin or frozen sections. The annular droplets 
are probably triolein; the solid spheres are mainly lipoids. In 
most moderately fatty human kidneys the fat is chiefly lipoid; in 
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the liver it is chiefly triolein. In rats fed heavily on olive oil, the 
convoluted urinary tubules may become filled with droplets which 
are mainly triolein. W. Dz. H. 


Acidosis in Omnivora and Herbivora and its Relation to 
Protein Storage. H.Sreensock, V. E. Netson, and E. B. Hart 
(J. Biol. Chem., 1914, 19, 399—419).—Cereal grains when 
liydrolysed and oxidised in the body yield a preponderance of 
acid radicles. On such rations, the ammonia content of the urine 
is high, with a compensatory fall in the output of urea. The 
addition of basic salts to the food is followed by a diminution in 
the urinary ammonia and an increase of urea. The conclusion 
drawn by the authors is that naturally acid rations, such as the 
cereal grains, if otherwise satisfactory, are as effective for growth 
and reproduction as those of basic character. 

The ingestion of mineral acids results in a large output of 
ammonia to effect its neutralisation, and it is only when the 
amount of acid ingested is excessive that the skeleton is drawn on 
and decalcification of the bones takes place. On returning to a 


normal diet, there is a rapid storage of calcium and also of 
nitrogen. H. W. B. 


Fasting Studies. XIV. The Excretion of Urinary Indican 
During Two Fasts of Oue Hundred Days Hach. Cart P. Suerwin 
and Patiie B. Hawk (Biochem. Bull., 1914, 3, 416—419. Compare 
A., 1914, i, 222).—The first fast in a dog lasted 117 days, and the 
indican output was continuous and fairly high throughout; the 
second fast in the same animal lasted 105 days; the indican was 
less, and entirely disappeared after fifty-seven days. As previously 
shown, “repeated fasting”’ leads to greater resistance in an animal, 


W. D. H. 


The Pressor Bases of Normal Urine. Wiuttiam Bain 
(Quart. J. expt. Physiol., 1914, 8, 229—24+).—The pressor bases of 
the urine can be best separated by adsorption by charcoal, 
from which they can subsequently be extracted. The most 
abundant base present is soluble in ether and volatile with steam. 
It was isolated as an oxalate, which in physical characters and 
elementary analysis was shown to be identical with isoamylamine 
oxalate. After thorough extraction by ether, there is evidence of 
a second pressor base in some urines, which is, however, not 
tyramine. Its nature is not yet determined. The pressor effect 
of this second base may be preceded by a fall of pressure, which 
may possibly be due to Abelous’ urohypotensine. Trimethylamine 
is not a pressor substance; such action, if present in commercial 
specimens, is due to impurities. W. D. H. 


Metabolic Factors in Beri-Beri. I. The Effect of Increasing 
the Carbohydrate Ration on the Development of Poly- 
neuritis in Birds Fed on Polished Rice. W. L. Brapvpon and 
E, A. Cooper (J. Hygiene, 1914, 14, 331—353).—In the preparation 
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of a dietary to obviate beri-beri, not only the amount of anti- 
neuritic material must be considered, but also its calorific value. 
Especially it is necessary to maintain a proper proportion of carbo- 
hydrate intake. The amount of antineuritic substance required 
increases with the quantity of carbohydrate metabolised; the 
precise proportion is not yet determined. W. Dz. H. 


The Iron of Organs in Bronzed Diabetes (Hzmochro- 
matosis). Rospert Murr and Jonn SHaw Dunn (J. Path. Bact., 1914, 
19, 226—238).—This condition is associated with cirrhosis of the 
liver and pancreas. Hemosiderin is deposited in the skin and 
other organs; there is a large increase of iron in the organs, especi- 
ally in lymph glands, liver, and pancreas. There appears to be 
no increase in hemolysis, but the source of the iron appears to 
be twofold, normal hemolysis and iron from the food; the cells 
have an increased affinity for iron. W. D. H. 


The Urinary Solids in Nephritis. Joun P. Kinvoca (J. Path. 
Bact., 1914, 19, 77—101).—In the glomerular nephritis of scarlet 
fever and diphtheria, the water and nitrogen excreted are 
lessened ; in interstitial nephritis this does not occur. Details are 
also given in reference to the salts. The glomerulus is regarded as 
secreting more nitrogen than has been previously assumed. The 
glomerulus also has a special secretory function towards chlorides, 
but not towards phosphates. It excretes sulphates independently 
of nitrogen. Nitrogen and phosphate excretion are not affected 
by degeneration of the tubular epithelium. Re-absorption in the 
tubules does not explain all the variations in chloride excretion, 
neither does it definitely influence the output of phosphates and 
sulphates. W. D. H. 


Regulation of the Blood Volume in Experimental 
Nephritis. R.A. Cuisotm (J. Path. Bact., 1914, 19, 265—275).— 
Extracts made with Ringer’s fluid of kidneys rendered nephritic 
by uranium nitrate or potassium chromate contain a substance 
which hinders the passage of fluid from the vessels to the tissues 
when infused into rabbits. This substance, which is not a 
coagulable protein, is absent in normal kidneys. W. Dz. iH. 


The Thermoprecipitin Method in the Diagnosis of 
Bubonic Plague in Cadavers. Cmartotre E. Warner (J. 
Hygiene, 1914, 14, 360—371).—This reaction between plague- 
immune serum and extracts of plague bacilli is specific, and can 
be used to diagnose plague in cadavers, but doubtful and negative 
reactions do not exclude plague. The method, although useful as 
a confirmatory reaction, can therefore not replace the usual 
bacteriological methods. W. D. H. 


The Abderhalden Serum Test for Pregnancy. Jacop Rosen- 
BLoom (Biochem. Bull., 1914, 3, 373—374).—This much discussed 
method gave in the author’s hands trustworthy results. 

W. D. H, 
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Landau’s Test for Syphilis. J. Bronrenprenner and J. 
Rockman (Biochem. Bull., 1914, 3, 375—380).—This test is based on 
the property of syphilitic serum of combining with iodine. The 
test is found not to be specific, but is given frequently by normal 
serum. W. D. H. 


Purified Antigen of Besredka in the Serum Diagnosis of 
Tuberculosis. J. BroNFENBRENNER aud J. Rockman (Biochem. Bull., 
1914, 3, 375—376).—Removal of the lipoids does not affect the 
antigenic properties of Besredka’s tuberculin. What protein or 
protein derivative is the really active agent is not yet determined. 


W. D. OH. 


Besredka’s Tuberculin. J, BronreNBReNNeER and J. RocKMAN 
(Biochem. Bull., 1914, 3, 381—385).—Farther work in attempts to 
ascertain the active substance. The tuberculin was found to pre- 
sent many differences in activity in different preparations. Possi- 


bilities to explain these are discussed, but no conclusion is reached. 
W. D. H. 


Resistance of the Vaccine Virus to Filtration. A. B. Green 
(J. Hygiene, 1914, 14, 182—185)—The virus in vaccine lymph 
(calf) does not pass through a Berkfeld V filter; either its mole- 
cules are too large or it is contained within a substance with large 
molecules. It is improbable that passage through a filter destroys 
its activity. W. D. H. 


The Effect of Radiant Energy on the Lens and Humors 
of the Eye. W. E. Burce (Amer. J. Physiol., 1914, 36, 21—36). 
—Radiation from a quartz mercury vapour lamp intense enough 
to coagulate egg-albumin and similar proteins in an hour does not 
coagulate the proteins of the lens or of the humors of the eye, 
or affect their transparency, after 100 hours’ exposure. The most 
effective region of the ultra-violet spectrum in coagulating egg- 
white lies around 265pp. Solutions of calcium or magnesium 
chloride, sodium silicate or dextrose too weak to affect the trans- 
parency of the lens in themselves, modify conditions so that ultra- 
violet light can precipitate the lens protein and produce opacity. 
Lenses affected by cataract contain excess of such substances; 
hence the prevalence of cataract in diabetes. The same substances 
decrease the fluorescence of the lens. Radiation from the infra- 
red and visible region of the spectrum has no such effect, provided 
coagulation by heat is excluded. W. D. H. 


Is the Antagonistic Action of Salts Due to Oppositely 
Charged Ions? Jacques Lors (J. Biol. Chem., 1914, 19, 
431—443).—The author ascertains what are the concentrations of 
various salts which are just sufficient to prevent the formation of 
embryos from Fundulus eggs. These limits are termed the toxic 
concentrations, and it is found that in the presence of a given 
quantity of a bivalent cation, the toxic concentrations for the 
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various salts are altered in varying proportions. Further, the 
toxicity of the bivalent magnesium ion is antagonised just as easily 
by a univalent as by a bivalent anion. The valency of the anion 
does not appear to have any determining influence on the power 
of a salt to antagonise the toxicity of the magnesium cation. 
Moreover, the univalent anion in potassium chloride reduces the 
toxicity of the bivalent cation in magnesium chloride much more 
than does the multivalent anion in sodium citrate. 

From these and similar considerations the author draws the 
conclusion that the antagonistic action of salts is not due to 
oppositely charged ions, but that the mixture of sodium chloride, 
potassium chloride, and calcium chloride, in the right proportion 
and concentration, has a specific membrane-forming or membrane- 
preserving effect. on all cells, and that solutions different from this 
mixture have a destructive effect which is the greater the higher 
the concentration and the more the composition of the solution 
deviates from that of the optimum solution. H. W. B. 


Pharmacological Study of the Aminopyridines. I. 2- 
Aminopyridine and its Acetyl Derivative. A. Pirint (Ann. 
Chim. Applicata, 1914, 2, 213—217).—The toxicity of 2-amino- 
pyridine is equal to that of stovaine, whilst 2-acetylaminopyridine 
is less toxic than nirvanine, but more so than novococaine. The 


anesthetic effects of the two compounds are described. 
Zz. Bi ®. 


Pharmacological Investigations on Certain Derivatives of 
Morphine and Codeine. A. Pirini (Ann. Chim. Applicata, 1914, 
2, 208—213).—Sodium morphineoxidesulphonate and potassium 
codeineoxidesulphonate (compare Freund and Speyer, A., 1911, i, 
909) have no pharmacological action, whilst sodium morphine- 
sulphonate and codeinesulphonate exert, in the frog, toxic effects 
similar to, but less marked than, those of the alkaloids themselves. 

Zz. BW. 


Fixation of Arsenic by the Brain after Intravenous Injec- 
tions of Salvarsan. James McIntosH and Pau Fitpes (Proc. Roy. 
Soc., 1914, [B], 88, 320—326).—The authors find, by experiments 
in vitro, that brain tissue fixes neosalvarsan as readily as does 
liver tissue. Moreover, injection of neosalvarsan into the cerebro- 
spinal fluid of rabbits rapidly produces paralysis or death. The 
conclusion drawn is that the absence of arsenic in the brain after 
intravenous injections of salvarsan and neosalvarsan in man and 
in animals is due, not to a lack of affinity between brain tissue 
and the drugs, but to an inability on the part of the drugs to 
penetrate into the substance of the brain. It was further observed 
that penetration of neosalvarsan into the brain cannot be obtained 
by frequently repeated intravenous injections. An explanation is 
thus given of the lack of success which often attends the treatment 
of syphilitic lesions of the brain by the administration of salvarsan. 

H. W. B, 
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Effective Principle in Thyroid accelerating Involution in 
Frog Larvee. Max Morsz (J. Biol. Chem., 1914, 19, 421—429).— 
The author finds that the rapid metamorphosis of tadpoles, first 
observed by Gudernatsch (Arch. Entwicklungsm., 1912, 35, 457) 
on feeding with thyroid gland, can also be accomplished by feeding 
with iodothyrin, iodised blood-albumin, or 3: 5-di-iodotyrosine. 
Inorganic iodides, starch ‘‘iodate,”’ and iodine-containing alge 
are ineffective. The metamorphosis takes place in three days 
instead of requiring the normal fortnight. 

The suggestion is made that the observed positive results are 
dependent on a rise in the opsonic index, associated with increased 
phagocytosis, such as is known to occur in other organisms after 
feeding with thyroid extract. H. W. B. 


Effect of the Intramuscular Injection of Pituitary Extract 
on the Secretion of Milk in the Human Subject. Revsen L. 
Hitt and Surwertanp Simpson (Amer. J. Physiol., 1914, 35, 
361—366).—The injection of pituitrin equivalent to 20 mg. of the 
dried infundibular portion of the gland into a female subject in 
lactation was followed, in ten minutes, by a marked increase in 
the amount of milk secreted. The milk withdrawn after the injec- 
tion was rich in fat, the average figure for three experiments being 
5°5%, as compared with 3°4% for three days when no pituitrin 
was administered. In the milk yielded twenty-four hours after 
injection, the fat content was still somewhat above the normal. 
Although no quantitative estimations were made, it would appear 
that the quantity of milk secreted naturally on the morning after 
the injection was less than normal. H. W. B. 


The Effect of Pituitary Extract on Milk Secretion in the 
Goat. Revupen L. Hive and Sutrmertanp Simpson (Quart. J. expt. 
Physiol., 1914, 8, 103—112).—Subceutaneous or intravenous injection 
of ox-pituitary extract into the goat produces a marked increase 
of milk secretion when the milking is performed fifteen minutes 
after the injection; the next milking, several hours later, shows 
a corresponding decrease. In the first milking, the milk fat (but 
not the other solids) is increased, but no sudden fall in the fat was 
observed (as stated by Hammond) at the second milking. 

W. D. H. 


Bleached Flour. Frank L. Hatey (Biochem. Bull., 1914, 3, 
440—443).—Experiments on guinea-pigs lead the author to the 
conclusion that although nitrite is present, it is not enough in 
quantity to cause the formation of methemoglobin, and that 
bleached flour is not detrimental to health. W. Dz. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Nitroso-Bacteria. H. S. Fremun (J. Hygiene, 1914, 14, 
149—162).—The nitroso-bacterium grows readily in or on 
ammonia agar, especially if 5 or 10% of beef broth is added. 
Potassium phosphate agar containing bouillon gelatin, but not 
ammonia, also leads to the formation, first of ammonia and then 
of nitrite. Urine is also a good culture medium, so also are 
peptone water, peptone beef broth, and milk or blood-serum. The 
nitroso-bacterium is a powerful nitrite-forming organism; it is not 
readily destroyed, and a certain amount of organic matter is 
essential to its better development. W. D. iH. 


Purification of Silk Peptone for Bacteriological Purposes. 
I. WaLker Haut (J. Path. Bact., 1914, 19, 286—304).—The tetra- 
peptide sold as silk-peptone has certain advantages for bacterio- 
logical purposes over complex mixtures like Witte’s peptone. 
Methods are described for purifying the crude product; the pig- 
ment may be removed by filtration through Argilla alba. The 
product has the same optical rotation and amino-acid content as 


that obtained by phosphotungstic acid precipitation. W. D. H. 


Organisation of the Cell with Respect to Permeability. 
W. J. V. Osternout (Science, 1913, 38, 408—409).—When cells of 
the marine alga Griffithsia are placed in hypertonic sea water, a 
withdrawal of water takes place and the protoplasmic sack con- 
tracts; on replacing the cells in sea water, the sack expands to its 
original size. With hypertonic ammonium chloride, the sack also 
contracts, but the inner wall contracts much more than the outer 
wall; so that there are two surfaces, the outer (plasma membrane) 
and the inner (vacuole wall), which do not act in the same way 
with respect to permeability. This may be due to the outer surface 
being more permeable to ammonium chloride, and partly to a 
change in permeability produced by the salt. 

With more dilute ammonium chloride there is a marked contrac- 
tion of the inner surface alone. 

As protoplasm is composed of a variety of structures, it seems 
possible that many kinds of semi-permeable surfaces exist; within 
the cell. N. H. J. M. 


Effect of Alkali on Permeability. W. J. V. Osternour (J. Biol. 
Chem., 1914, 19, 335—343) —The author has determined the effect 
on the electrical resistance of the addition of small amounts of 
sodium hydroxide to solutions containing the living tissues of 
Laminaria saccharina. Concentrations of sodium hydroxide 
greater than 1/1000N lead to a diminution in the electrical 
resistance, and the author draws the conclusion that concentra- 
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tions of sodium hydroxide below 1/1000N do not have any effect 
on the permeability of the cell walls, whilst above this limit the 
permeability is increased, associated with injury of the cells if the 
exposure is sufficiently prolonged, but not when the exposure is 
short. H. W. B. 


Chemical Dynamics of Living Protoplasm. W. J. V. 
OsterHouT (Science, 1914, 39, 544—546).—An experiment in which 
living tissue of Laminaria was placed in 0°52N sodium chloride, 
which has the same conductivity as sea water, and the electrical 
resistance measured every ten minutes, showed a rapid fall from 
980 to 320 ohms in 200 minutes, when the cells were killed. The 
results showed that the rate of the reaction was almost constant, 
indicating that the sodium chloride reacted with one substance, 
so little of it being used up that its concentration changed only 
slightly. The loss of resistance might also be due to the spon- 
taneous change of some substance in the protoplasm, a process 
which goes on with extreme slowness until catalysed by the sodium 
chloride. This implies that even in a healthy and living cell the 
process of death is always going on. N. H. J. M. 


Vitality and Injury as Quantitative Conceptions. W.J. V. 
OsterHouT (Seience, 1914, 40, 488—491).—The vitality of a tissue is 
so dependent on the maintenance of its normal permeability that 
the permeability of protoplasm may be employed as a sensitive 
and trustworthy indicator of its vitality, and this may be done by 
estimating the electrical resistance. In this way a quantitative 
treatment of injury becomes possible. The degree of injury may 
be defined as the amount, expressed as percentage of the normal 
net resistance, by which the resistance falls below the normal. 

The method of plasmolysis may be used, not only to distinguish 
between living and dead cells, but between cells of normal vitality 
and those in which vitality is impaired. N. H. J. M. 


Quantitative Criteria of Antagonism. W. J. V. Osternout 
(Bot. Gaz., 1914, 58, 178—186).—Thbe best criteria of antagonism are 
obtained by mixing equally toxic solutions, as the effect of each 
mixture, if there is no antagonism, is known at the outset. Mix- 
tures of two equally toxic solutions must have the same effect as 
the pure solutions themselves if the effects of the salts are additive. 
Where antagonism exists, there is increased growth, and the 
amount of the increase, expressed as percentage of the growth in 
pure solutions, is the most satisfactory measure of antagonism. 

It is desirable to employ uniform seeds; and only such portions 
of the plants as are in contact with the solution should be 
measured. N. H. J. M. 


Measurement of Antagonism. W. J. V. Osrernout (Bot. Gaz., 
1914, 58, 272—276).—It is shown that the measurement of 
antagonism in solutions containing more than two components pre- 
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sents no difficulty when equally toxic pure solutions are mixed. 
Methods for the graphical expression of antagonism in mixtures of 
three or more components are suggested. N. H. J. M. 


Forms of Antagonism Curves as Affected by Concentration. 
W. J. V. Osrernour (Bot. Gaz., 1914, 58, 367—371).—It was found 
with antagonism curves of different types, that dilution of the 
solutions to half strengths results in very marked alterations in 
the form of the curve. An example given of four curves obtained 
with different dilutions shows that as the solution becomes more 
dilute, the curve becomes flatter, so that finally a straight line 
would be obtained. The two ordinates at the ends of each curve 
are equal in height, showing that the pairs of pure solutions were 
in each case equally toxic. 

A solid model is described which gives a complete description 
of the changes in the antagonism curve as dilution increases. 

Strong solutions usually furnish a much more satisfactory 
criterion of antagonism than weak solutions. N. H. J. M. 


Creatinine in Leguminous Seeds. K. Osuima and M. Ariizum1 
(J. Coll. Agric. Tohoku Imp. Univ., 1914, 6, 17—25).—Creatinine 
was found in seeds of Adzuki beans, kidney and soja beans, and, 
in smaller amounts, in horse beans and green peas. N.H. J. M. 


Occurrence and Significance of Manganese in the Seed 
Coat of Various Seeds. J. 8S. McHaraue (J. Amer. Chem. Soc., 
1914, 36, 2532—2536).—During an investigation on the occur- 
rence of barium in plants (A., 1913, i, 809), the author observed 
the presence of manganese in the ash of hazel-nut shells. Several 
nuts and seeds have now been examined, and it has been found 
that manganese is of very general occurrence. The amount of 
manganese present varies considerably in different parts of the 
same seed, and the seed coat surrounding the kernel contains a 
much larger proportion than the kernel or the outer coats. Ex- 
periments are recorded which show that there is a close connexion 
between the amount of manganese and the presence of oxydases in 
plant tissues, and it is therefore considered probable that the 
accumulation of manganese in the seed coat bears an important 


relation to the vital processes in seed formation and germination. 
E. G. 


Oxydases of Acid Tissues. G. B. Reep (Bot. Gaz., 1914, 57, 
528—530).—The acid tissues of Citrus fruits contain oxydases, 
which are evidently protected in some way from the action of the 
acid. It is suggested that the protection may be afforded by a 
semipermeable tissue through which the acid cannot pass. It 
seems evident that the membranes are not normally permeable to 
acid, because lemon seeds frequently germinate while in the 
carpels; in lemon juice, even when several times diluted, they fail 
to germinate. N. H. J. M. 
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Bitter Principle of Common Ragweed. Burr E. Netson and 
Georce W. Crawrorp (J. Amer. Chem. Soc., 1914, 36, 2536—2538). 
—An examination has been made of the common ragweed 
(Ambrosia artemisifolia). Two substances have been isolated, one, 
m. p. 208°, crystallising in white needles or prisms, and the 
other, m. p. 65—70°, an amber-coloured, amorphous substance. 
The former is tasteless and physiologically inactive, whilst the 
latter has a bitter taste, and is probably identical with 
absinthin from wormwood. It is considered that there are no 
reasonable grounds for administering ragweed preparations for 
hay-fever. E. G 


Oxidation by Catalysts of Organic and Inorganic Origin. 
AtrreD J. Ewart (Proc. Roy. Soc. 1914, [B], 88, 284—320. 
Compare Moore and Whitley, A., 1909, i, 623).—The author has 
investigated the action of the oxydases of the apple, potato, carrot, 
parsnip, beetroot, orange, and lemon, and of the inorganic salts 
of copper, iron, chromium, manganese, lead, etc., on guaiacum, 
pphenylenediamine, quinol, pyrogallol, gallic acid, tannic acid, 
and tyrosine. The correspondence between the action of these 
organic and inorganic catalysts is found to be extremely close. 
Both classes of catalysts may be accelerated in the presence of 
sensitisers, such as sodium or potassium chloride or phosphate, or 
retarded or prevented by a variety of inhibitory substances 
(barium chloride, sodium fluoride, organic and inorganic acids). 
With increasing concentration, an accelerating substance may 
become inhibitory, whilst a substance which accelerates the action 
of one oxydase may antagonise the action of another. 

Strong metallic poisons will arrest the action of organic oxydases 
and destroy them if immediate contact or rapid penetration is 
assured. The pulp of apples turns brown when soaked in bulk in 
metallic poisons, because the slowness of penetration allows the 
cell to be killed and browning to occur before the oxydase is 
destroyed. Any poison which destroys the oxydase also removes 
the power of turning brown. The browning is due to the action 
of the oxydase on a compound of tannic acid in the apple pulp. 
In the potato, the oxydase acts on a compound of tyrosine. 

The oxydases of the beetroot and potato appear to be related 
to one another, and to be among the strongest plant oxydases, the 
nearest analogies to them being ferric salts and ferricyanides. The 
apple, carrot, and parsnip contain oxydases of the same type, but 
of a feebler grade. 

The author considers that oxydases and peroxydases do not 
constitute distinct classes of enzymes. A peroxydase is regarded 
as a weak or attenuated oxydase. Strong oxydases cause direct 
oxidation from the oxygen dissolved in a watery solution; weak 
oxydases can only use the oxygen from labile oxygen compounds, 
such as hydrogen peroxide, or dissolved oxygen in the presence of 
sensitisers, such as the chlorides or phosphates of sodium or 
potassium. Various intermediate grades of activity occur. An 
oxydase may be a “ peroxydase” to certain oxidising agents, or may 
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become so when attenuated. The supposed separation of oxydase 
and ‘“ peroxydase’’ by fractional precipitation with alcohol may be 
merely the result of attenuation. 

Attention is drawn to the influence which sensitising substances 
may have on special oxidations and on respiration in general. It 
is suggested that they exert a stimulatory or controlling action on 
plant metabolism, and that the sodium chloride always present in 
the ash of plants may have special significance in this connexion. 
This view also explains why small doses of salt stimulate the growth 
of many plants, and why phosphates, in addition to being food 
substances, act as stimuli to growth. The stimulating action of 
many metallic salts on growth may be due to their functioning as 
oxydases. 

Exposure of apple or potato pulp to the action of ether or 
chloroform leads to a gradual diminution in the activity of the 
oxydases present. Chloroform attenuates the oxydases more 
rapidly than ether does. 

Ursol tartrate turns lignified walls red or reddish-brown. This 
is not an oxydase reaction, but is an admirable test for lignin, 


especially valuable for demonstrating the wood elements in pulpy 
tissue. W. B. 


Effect of Salicylaldehyde on Plante. J. J. Skinner (Biochem. 
Bull., 1914, 3. 390—402).—Full details are given of the harmful 
effect produced by various concentrations of salicylaldehyde when 


added to soil or solution cultures; wheat, maize, rice, and other 
plants were employed. The action is not attributable to acidity; 
calcium carbonate appeared to ameliorate the effects. W. D. H. 


The Phosphoric Oxide Content of Maize Flour. J. 
McCrae (J. LHygiene, 1914, 14, 395—398).—Fraser and Stanton 
have suggested that the estimation of phosphoric oxide in 
rice may be usefully employed as a criterion of the amount of 
vitamine present, the two substances running approximately 
parallel in amount. Analyses of maize are given here which show 
that in the conversion of the grain into flour a loss of phosphoric 
oxide occurs; concomitantly, it is assumed there is a loss of 
vitamine. The loss is not so great as in the process of rice polish- 
ing. Improved processes of milling in the Transvaal have still 
further reduced the loss. The miners certainly are in better 
health who use the flour made this way. W. D. H. 


Saccharogenesis in Beetroot. H. Cotin (Compt. rend., 1914, 
159, 687—689. Compare Girard, A., 1884, 476; 1885, 75).—An 
endeavour to determine the form of sugar which passes from the 
leaves to the roots of the beet, and is there stored as sucrose. At 
all stages in the growth of the plant the author finds a certain 
amount of reducing sugars in the roots, the amount diminishing 
as the plant matures. The disappearance of the sucrose from the 
leaves during the night is not necessarily due to migration to the 
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root, since it similarly disappears from detached leaves kept in the 
dark, with their stems in distilled water; the water does not con- 
tain a trace of sugar at the end of the experiment. Further, an 
examination of the petiole at its base, where it joins the neck of 
the root, shows that the ratio of reducing sugar to sucrose is always 
much greater than unity. Contrary to the views of Girard (loc. 
cit.), the author considers that the root receives from the leaf 
both sucrose, which it stores, and reducing sugars, which it poly- 
merises, the entrance of these two types of sugar being regulated 
by the osmotic pressure of each in the mixture. The amounts of 
the respective sugars formed in the leaves and taken up by the 
roots vary with different varieties of beetroot. W. 


Variation in the Nitrate Content of the Soils in Scania, 
Sweden. M. Weisutt (Bull. Agric. Intell. Plant Diseases ; K. landibr. 
Handl. Tidskr.,1914,53, 65—73).—Nit: ates were estimated at intervals 
of seven to ten days, from 1907 to 1911, in the soil of a field on which 
different crops were grown successively ; from 1909 to 1911, estima- 
tions were also made in soil from fallow land. As regards the 
cropped plots, those under beet contained up to 14 per million 
of nitrogen as nitrates; under wheat and peas, 8—9; and under 
grass, only 1°5 per million. On fallow land the amount rose to 
33 per million. When the grass was ploughed up, the nitrates 
increased up to November (N=21 per million). This was followed 
by a fall, due to assimilation by the succeeding wheat crop, and 
to loss in drainage. In the spring the amount of nitrates was low, 
and in the early summer there was an increase both in nitrifica- 
tion and assimilation. 

To ascertain the effect of vegetation and cultivation, a grass plot 
was divided into three portions, one of which remained under 
grass, whilst the second was freed from vegetation, and the third 
dug to a depth of 30 cm. On the grass soil the nitrogen as 
nitrates averaged 2°4 per million, on the second portion 6°5, and 
on the third 11°3 per million. The amount of moisture in the 
second and third divisions was about equal, being about 1°5—2% 
higher than in the grass soil. 

In order to ascertain whether it is possible to detect the point 
at which nitrogenous manuring becomes necessary, nitrates were 
estimated during July and August in eight unmanured plots 
growing sugar beet. The yields were estimated both on the un- 
manured and on manured plots. Indications were obtained that 
where the nitrogen as nitrates fell to 2 per million by the end of 
July, applications of nitrogenous manures resulted in a fairly 
large increased yield. With a later fall in nitrates, the effect of 
nitrogenous manures is less. Similar results were obtained with 
other crops. N. H. J. M. 


Nitric Nitrogen Content in the Country Rock. Roserr 
Srewart end Wiitram Peterson (Utah. Agric. Coll. Erpr. Stat. Bull. 
1914, 134)—The results of analyses of numerous samples of 
Cretaceous and Tertiary soil-forming materials, and some of 
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Jurassic origin, confirmed the view that the abnormally high 
amounts of nitrates which sometimes occur in Utah and Colorado 
soils are derived from the brackish waters of the old Cretaceous 
and Tertiary inland seas. 

The average amounts of sodium nitrate found in the different 
materials were as follows: 


Sandstone. Shale. Olay. Ash. Alkali. 
0°055%  0°104% 0°039%  0°870%  0°074% 
0-074 0°147 0°053 0°236 0°021 
0°008 0°005 — 0°175 0°017 
Many of the shales and sandstones contained as much nitrate 
as the “ nitre spots” in the cultivated soil; and calculations based 
on the average amount of nitrates in fifty-eight shales show that 
the Cretaceous shale exposed from Palisades, Colorado to Emery, 
Utah, contain 90 million tons of sodium nitrate. The conclusion 
is drawn that the nitrate deposits in Colorado, Utah, and Wyoming 
are far greater than those of Chile, although, so far as is known, 
it is nowhere in sufficient concentration to be worked. 
N. H. J. M. 


Comparison of Silicates and Carbonates as Sources of Lime 
and Magnesia for Plants. W.H. MacIntire and L. G. WiLIs 
(J. Ind. Eng. Chem., 1914, 6, 1005—1008).—The long-continued 
effects of liming in small or moderate amounts are to be attributed 
to the conservation of lime as silicates, and not to the carbonate 
remaining unchanged. Untrustworthy methods for the estimation 
of carbonates will indicate their presence in soils where none exists. 
Calcium silicate hydrolyses in the soil and acts like calcium 
carbonate, furnishing lime to the soil solution. With the exception 
of phosphates, calcium exists in soils almost entirely in the form of 
silicates; magnesium also exists as silicate. Large quantities of 
magnesium carbonate have a toxic effect on plants, whilst the 
equivalent amount of magnesia applied as finely-ground serpentine 
is beneficial. Calcium and magnesium silicates, wollastonite and 
serpentine, applied separately or together, are very beneficial to 
plants, and calcium silicate is decidedly superior to calcium 
carbonate. W. P. 8. 


Manuring Experiments with Manganese Sulphate and 
Carbonate. G. D’Iprotito (Ann. Chim. Applicata, 1914, 2, 342; 
from Staz. sperim. agrar. ital., 1914, 6'7, 621).—Experiments on the 
manuring of wheat and lucerne with: (1) manganese sulphate; 
(2) a fertiliser containing 15% of manganese sulphate; (3) natural 
manganese carbonate containing 35% of the pure carbonate; and 
(4) manganese carbonate as in (3), but containing 11% of phos- 
phoric oxide, show that the addition of manganese gives increased 
yields. =. Bt. . 
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Organic Chemistry. 


Absorption of Gasolene Vapours in Natural Gas by Fuming 
Sulphuric Acid. R. P. Anperson and C. J. Exeetper (J. Ind. Eng. 
Chem., 1914, 6, 989—992).—Fuming sulphuric acid has a distinct 
absorbing action on certain specimens of natural gas, the absorption 
increasing with the amount of higher hydrocarbons, particularly 
gasolene vapours, present in the gas. The average uumber of carbon 
and hydrogen atoms per mol. of hydrocarton absorbed by fuming 
sulphurie acid (and consequently the average molecular weight of the 
hydrocarbons) may be calculated from the composition of the gas 
before and after absorption and from the decrease in volume which 
takes place. Application of this reagent to the study of natural 
gases for the production of gasalene may be made by determining the 
absorption under certain uniform conditions; the composition of the 
portion which is absorbed should also be ascertained as a check on 
the indications obtained from the decrease in volume. W. P.S. 


Preparation of a-Chloro-e-bromopentan-f-ol and of a Ketone 
Therefrom. Ext Litty & Co. (U.S. Pat. 1114734 and 1114735 ; 
from J. Soc. Chem. Ind., 1914, 33, 1171).—Magnesium (1 atom.) is 
dissolved in an absolute ethereal solution of ethylene dibromide, and 


epichlorohydrin (1 mol.) is added ; treatment with a suitable acid pro- 
duces a-chloro-e-bromopentan-B-ol, CH,Cl-CH (OH)-CH,-CH,°CH,Br. 
The ketone, CH,Cl-CO-CH,°CH,°CH,Br, is obtained by the oxida- 
tion of the preceding carbinol, for example, with potassium dichromate 
and sulphuric acid, C. 8. 


A Comparison Between the Molecular Weights of Protagon 
and of the Phosphatide and Cerebrosides Obtainable from 
it. ALexanpDeR Lyatu Pearson (Biochem. J., 1914, 8, 616—627).— 
The long-continued argument whether protagon is a mixture or a 
compound is approached by attempts to determine the molecular size 
of protagon and its constituents (cerebrosides and sphingomyelin). If 
it is a compound, the molecular size of protagon would be greater 
than that of its constituents ; it should therefore produce little or 
no elevation of the boiling point of a solvent. The solvent used was 
chloroform. In two experiments there was no alteration in the boil- 
ing point, in one a lowering of 0°05°. Various mixtures of the 
cerebrosides, with or without sphingomyelin, produced elevations of the 
boiling point of the same solvent of 0:03°, 0°13°, 004°, 0:07°, 0°07°, 0°03° 
and 0:02° in a series of experiments. Theconclusion is drawn that the 
protagon molecule is very much larger than that of its constituents 
and therefore that protagon is a compound and not a mixture of 
them. It is termed a phospho-cerebroside. The question whether 
protagon is a mixture of several phospho-cerebrosides still remains to 
be settled. Cramer calculated that protagon has a molecular weight 
of 5778 from its sulphur-content. The molecular weights of cerebro- 
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sides and of sphingomyelin are about 1000; one gram of a substance 
of this molecular weight would in a 4% solution in chloroform elevate 
the temperature of the boiling point of chloroform 0°10°. The smaller 
figures obtained in most of the experiments cited would rather tend to 
emphasise the author’s admission that determinations of molecular 
weights of substances of high molecular weight can only be 
approximate, W. D. H. 


The Dissociation of CH,°SO,Cl and C,H,-SO,Cl by Aluminium 
Chloride. J. Bérsexen and H. W. van Ockensure (Rec. trav. chim., 
1914, 33, 317—323. Compare A., 1913, i, 334).—When methane- 
sulphony! chloride is mixed with aluminium chloride at the ordinary 
temperature, in the absence of a solvent, a crystalline additive com- 
pound, CH,°SO,Cl,AICI,, is formed. On warming this compound, 
sulphur dioxide and methyl chloride are evolved and the aluminium 
chloride remains behind. If the methanesulphony! chloride is added 
to the aluminium chloride in the presence of an excess of benzene, 
hydrogen chloride is evolved and phenyl methyl sulphone, m. p. 88°, is 
formed. 

Ethanesulphonyl chloride behaves similarly with aluminium 
chloride in the absence of a solvent, giving an additive compound, 
C,H,°SO,Cl,AICI,, which on warming gives ethyl chloride and sulphur 
dioxide, and at the same time a brown, resinous product formed by the 
reaction of the aluminium chloride with hydrogen chloride and 
ethylene, products of a secondary decomposition of the ethane- 
sulphonyl] chloride. W. G. 


The Walden Inversion. Crcim L. Horton (Chem. News, 1915, 
111, 29—31).—In a previous paper (A., 1913, ii, 743) attention has 
been drawn to the directive action of the carboxy] group in the Walden 
reaction. This influence of the carboxyl group, together with the fact 
that all the substituents and reagents are unsaturated, is made the basis 
of a further attempt to explain the reaction in question. The theory 
assumes the formation of an intermediate compound in which the 
position of the addendum depends on the attractive or repulsive action 
of the carboxyl or ester group. This position determines the distri- 
bution of the valency and the resulting cleavage. The author illustrates 


the supposed action by reference to a number of special cases. 
H. M, D. 


Preparation and Hydrolysis of Ethyl Hydracrylate. W. A. 
DrusHet (Amer. J. Sci., 1915, [iv], 39, 113—121).—A convenient 
method for the preparation of hydracrylic acid is described, in which 
glycerol is oxidised by means of fuming nitric acid and glyceric acid 
liberated from the calcium salt by the addition of oxalic acid. The 
glyceric acid is converted into 8-iodopropionic acid by treatment with 
iodine and solid yellow phosphorus, and the concentrated solution of 
the sodium salt is then acted on in the cold with silver oxide, using a 
mechanical stirrer. 

Esterification of the acid with absolute alcohol leads to the formation 
of a mixture of acrylic and hydracrylic esters even if only very small 
quantities of mineral acid are present, but ethyl hydracrylate is 


| 
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readily obtained if the acid is boiled with an excess of absolute 
alcohol in presence of anhydrous copper sulphate and mineral acids are 
rigidly excluded. I1t has b. p. 95—96°/20 mm., D* 1-059, and is 
completely miscible with water. In the absence of a catalyst, it is 
hydrolysed only very slowly by water. 

In presence of 0°1V-hydrochloric acid, the velocity coefficient (&. 10°) 
for the hydrolysis was found to be 16°25 at 25°, 40°65 at 35°, and 
98°75 at 45°. The influence of the hydroxyl group in the £-position 
on the rate of hydrolysis is shown by a comparison of the coefficients 
at 25° for ethyl propionate (71:2), ethyl lactate (76:1), ethyl bydra- 
erylate (16°25), and ethyl giycerate (18°5). Substitution of the 
hydroxyl group in the f-position has therefore a marked retarding 
influence on the rate of hydrolysis in presence of acids. 

The velocity of saponification of the ester by sodium hydroxide was 
also measured at 0° and 25°. The velocity coefficient 1°83 at 0° is 
compared with the corresponding values for ethyl propionate (1°16), 
ethyl lactate (14°6), and ethyl glycerate (9°02). From there numbers 
it is evident that the relations differ in some respects from those 
exhibited by the coefficients for hydrolysis by acids, but are ia general 
agreement with the results obtained in the saponification of the esters 
of other oxy-acids (compare Dean, A., 1913, ii, 187). H. M. D. 


a‘Sulphopropionic Acid and its Resolution into Optically 
Active Isomerides. A. P. N. Francuimont and H. J. Backer 
(Proc. K. Akad, Wetensch. Amsterdam, 1914, 17, 653—658).—a- 
Sulphopropionic acid, hitherto known only in the form of a viscous 
syrupy liquid, has been obtained in the form of large hygroscopic 
crystals containing one molecule of water of crystallisation. When 
dried over phosphoric oxide, it has m. p. 100°5°. 

Previous attempts to resolve the acids have given negative results, 
but it is found that if an aqueous solution of the acid is evaporated 
with an equimolecular quantity of strychnine, crystals of the strych- 
nine hydrogen salt of the dextro-acid are obtained, which may be purified 
by recrystallisation. From this the neutral barium salt is obtained by 
decomposition with barium hydroxide, and an aqueous solution of the 
free acid is obtained from this by addition of sulphuric acid. The 
solution, concentrated in a vacuum over phosphoric oxide, does not 
crystallise spontaneously, but crystals were obtained on the addition 
of a trace of the racemic compound. The acid is exceedingly hygro- 
scopic, m. p. 81—82°, and contains one molecule of water. 

The measurement of the rotatory power of the acid and its salts 
gave the following values for [M]?): d-acid + 49°2°, potassium hydro- 
gen salt +45°7°, barium hydrogen salt +79°8°, strychnine hydrogen 
salt —71°4°, normal barium salt —14°4°. The levo-acid was not ob- 
tained in perfectly pure condition, but the following data are recorded : 
l-acid — 45-8°, strychnine hydrogen salt — 135°, normal ammonium salt 
+ 14°8°, 

It is noted that the molecular rotatory power of a-sulphopropionic 
acid is greater than that of a-bromopropionic acid (44°4°), although 


the weights of the substituents are practically identical. 
H,. M. D. 
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Preparation of Acetaldehyde from Acetylene. Farsenrasri- 
KEN VoRM. Friepr. Bayer & Co. (Fr. Pat. 469497 ; from J. Soc. Chem. 
Ind., 1915, 34, 49).— Acetylene is passed into a solution or suspension of 
an organic sulphonic acid and a mercury compound, or of a mercury 
salt of a sulphonic acid. In either case, a free mineral acid may be 
added. For example, 216 parts of mercuric oxide are heated with 
417 parts of o-chlorophenolsulphonic acid and 583 parts of water, and 
acetylene is passed into this solution at 30—35° ; when the absorption 
of the gas has diminished considerably, the aldehyde is removed by 
heating or by means of steam. ‘The yield is about 300 parts. Solu- 
tions of sulphonic acids have a high power of hydration, considerably 


greater than that of solutions of mineral acids of the same acidity. 
C. 8. 


Synthesis by means of Mixed Organo-metallic Derivatives 
of Zinc Polyhalogenated Ketones. E. E. Braise (Bull. Soe. 
chim., 1914, [iv], 15, 728—737. Compare A., 1914, i, 1050, 1051).— 
Certain dichloro- and trichloro-ketones have been prepared through 
the intermediary. of cycloacetals. For the preparation of these cyelo- 
acetals, lactic acid, a-hydroxyhexoic acid and a-hydroxyisobutyric acid 
were tried, the last-named being the most satisfactory. Dichloroacetyl 
chloride condenses with lactic acid, giving a-dichloroacetoxypropionic 
acid, CHC],*CO-O-CHMe:CO,H, m. p. 67°, b. p. 164—167°/17 mm., 
yielding an acid chloride, b. p. 116°/21 mm.; and with a-hydroxy- 
hexvic acid giving a-dichloroacetoryhexoyl chloride, b. p. 147—149°/ 
26 mm. Dichloroacetyl chloride is best condensed with a-hydr- 
oxyisobutyric acid by heating the mixture on a water-bath until 
the action is complete, when, on cooling, a-dichloroacetoxyisobutyric 
acid, m. p. 95°, crystallises out ; it is moderately readily hydrolysed by 
water. It gives an anilide, needles, m. p. 99—100°, and a chloride, 
a colourless, dense liquid, b. p. 103°/12 mm. This chloride condenses 
with zinc ethyl iodide in dry toluene, giving the cycloacetal, 

, ~U'CMe, 
CHC), CEtK 5.0 ; 
m. p. 51°, b. p. 236 —239°, or 124°5—125°/16mm. On boiling this cyclo- 
acetal with a mixture of acetic and hydrochloric acids, it is decomposed, 
giving a mixture of dichloromethyl ethyl ketone, CHCl,"COEt, b. p. 
138:°5—139° or 56°5°/36 mm., yielding with hydroxylamine glyoxal- 
dioxime and chloromethyl chloroethyl ketone, CH,Cl-CO-CHCIMe, 
b. p. 60°/13 mm. (compare Vladesco, A., 1891, 1183), the second 
ketone being formed by migration of the chlorine atom, after the 
formation of the first ketone. 

Trichloroacety! chloride condenses with a-hydroxyisobutyric acid, 
giving a-trichloroacetoxyisobutyric acid, CCl,*CO-O-CMe,°CO,H, m. p. 
117°, giving a chloride, b. p. 107°/13 mm. or 113°/18 mm., and an 
anilide, m. p. 100°. The chloride yields with zinc methyl! iodide the 
cycloacetal, OCI, CMe<. ~~ 
which, on boiling with the mixture of acetic and hydrochloric acids, 
gives methyl trichloromethyl ketone, a colourless mobile liquid, b. p. 


m. p. 98—99° with sublimation, 
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57°48 mm., 60°/54 mm. and 134° (compare Schlotterbeck, A., 
1909, i, 533). It yields a semicarbazone, m. p. 140°. The author 
agrees with Cloez that the ordinary trichloroacetone consists almost 
entirely of aay-trichloropropanone. W. G. 


Structure of the Two Methylglucosides; a Third Methyl- 
glucoside. Emm Fiscner (Ber., 1914, 47, 1980—1989).—Nof’s 
statement (A., 1914, i, 490) that a- and #-methylglucosides are struc- 
turally different, as also are the corresponding a- and £-penta-acetyl- 
dextroses, is not in harmony with the following properties of the com- 
pounds (i) The penta-acetates are converted into the same f-aceto- 
chloro(or bromo)-dextrose by hydrogen chloride (or bromide). 
(ii) Treatment of B-acetobromodextrose with silver nitrate and sodium 
yields an acetonitrodextrose which is converted merely by crystal- 
lisation into the isomeric, stable, well-known acetonitrodextrose. 
(iii) By hydrolysis, Purdie and Irvine’s tetramethyl a- and B-methyl- 
glucosides (T., 1903, 83, 1021 ; 1904, 85, 1049; 1905, 8'7, 1022) are 
converted into the same tetramethyl glucose. The latter retains its 
methyl groups against the attack of hydrogen chloride in benzene at 
105—115°, and yet is converted by methylation into the original 
tetramethyl a- and £-methylglucosides. A structural difference in the 
methylglucosides, therefore, appears to be impossible, at all events in 
the sense of Nef’s conception. 

The reaction between a-dextrose and methyl alcohol containing 1% 
of hydrogen chloride yields, in addition to the two crystalline methyl- 
glucosides, a considerable amount of a syrup, which has hitherto not 
been purified and has been regarded as dextrose dimethylacetal. It is 
now found that the syrup distils without decomposition in a high 
vacuum. The purified substance, C,H,,0,, b. p. 200—215°/0-2 mm., 
[a] — 3°64° in about 10% aqueous solution, is named y-methylglucoside 
(the prefix does not refer to the structure of the compound, but is used 
simply to differentiate it from thea-and f-isomerides). It is stable 
to alkalis, Fehling’s solution, or hot water, but is hydrolysed to 
dextrose and methy! alcohol by V-acetic acid at 100°, by V/100-hydro- 
chloric acid at 100°, and by W/10-hydrochloric acid at 17—18°. 
y-Methylglucoside is scarcely attacked by emulsin or by yeast extract 
at 37°. C. 8. 


New Compounds of the Choline Type. Preparation of the 
Monoacetate of 8-Methylbutane-af-diol. III. G. A. Menace 
(U.S. Hyg. Labor., Bull. No. 96, 37—50. Compare A., 1912, i, 74, 
949).—The physiological activity of choline and B- and y-homocholines 
and their derivatives indicates that the greatest activity and the least 
toxicity are obtained in those compounds which contain the trimethyl- 
amine nucleus, and in which the alcoholic hydroxyl group is not 
further removed from the nitrogen than the B-position. Consequently, 
the substitution of the hydrogen atoms in the a- and the £-positions 
of the carbon chain by alkyl and other groups, rather than the direct 
extension of the chain, is indicated as the most promising development 
from the point of view of physiological activity. 

The preparation and properties of a-methylcholine, ‘* 8-homocholine,” 

g 2 
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** y-homocholine,” and of some of their derivatives have been already 

recorded (/oc. cit.). Pure 8-methyl-8-ethylcholine chloride, 
OH-CMeEt-CH,:NMe,Cl, 

has now been prepared from the crude substance by means of the 

platinichloride. B-Phenyl-B-methylcholine chloride, 
OH:CPhMe-CH,°NMe,Cl, 

colourless, rhombohedral plates, is prepared by heating #-chloro-a- 

hydroxyisopropylbenzene with a small excess of 33% alcoholic tri- 

methylamine in a sealed tube in boiling water; it forms a platini- 

chloride, (C,,.H,ON),PtCl,, decomp. 223°5—224° (corr.), and auri- 

chloride, m. p. 137°5—138-5° (corr.). 

In striking contrast to all other attempts to acylate BB-disubstituted 
cholines, the acetyl derivative of B8-dimethylcholine chloride, 

OAc-CMe,°CH,-NMe,Cl, 
a colourless, waxy substance, is readily obtained by gently boiling BB- 
dimethylcholine chloride with acetic anhydride and pouring the cooled 
mixture into dry ether ; the platinichloride has decomp. 233—234°. The 
acetyl derivative of B-phenyl-8-methylcholine chloride, prepared by 
means of acetyl chloride at 100°, forms a yellow platinichloride. 

For the preparation of a-mono- and di-substituted cholines, chloro- 
hydrins of the types CHRCI‘CH,-OH and CRR’Cl-CH,°OH are 
necessary. Two methods of preparing the latter, namely, (i) the 
addition of hypochlorous acid to olefines, and (ii) reactions indicated 
in the scheme : 

CH,Cl-CRR’-OH —> OAc’CH,°CRR’-OH —> 

OAc’CH,°CRR’Cl —> OH:CH,CRRCl, 
have not been practically successful. However, the first stage of the 
second method, for example, heating anhydrous potassium acetate and 
a-chloro-8-methylbutan-8-ol to gentle boiling, readily yields the 
acetate, OAc*CH,"CMeEt-OH, b. p. 92°8—93°/15 mm. (Kling gives 
145—147°/10 mm.), D® 0-9989., C. 8. 


Action of Water Vapour on Barium Cyanide. Luic1 Rotts 
(Ann. Chim. Applicata, 1914, 2, 301—304).—The author has analysed 
the gaseous products formed by the action of water vapour on barium 
cyanide at various temperatures ranging from 100° to 500°. At 
temperatures below 200°, the changes taking place are expressed by 
the equations: (1) Ba(CN),+3H,O=Ba(OH),+2NH,+2CO and 
(2) Ba(OH), + 2CO=(H-CO,),Ba. 1n accord with the thermochemical 
data, the absorption of carbon monoxide by barium hydroxide occurs 
more readily at 100° than at higher temperatures. 

At 250°, the barium formate begins to undergo partial decomposition, 
thus: (3) (H-CO,),Ba= BaCO,+H,+CO, and the oxalate, which is 
also formed to some extent, is probably decomposed into barium 
carbonate and carbon monoxide. 

At 300—400°, reactions occur similar to those observed by Vignon 
(A., 1911, ii, 391; 1914, i, 917) in his investigation of the action of 
carbon monoxide on lime, the corresponding equation being, (4) 
2(H-CO,),Ba+ BaO=3BaCO,+CH, or (5) 4(H-CO,),Ba+2Ba0= 
6BaCO,+C,H,+2H,. That reaction (4) should take place at a 
higher temperature than (2) is indicated by thermochemical data, but 


a 
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it could not be foreseen that above 400° the predominating reactions 
are (3) and the decomposition of the oxalate into carbonate and 
carbon monoxide. At temperatures exceeding 250°, carbon dioxide is 
formed in appreciable proportions ; combination of reactions (2) and 
(3) evidently results in a change analogous to the formation of water 
gas from carbon monoxide and water vapour. T. H. P. 


Action of Hydrazine Hydrate on Fats. Pietro Fatcroxa and 
Antonio Mannino (Ann. Chim. Applicata, 1914, 2, 351—356).— 
Treatment of olive oil with hydrazine hydrate renders the oil turbid 
and raises its melting point considerably. The reaction proceeds in 
the cold and without appreciable development of heat, a slight 
ammoniacal odour being detectable in its early stages. The mass 
becomes whiter and the elevation of its melting point increases with 
the proportion of hydrazine hydrate employed. The solid substance 
separating from the oil is mostly soluble in hot alcohol, which deposits 
a crystalline substance, m. p. 110—112°. It is also soluble in acetone, 
which deposits a white substance, m. p. 65—67°. A number of other 
oils, both animal and vegetable, exhibit similar behaviour. Such 
hardened oils and fats either alone or in conjunction with other 
substances, such as naphthalene or anthracene, are suitable for the 
manufacture of candles. 

Triolein behaves similarly with hydrazine hydrate, the resultant 
product, which contains C 74°32—74°47%, H 13°56—13°64% and 
N 9:03—9°07%, having m. p. 110—112°, about 76°, and 106—108° 
when crystallised from alcohol, acetone, and alcohol successively. The 
iodine number of the substance is 166, and vapours alkaline towards 
litmus are evolved when it is heated with potassium hydroxide. 

The similar substance, m. p. 112—114°, obtained from fused 
tristearin has a still higher iodine number ; its percentage composition 
is C 73:1, H 13:-4and N 9:1, and its molecular weight, determined in 
freezing benzene, varies from 178°8 to 320°4 as its concentration 
increases from 1°2% to 2°6%. 

Tripalmitin and hydrazine hydrate yield a similar product, m. p. 
108—109°, 


Nitration of Mixed Dihalogenbenzenes. A. F. HoLtrman 
(Proc. K. Akad. Wetensch. Amsterdam,'1914, 17, 846—849).—The 
author attempts to express quantitatively the directing influence of 
each of two substituents in a benzene nucleus on a third, entrant 
atom or group. 

[With Wrsaut.]—When o-chlorotoluene is nitrated, the chlorine 
atom directs the nitro-group to positions 3 and 5, whilst the methyl 
group directs it to positions 4 and 6. If the proportion is determined 
(by solidification curves) in which o-chloro-4(and 6)-nitrotoluenes are 
present in regard to the isomerides, o-chloro-3 (and 5)-nitrotoluenes, 
the ratio, which is found to be Me :Cl=1:1+475,is also the proportion 
of the substitution velocities caused by methyl and by chlorine. 

[With van pen AREND.]—The preceding ratio, applied to the case of 
the nitration of p-chlorotoluene, gives calculated quantities of the 
isomeric chloronitrotoluenes which agree approximately with those 
observed experimentally. 
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[In part, with HemeKen. ]—The relative quantities of mononitrated 
chlorobromobenzenes produced by the nitration of o- or p-chlorobromo- 
benzene are determined by estimating the amount of chlorine and 
bromine displaced by treatment with sodium methoxide; it is well 
known that only halogen atoms in the ortho- and para-positions to 
nitro-groups are eliminated by this reagent. Experiments on the 
nitration of o- and p-chlorobromobenzenes show that the ratio of the 
substitution velocities caused by chlorine and bromine when present 
together in the benzene nucleus is Cl: Br=1:0°88. The ratio 
obtained in the case of o-chloroiodobenzene is Cl: I=1:1°84. From ' 
these two ratios the authors calculate that the ratio for bromine and 
iodine should be Br: I1=1: 2°30; the experimental value, obtained by : 
the nitration of o-bromoiodobenzene, is Br : I= 1: 1°75. C. 8. 


Action of Potassium Hydroxide on the Nitroamine of 
4: 6-Dinitro-3-methylanisidine. Fritpéric Reverpin and ARMAND 
DE Luc (Arch. Set. phys. nat., 1914, [iv], 38, 410—413).—The 
authors have determined the constitution of the substance, m. p. 182°, 
previously obtained by them (compare A., 1914, i, 831) by heating 
4: 6-dinitro-3-methylnitroaminoanisole with potassium hydroxide solu- 
tion. This substance is now shown to be 4 : 6-dinitro-3-methylamino- 
phenol, its constitution being proved by the fact that, on heating its 
silver salt emulsified in methyl alchol with methyl iodide on a water- 
bath for fifteen minutes, the methyl ether of 4 : 6-dinitro-3-methyl- 
aminophenol, m. p. 198° (compare Blanksma, Ree. trav. chim., 1889, 
8, 276), is obtained. The original substance dissolves in nitric acid 
(D 1-52), giving a violet solution, turning to yellow on addition of 
water, and yielding by extraction with ether a substance, crystallising 
in small prisms, m. p. 173°. W. 


The Three Fluorobenzoic Acids and their Nitration. J. H. 
SLoTHOUWER (tec. trav. chim., 1914, 33, 324—342).—The author has 
prepared the three fluorobenzoic acids by oxidation of the correspond- 
ing fluorotoluenes with aqueous potassium permanganate. He has 
determined the solubility in water at 32°, and the electrical conduc- 
tivity at 25° of these acids, and from them has prepared a number of 
derivatives. 

o-Fluorobenzoic acid, m. p. 123°, gives a chloride, b. p. 206°, an 
amide, small, white needles, m. p. 116°, a methyl ester, b. p. 209°, an 
ethyl ester, b. p. 221°, and the following salts : sodium salt, 

C,H,F-CO,Na, 

basic magnesium salt, C,H,F*CO,-Mg*OH,3H,0, calcium salt, 

(C,H, F-CO,),Ca,2H,0, 
barium salt, (C;H,F*CO,),Ba,H,O, strontium salt, 

(C,H,F-CO,),Sr,2H,0, 
zine salt, (C,H,F*CO,),Zn,3H,O, basic zine salt, C,H,F*CO,*Zn-OH, 
cadmium salt, (C,H,F*CO,),Cd,H,O and 2}H,O, basic copper salt, 
C,H,F-CO,°Cu-OH, silver salt, C,H, F*CO,Ag. 

m-Fluorobenzoic acid, m. p. 123°6°, yields a chloride, b. p. 189°, an 
amide, white leaflets, m. p. 130°, a methyl ester, b. p. 197°, an ethyl 
ester, b. p. 209°, and the following salts: sodiwm salt, C,H,F-CO,Na, 
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potassium salt, C,H,F*CO,K, calcium salt, (C,H,F*CO,),Ca,3H,0, 
barium salt, (C,H,F*CO,),Ba,3H,O and 4H,O, cadmium salt, 

(C,H,F*CO,),Cd,2H,0, 
basic copper salt, C,H, F*CO,*Cu:OH, silver salt, C,H,F*CO,Ag. 

p-Fluorobenzoic acid, m. p. 182°, gives a chloride, b. p. 193°, an 

amide, white leaflets, m. p. 154°5°, a methyl ester, b. p. 198°, an ethyl 
ester, b. p. 210°, m. p. 26°, and the following salts: sodiwm salt, 
C,H,F-CO,Na, calcium salt, (C,H,F: CO,),Ca, 3H,0, barium salt, 
(C,H, F- CO,),Ba, and with 2H,O and “4H gO, zine salt, 

(C,H, F CO,).Zn, 3H. 29, 
cadmium salt, (C,H,F- C0,),64, 4H.0, basic lead salt, 

gH,FCO, “Pb: OH,3H,0, 
copper salt, (C,H, F*CO,),Cu, silver salt, C,H (FCO, Ag. 

o-Fluorobenzoic acid is readily nitrated when slowly added to nitric 

acid (D 1°52) at 0°. The two isomeric nitro-compounds formed are 
separated by fractional crystallisation of their potassium salts from 
water, the salts being then decomposed with dilute hydrochloric acid. 
The main product is 2-fluoro-5-nitrobenzoic acid, m. p. 138—139°, 
which is almost white and gives a potassium salt crystallising in long 
needles. Its constitution was proved by heating it with alcoholic 
ammonia in a sealed tube.at 130—140°, the product being 5-nitro- 
2-aminobenzoic acid, m. p. 265° (compare Hiibner, A., 1878, 148). 
The other product of the nitration, only present as a trace, was 
2-fluoro-3-nitrobenzoic acid, m. p. 160°. 

m-Fluorobenzoic acid, is nitrated under similar conditions, giving © 
3-fluoro-6-nitrobenzoic acid, m. p. 134:5°, which is converted by 
alcoholic ammonia into 6-nitro-3-aminobenzoic acid (compare Griess, 
Ber., 1872, 5, 198). A certain amount of resinous products are 
formed during this nitration. 

p-Fluorobenzoic acid is nitrated by adding it slowly to boiling nitric 
acid (D 1:52) and pouring the product into excess of cold water. The 
sole product is 4-fluoro-3-nitrobenzoic acid, slender needles, m. p. 
121—122°, which, with alcoholic ammonia, yields 3-nitro-4-amino- 
benzoic acid (compare Salkowski, this Journ., 1875, 72). 

Comparing the four series of fluoronitro-, chloronitro-, and bromo- 
nitrobenzoic acids, they show in each case a steady rise in the m. p. 
on passing from the fluoro- through the chloro- to the bromo-deriva- 
tives. 

The point of entrance of the nitro-group in all the above nitrations 
is, in every case, what would be expected from a knowledge of the 


behaviour of fluorobenzene and benzoic acid respectively on nitration. 
W. G. 


Preparation of Halogen-alkyl Esters of o-Acetoxybenzoic 
Acid. R. Wotrrenster (D.R.-P. 276809 ; from J. Soc. Chem. Ind., 
1914, 33, 1172. Compare A., 1912, i, 556).—Polyhaloidalkyl esters 
of salicylic acid are treated with acetylating agents. For example, 
tert.trichlorobutyl salicylate is heated with acetic anhydride and 
anhydrous sodium acetate at 160—180°, and the product is treated 
with water and with aqueous sodium carbonate, the ester being finally 
extracted by ether. C. 8. 


————— 
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Preparation of Halogen-alkyl Esters of o-Acyloxybenzoic 
Acids. R. Wotrrenstern (D.R.-P. 276810; from J. Soc. Chem. Ind., 
1914, 33, 1172. Compare preceding abstract).—Polyhalogen-alkyl 
esters of salicylic acid are treated with acylating agents other than 
those which introduce the acetyl group. Cc. 8. 


cis-Caronic Acid and Some of Its Derivatives. R. Locquin 
(Bull. Soc. chim, 1914, [iv], 15, 747—751. Compare Baeyer and 
Ipatiev, A., 1897, i, 83 ; and Perkin and Thorpe, T., 1899, 75, 48).— 
cis-Caronic acid can readily be distinguished from its isomeride terebic 
acid, by its instantaneous m. p., taken on mercury, that of the former 
rising to 186°, and that of the latter remaining at 174°. Methyl cis- 
caronate, C,H,,0,, is a colourless, mobile liquid, b. p. 111—112°/ 
14 mm. Lthyl cis-caronate, C,,H,,0,, bas b. p. 129—130°/13 mm. 
The acid can be readily regenerated from the esters by boiling with 
15% aqueous hydrochloric acid under reflux until the oily layer dis- 
appears. Caronic anhydride is best prepared by boiling the cis-acid 
for some time with an excess of acetyl chloride or thionyl chloride. In 
benzene solution with aniline, it yields an acid anilide, 


CO,H’C,H,.-CO-NHPh, 
m. p. 205°, which, if kept for some time at 180—190°, is converted into 
the anil, C,H,<G9>NPh, m. p. 143°. W. G. 


Glucosides of Chalkones [Phenyl Styryl Ketones]. G. 
BaRGELLINI (Gazzetta, 1914, 44, ii, 520—528).—The author has 
prepared various glucosides of pheny] styryl ketones by condensation 
of the glucoside of salicylaldehyde, helicin, and of the glucoside of 
vanillin with different hydroxy-ketones. The condensations take 
place in alcoholic solution at the ordinary temperature and in presence 
of either 40% sodium hydroxide solution or piperidine. The glucosides 
are not resolved into their constituents by emulsin and therefore 
belong to the a-series. They are not hydrolysed by acids, but they 
dissolve in concentrated sulphuric acid, giving first an intense red 
coloration and afterwards an orange-yellow or red solution. 

The glucoside of 4-hydroxyphenyl 2-hydroxystyryl ketone, 

OH:-C,H,°CO-CH:CH’C,H,:O-C,H,,0,, 
prepared from the glucoside of salicylaldehyde and p-hydroxyaceto- 
phenone, forms a felted mass of minute, cream-yellow needles, m. p. 
257—259° (decomp.). 

The glucoside of 2-hydroxy-4-methoxyphenyl 2-hydroxystyryl ketone, 
OMe:C,H,(OH)-CO-CH:CH-C,H,°0-C,H,,0,, obtained from the 
glucoside of salicylaldehyde and 2-hydroxy-4-methoxyacetophenone, 
forms flocks of cavary-yellow needles, m. p. 213—215°. 

The glucoside of 2-hydroxy-5-methoxyphenyl 2-hydroxystyryl ketone, 
C.,.H,,O,, forms small, orange-yellow needles, m. p. 255—227°. 

The glucoside of 2-hydroxy-3:4-dimethoryphenyl 2-hydroxystyryl 
ketone, OH-C,H,(OMe),*CO-CH:CH-C,H,°0°C,H,,0,, forms bright 
yellow needles, m. p. 195—196° (decomp. ). 


ene 
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The glucoside of 1-hydroay- 


be CO-CH:CH-C,H,°0-C,H,,0, a's He i's ek 
— tone annexe ormula 
\Z4 » 4 4 m prepared from  2-acetyl-a- 


naphthol and the glucoside 
of ite forms flocculent aggregates of minute, orange-red 
needles, m. p. 244—-246° (decomp. ). 
CHO-( ‘S-0-0,H,0,Ac, Tetra-acetylglucovanillin (annexed 
Sn formula), prepared from tetra-acetyl- 
7 bromoglucose and vanillin in presence of 
sodium hydroxide, forms shining, colourless prisms, m. p. 143—144°. 
The glucoside of 2-hydroxy-4-methoxyphenyl 4-hydroxy-3-methoxy- 
styryl ketone, OMe-C,H,(OH)*CO-CH:CH:-C,H,(OMe)-0-C,H,,0,, 
prepared from the preceding compound and 2-hydroxy-4-methoxyaceto- 
phenone, forms canary-yellow crystals, m. p. 220—225°. T. H. P. 


Preparation of Anthraquinone. CHEMISCHE FaBRIk GRIESHEIM- 
Evextron (U.S. Pat. 1119546; from J. Soc. Chem. Ind., 1915, 34, 
22).—Anthracene is treated with nitric acid in the presence of a 
mercory salt and an indifferent liquid below 60°. The product, which 
is a mixture of unstable meso-nitro-derivatives of anthracene, is con- 
verted into anthraquinone by treatment with an oxidising agent, in 
the presence of a mercury salt, above 60°. 8. 


Preparation of Aminoanthraquinones. FARBWERKE VORM. 
Meister, Lucius, & Brinine (Fr. Pat. 469741; from J. Soc. Chem. 
Ind., 1915, 34, 22. Compare this vol., i, 20).—Organic amino- 
compounds may be used in place of ammonia. C. 58. 


Constituents of Essential Oils. I. Galbanum Oil. II. 
Syntheses in the Sesquiterpene and the Diterpene Series. 
F. W. Semmier and K. G. Jonas (Ber., 1914, 47, 2068—2082).—I. 
The oil obtained by the distillation of Galbanum resin has b. p. 
55—195°/15 mm., D®® 0°9353, n? 1:49395, and a} +8°. By repeated 
fractional distillation, it is separated into nine fractions, of which the 
following have been examined. The fraction, b. p. 56°5—75°/ 15 mm., 
obtained in 29°5% yield, contains pinene, nopinene (f-pinene), and 
myrcene, but no camphene. 

The fraction, b. p. 100—120°/15 mm. (2:5%), contains a substance, 
C,,H,,0 (enolisible ketone ?), which can be esterified and yields by 
oxidation a ketonic acid, C,,H,,0,; from the latter, the dicarboxylic 
acid, O,H,,0,, is obtained by “the action of an alkaline solution of 
bromine. 

The fractions, b. p. 120—150°/15 mm. (5%), contain cadinene. 

The fractions, b. p. 150—170°/15 mm. (36%), contain a tertiary 
sesquiterpene alcohol, cadinol, C,,H,,O, which in a slightly impure 
state has b. p. 155—165°/J5 mm., D® 0:9720, mp 1°50702, and 
ap +22°, and yields an acetate, C,,H,,0,, b. p. 160—170°/9 mm., 
D”® 0°9916, n'§ 1-49870, and af +14°. By treatment with potassium 
hydrogen sulphate, phthalic or succinic anhydride, or formic acid, 
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cadinol is converted into /-cadinene. By reduction with hydrogen in 
the presence of platinum, /-cadinene is converted into 1-tetrahydro- 
cadinene, C,,H.., b. p. 125—128°/10 mm., D*” 0°8838, n> 1°48045, 
ay’ —20°. é/-Tetrahydrocadinene, obtained by the reduction of /-cadi- 
nene dihydrochloride by sodium and alcohol, has b. p. 125—128°/ 
10 mm., D®° 08827, nii* 1°48094, and aZ*—52° The colour re- 
actions of cadinene, described by Wallach, could not be obtained by 
the authors. 

II. Octahydro-a-camphorene (Semmler and Rosenberg, A., 1913, i, 

377) has b. p. 183—186°/14 mm., D® 0°8331, nm, 1°46001, and 
alp + 0°. 
! From the liquid products obtained by the action of hydrogen 
chloride on the diterpene fraction of polymerised myrcene, there is 
produced by the elimination of hydrogen chloride, a bicyclic diterpene, 
C,,H,., for which the name iso-a-camphorene is proposed. It has b. p. 
193—197°/19 mm., D®™ 0°9029, nm) 1°50300, and [a])+0°, and is 
reduced by hydrogen and platinum to Aexahydroiso-a-camphorene, 
ex b. p. 180—186°/14 mm., D” 0°8588, mp) 1°46800, and 
al) +0°. 

By heating with anhydrous oxalic acid in a sealed tube, linalool has 
been converted directly into a-camphorene, and citronellaldehyde into 
a diterpene oxide, C,H,,0, b. p. 190—200°/17 mm., D® 0:9193, 
my 1°49156, a, +4°, which is reduced by hydrogen and platinum to a 
saturated substance, C,)H,.O, b. p. 183—187°/17 mm., D® 0°8944, 
my 1°47319, ap + 3°. 

By reduction in dry ether by hydrogen and platinum, cycloisoprene- 
myrcene (Semmler and Jonas, A., 1913, i, 742) yields hewahydrocyclo- 
isoprenemyrcene, C,,H,, b. p. 133—135°/15 mm., D®” 0°8245, 
my 1°45497, ay +0°, the formation of which is a complete proof of 
the monocyclic nature of cycloisoprenemyrcene. 

Since cadinene has a bicyclic structure of the naphthalene type, and 
since the condensation of acyclic terpenes with isoprene yields mono- 
cyclic sesquiterpenes, the authors hoped to synthesise bicyclic sesqui- 
terpenes, for example, cadinene, by condensing monocyclic terpenes 
with isoprene. By heating /-a-phellandrene with isoprene in a sealed 
tube, a sesquiterpene, C,,H,,, is obtained, which has b. p. 129—132°/ 
15 mm., D” 0°8976, n, 1°4949, and a, — 15°, and is probably identical 
with B-santalene. Limonene and isoprene do not react by heating in 
a sealed tube, but by their reaction in glacial acetic acid at 35°, or by 
treating the two hydrocarbons, in the proportion 2:1, with about 
three times the quantity of ethylsulphuric acid at — 18° to —10°,a 
sesquiterpene, C,,H.,, b. p. 120—127°/10 mm., D” 0°889, nm, 1°502, 
a, +0°, is obtained, which appears to be monocyclic. Similar 
results (and probably the same sesquiterpene) are obtained with 
isoprene and pinene or sabinene. C. S. 


The Synthesis of Colouring Matters. E. Norxtine (Arch. Sei. 
phys. nat., 1914, [iv], 38, 244—262, 337—343).—An historical 
survey of the chemistry of dyes, containing a classification of those 
used on a large scale into groups, a brief account of the properties of 
each group being given. 


ore 
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Vat [Anthracene] Dyes and Intermediate Products for Use 
in their Preparation. BapiscHe ANiLiIn- & Sopa-Faprik (lst. 
Add. to Fr. Pat. 458949 ; from J. Soc. Chem. Ind., 1915, 34, 22).— 
Imines of anthracene-1 : 9-dicarboxylic acid, in which the hydrogen of 
the imino-group is replaced by a hydroxyl, alkyl], or aryl group, are 
obtained by treating the acid or its anhydride with hydroxylamine 
or with an aliphatic or aromatic primary amine. For example, the 
methylimine is obtained by heating anthracene-1 : 9-dicarboxylic 
anhydride with ten times its weight of 13% aqueous methylamine at 
150° for 5 hours. 

The substituted imines are converted into vat dyes, analogous to 
those obtained according to the principal patent, by fusion with 
alkalis. The dyes may also be obtained by treating the dyes mentioned 
in the principal patent with alkylating or arylating agents. In 
general, the products dye rather bluer shades than do the substances 
from which they are derived. Cc. 8. 


Preparation of an Oxidation Product of Isatin. FarBwerke 
vorm. Meister, Lucius & Brinine (D.R.-P. 276808; from J. Soe. 
Chem. Ind., 1914, 33, 1151).—Isatin is oxidised by potassium per- 
manganate in neutral aqueous suspension, yielding a compound, 
C,,H,O,N., m. p. 262°, yellow crystals, which is converted into indigo- 
white by sodium hyposulphite and an excess of alkali hydroxide, and 
is very reactive and therefore suitable for the preparation of indigoid 
dyes. C. 8. 


Diketomethyltriazine and its Derivatives. A. OsTRoGovicH 
(Gazzetta, 1914, 44, ii, 562—585).—4:6-Diketo-2-methyl-1 :3 :5-triazine 
(compare A., 1911, i, 1036) may be conveniently prepared by heating 
biuret with acetyl chloride in a sealed tube, the isolation and purification 
of the acetylbiuret being thus avoided. The free base crystallises either 
in the anhydrous state or with 1H,O, and has m. p. 276—277° 
(decomp.). The marked acidity of the compound, shown by the ability 
of its aqueous solution to decompose carbonates, and the fact that all 
its metallic derivatives contain only one equivalent of metal, are in 


better accord with the enolic structure N HOO >: OH than 


with the diketonic formula previously given. 

The hydrochloride, C,H,0,N,,HCl, was prepared, but the correspond- 
ing sulphate and selenate could not be obtained, the hydrogen sulphate, 
C,H,O,N,,H,SO, (or + H,O), and hydrogen selenate, 

C,H,O,N,,H,Se0,,3H,0, 
being formed under all the conditions employed. When heated at 
above 100° or when repeatedly evaporated in aqueous solution on a 
water-bath, the platinichloride, (C,H,O,N,),,H,PtCl,,4H,O (compare 


 Nencki, Ber., 1876, 9, 234), loses hydrogen chloride with formation of 


dichloroplatodiketomethyliriazine, C,H,O,N,°PtCl,°C,H,O,N,, which 
separates as a pale yellow powder. ; 
Attempts to prepare the aurichloride resulted in the reduction of 
the auric chloride to metallic gold, which was deposited in shining 
leaflets. This reaction is very sensitive and may be employed to 
detect small quantities of the base, either in the pure state or in 
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admixture with a large proportion of acetylbiuret, which does not 
reduce auric chloride. 

Diketomethyltriazine phosphomolybdate forms minute, lemon-yellow, 
acicular prisms. 

The sodium derivative of diketomethyltriazine, C,H,ON,-ONa, 
erystallises with 1}H,O or 2H,O. The silver, +}H,O and +H,0, 
the barium, +7H,0, and the basic lead derivatives, 

O(:Pb-C,H,0,N,), + 8H,0, 
were prepared. T. H. P. 


Mechanism of Formation of Azo-.compounds by the Action 
of Diazonium Salts on Phenols and on Amines. G. CHARRIER 
(Gazzetta, 1914, 44, ii, 503—516).—The author discusses the various 
theories which have been advanced to explain the formation of hydroxy- 
and amino-azo-compounds by the action of diazonium salts on phenols 
and on amines. None of these theories explains, however, the varying 
reactivity in this respect shown by diazonium salts of phenols and of 
their ethers. The most secure basis for any explanation of the 
mechanism of this combination is furnished by the very general 
diazo-decomposition of the nitrates of (1) hydroxyazo-compounds and 
of their ethers, and (2) aminoazo-compounds and of their alky] derivatives 
(compare Charrier and Ferreri, A., 1912, i, 812; 1913, i, 535, 1111, 
1112, 1113 ; 1914, i, 597, 599, 748, 1178). One advantage of such an 
explanation is that it allows of the reconciliation of Blomstrand’s 
structural formule for diazonium salts with certain of their more 
important reactions, such as the formation of hydroxy- and amino-azo. 
compounds. In the light of the author’s experimental results, it is 
probable that the formation of the so-called diazoamino-compounds or 
aryldiazoanilides, to which the nitrates of hydroxyazo-compounds show 
certain analogies in behaviour, may be regarded as taking place 
according to the scheme : 


“ 
Ar-NH, + NiNAr’Cl = NHAr—-NiNAr’Cl = NHAr‘N:NHAr‘Cl = 
= NHAr-N:NAr’ + HCl. z. B. F. 


The Coagulation of Albumin by Pressure. P. W. Bripaman 
(J. Biol. Chem., 1914, 19, 511—512).—Egg-albumin was enclosed in a 
nickel-steel case, and pressure transmitted to it by mercury. If the 
pressure is applied slowly, any rise of temperature is negligible; a 
pressure of 5000 atmospheres for thirty minutes rendered the white 
of egg alittle stiff ; 6000 produced coagulation like curded milk ; 7000 
made it like a hard-boiled egg. The rate of coagulation is increased 
at low temperatures. W. D. H. 


The Preparation of Hzematin. J. A. Menzizs (Proc. physiol. 
Soc., 1914; J. Physiol., 49, iv—v).—The blood is mixed with a 
quarter of its volume of a syrupy solution of potassium carbonate, and 
heated on the water-bath until it sets into a brown coagulum. This 
is thrown into twice its volume of alcohol, and left overnight for 
thorough extraction of the bematin ; on neutralising this dark brown 
extract with hydrochloric acid, hematin is precipitated, and is 
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purified by washing with distilled water, alcohol, and ether. Hema- 
tin may also be precipitated by ether or by calcium chloride and 
ammonia, or baryta mixture. Calcium and barium compounds 
respectively are thus obtained. W. D. H. 


Hematin Compounds. J. A. Menzies (Proc. physiol. Soc., 
1914; J. Physiol., 49, v—vi).—Hematin exists in two forms: one 
which occurs in solutions and moist precipitates, is soluble in dilute 
hydrochloric acid. The other, the dry substance, is insoluble in dilute 
acid, but is readily soluble in alkali. The first may be a hydrated 
substance, and is changed by drying in the same way that a lactone is 
formed from a hydroxy-acid. 

Hematin in acid solution is precipitated by dialysis, the acid 
acting as a solvent, and not forming acompound. In alkaline solution, 
it is not precipitated on dialysis, although the solution becomes neutral 
to litmus. Sodium and potassium therefore form compounds with 
hematin which are soluble in water. The calcium and barium 
compounds are insoluble in water, but dissolve in alkali with the 
formation of the alkali compound. Hemoglobin is analogous to a 
salt, globin playing the part of a base, and hematin that of an acid. 

W. D. H. 


Physiological Chemistry. 


The Respiratory Exchange in Fresh-water Fish. II. 
Brown Trout. JoHN AppyMAN GARDNER and ConsTaNcE LEETHAM 
(Biochem. J., 1914, 8, 591—597. Compare A., 1914, i, 1149).— 
Brown trout are asphyxiated by water the oxygen content of which 
is sufficient to keep roach alive. If the water is saturated with 
oxygen, the consumption of oxygen by trout is doubled by a rise 
of 10°. Hence they pump more water through their gills at the 
higher temperature. The extra work done in respiration is a 
factor which has to be also taken into account. W. D. H. 


The Solubility of Oxygen in the Serum of Limulus poly- 
phemus, L., and in Solutions of Pure Limulus Hemocyanin. 
Cart L. Atsperc and Witttam Mansretp Ctark (J. Biol. Chem., 
1914, 19, 503—510).—The serum of Zimulus under diminished 
pressure sets free about as much oxygen as distilled water or sea 
water under similar conditions. A 10% solution of hemocyanin, 
which contains about three times as much hemocyanin as the 
serum, liberates about 20% more. This increase is too slight to 
warrant the assumption that hemocyanin is an oxygen carrier. 
This contrasts with the results of Henze on Octopus blood. The 
Limulus hemocyanin may, however, be more efficient in this direc- 
tion than the gas analyses reveal, since its combination with oxygen 
does not dissociate appreciably at low pressures. With the aid of 


ABSTRACTS OF CHEMICAL PAPERS. 


the copper of the pigment, oxygen may perhaps be catalytically 
transferred to the tissues within the body. W. D. EE. 


The Water Content of the Blood. E. F. Terroine (Bull. Soe. 
chim., 1914, [iv], 15, 752; from Compt. rend. Soc. Biol., 1914, 76, 
523). “The normal organism in the case of the dog maintains its 
water content of the blood constant, variations of 5% being excep- 
tional. The digestive processes have but very slight influence on 
the hydremic constant. On the other hand, during inanition, the 
water content of the blood varies, the direction of these variations 
being different in different animals. W. G. 


Inactivation of Complement by Shaking. Hans Scumipr 
(J. Hygiene, 1914, 14, 417—436).—Shaking produces alterations 
of the physical conditions in the serum, which account for the loss 
of complementing power it undergoes. The conception that the 
complement is a ferment is unnecessary, although it is admitted that 
this is not yet fully proved. W. D. H. 


Berkefeld Filtration of Complement. Hans Scumipt (J. 
Hygiene, 1914, 14, 437—452).—In the Berkefeld filtration of fresh 
guinea-pig serum, adsorption on the filter surface takes place, and 
the serum passes unaltered if the saturation of the adsorbing 
surface has become complete. The adsorption involves, most 
probably, the albumins first; this, secondarily, influences the 
filtrability of the globulins. The physical conditions of the serum, 
as regards salt concentration and dilution, as well as hydrogen-ion 


concentration, modify the effect of filtration to a great extent. 
W. D. H. 


Influence of Polyhydric Phenols and Phenolcarboxylic 
Acids onthe Diastatic Hydrolysis of Albuminoids by Pepsin in 
Presence of Acid. Luis GueLtatMe.ui (Anal. Soc. Quim. Argentina, 
1914, 2, 186—195).—A study of the inhibitory action exerted by 
phenol, dihydric and trihydric phenols, and salicylic, gallic, and 
tannic acids on the process of digestion. The extent of the influence 
is conditioned, not only by the nature of the substituents attached 
to the nucleus, but also by their relative position. A. J. W. 


The Metabolism of the Salivary Gland. I. The Nitrogen 
Metabolism of the Resting Gland. C. G. L. Wotr and J. 
Barcrort (J. Physiol., 1914, 49, 95—108).—In five out of eight 
experiments on the dog’s submaxillary gland, the gland took more 
non-protein nitrogen from the blood than it contributed to it; 
in one there was equilibrium, and in the remaining two there 
was a balance towards the blood. The maximal amount taken 
up was 0°18 mg. of nitrogen per gram of gland per minute. In 
three of six experiments no urea-exchange occurred; in one the 
blood, and in two the gland, acquired urea; the maximum urea- 
exchange was 0°014 mg. per gram of gland per minute; the main 
exchange is therefore in “residual nitrogen.” The maximal differ- 
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ence in composition between the arterial and venous bloods in non- 
protein nitrogen was 5°5+0°8 mg. per 100 c.c. of blood. 
W. D. H. 


Fatty Acid Metabolism in the Liver. III. Fatty Acid 
Infiltration of the Liver During Pregnancy and Lactation. 
R. Coorz and V. H. Morrram (J. Physiol., 1914, 49, 23—33. Com- 
pare A., 1910, ii, 525).—In cats without previous dieting, fatty 
infiltration of the liver was found in both pregnant and non- 
pregnant animals. In rabbits kept on an ample diet, a decided 
increase in the fat of the liver occurred at or about the time of 
parturition. This confirms the view that the change is physio- 
logical rather than pathological. W. D. H. 


Endogenous Uric Acid Metabolism. G. W. Raiziss, H. Dusin, 
and A. l. Rineer (J. Biol. Chem., 1914, 19, 473__485).—On a meat- 
free diet, the output of uric acid in ten people was found to be 
much lower than previously accepted; during rest, this remained 
nearly constant per diem. It is raised by work or protein food. In 
changing diets, at least a week must elapse before the true value of 
the output becomes constant. If the diet is also nuclein-free, the 
output drops to half of what occurs on a vegetable diet (0°04 gram 
per day). The small values render the investigation of endogenous 
uric acid metabolism very difficult. W. Dz. H. 


The Influence of the Vagus on Pancreatic Seoretion. G. 
von Aurep (J. Physiol., 1914, 49, 1—9).—Evidence is adduced that 
apart from the action of the chemical stimulus, the vagus nerve 
contains secretory fibres (paralysed by atropine) which affect the 
pancreas. In these experiments, any entrance of acid chyme into 
the duodenum was prevented by ligaturing the pylorus. There are 
also secreto-inhibitory fibres. The secretion of the juice provoked 
by secretin is stopped by stimulation of the vagus. Both sorts of 
fibres are equally distributed in all branches of the nerve. The 
latent period is always a long one, and sometimes no secretion 
appears until after several stimulations have been applied, and 
even then the effect is a small one compared with that produced by 
secretion ; and the experiment of stimulating the vagus always fails 
to produce any secretion at all unless the spinal cord has been 
divided without injury to the bulb. W. D. H. 


The Existence of Philothion in the Lens of the Byes of 
Animals. J. pe Rey-Parnape (Compt. rend., 1915, 160, 37—38).— 
The author has shown philothion to be present in the lens of the 
eyes of cows, calves, sheep, horses, pigs, rabbits, of a cephalopod, 
Octopus vulgaris, and in the lens of his own left eye, operated on 
eight months previously for cataract. This fact places the tissue 
of the lens in the same category with striated muscle. W. G. 


The Action of Poisons on Reductase and Attempts to 
Isolate the Enzyme. Davin Fraser Harris and Henry JERMAIN 
Maupe Creicuton (Piochem. J., 1914, 8, 585—590).—The reductase 


1. 70 ABSTRACTS OF CHEMICAL PAPERS. 


of pigeon’s liver and muscle is soluble to some extent in normal 
saline solution, and in a mixture of normal saline and glycerol, 
but not in pure glycerol. All attempts to isolate the enzyme failed. 
The poisonous action on the enzyme of ten substances, chosen at 
random, was investigated. W. D. H. 


The Distribution of Arsenic in a Human Body. Frank P. 
Unpveruitt (J. Biol. Chem., 1914, 19, 513).—The body was exhumed 
three months after death in a medico-legal case. A table is given 
of the amount of arsenic in the various organs. A new feature 
brought out is that significant quantities were obtained from the 
brain and spinal cord. The case was one of chronic poisoning. 


The Presence of So-called “Complement” in Milk. R. 
Tanner Hewett and Cecit Revis (J. Hygiene, 1914, 14, 481—497). 
—Milk always contains a “complementary substance.” This is 
specially abundant in colostral and mastitis milks; in the latter, 
amboceptor may be present as well. No relation between the 
amount of complementary substance and cellular elements in the 
milk could be traced. This hemolytic system is of great delicacy. 
The true nature of milk “complement” is doubtful. W. D. H. 


The Excretion of Creatinine in Man on a Prolonged Creatine- 
free Diet. A. I. Ringer and G. W. Rarziss (J. Biol. Chem., 1914, 
19, 487—492).—In four people kept on prolonged creatine- and 
creatinine-free diet, the excretion of creatinine dropped 10 or 22%. 
Tables of the daily output are appended. H. 


The Isolation of p-Hydroxyphenylacetic Acid from the 
Urine in Disease. N. Mutcn (Proc. physiol. Soc., 1914; J. Physiol., 
49, ii—iii)—In diseases of the alimentary tract where there is 
delay in the passage of food, hydrophenolic substances were 
detected in the urine (seventy cases) by applying Millon’s test to 
an ethereal extract of acidified urine. Normal urine gives no such 
reaction. In one case, »hydroxyphenylacetic acid was separated 
from the urine. Six litres were acidified with sulphuric acid and 
extracted with ether. The extract was evaporated at room 
temperature, and the residue extracted with chloroform, which was 
also slowly evaporated. The residue was dissolved in 5% sodium 
carbonate, filtered, acidified, refiltered, and extracted with ether. 
The ether was evaporated as before, and hippuric acid removed by 
cold benzene, to which a little chloroform had been added. The 
final residue was repeatedly recrystallised from boiling benzene, 
and found to consist of flat needles, melting at 148°, and when 
mixed with synthetic p-hydroxyphenylacetic acid, at 1485°. The 
excreted acid doubtless arises from tyrosine in the intestine, an 
intermediate stage produced by bacteria being phydroxyphenyl- 
ethylamine. W. D. H. 
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The Respiratory Exchanges of the Heart in the Diabetic 
Animal. E. H. Srarzine and. C. L. Evans (J. Physiol., 1914, 49, 
67—88).—Experiments with the heart-lung preparation show that 
the normal dog’s heart uses 3°2 c.c. of oxygen per gram when doing 
moderate work, and the respiratory quotient is 0°85. It is calcu- 
lated that, on a mixed diet, the heart uses about 1°6 mg. of carbo- 
hydrate per gram per hour ; the lung uses not more than 0°5 mg. 
of sugar per hour. The respiratory quotient of the heart in pan- 
creatic diabetes is 0°71, and this is not raised by the addition of 
dextrose, or in the acceleration produced by adrenaline. This 
indicates a depression of the utilisation of carbohydrate by diabetic 
tissue, but there are also other modifications of tissue metabolism 
which might mask moderate carbohydrate consumption. The 
oxygen usage by the diabetic heart is the same as in the normal 
state. The normal heart does not alter its metabolism when fed 
with diabetic blood ; the diabetic heart is also unchanged when fed 
on normal blood. Acid extracts of pancreas act on the normal 
heart like adrenaline. The effects on the diabetic heart are similar, 
but prolonged rises of the respiratory quotient have been obtained. 


W. Dz. H. 


Liver Nitrogen in Anaphylaxis. Grorce Barcer and HENRY 
Hatiett Date (Biochem. J., 1914, 8, 670—679).—The statement of 
Hashimoto and Pick (A., 1914, i, 769) that the liver and spleen 
in anaphylaxis contain excess of non-coagulable nitrogen appeared 
to be rich in promise for further work. The authors’ desire to 
work along these lines has, however, been frustrated by a complete 


failure to corroborate the findings of Hashimoto and Pick. 
W. D. A. 


The Destiny of Chloralose in the Organism and its Relation- 
ships with the Glycuronic Conjugation. M. Tirrengau (Compt. 
rend., 1915, 160, 38—41).—The administration of chloralose to a 
dog, either by way of the esophagus or by injection into the 
peritoneum, results in an elimination of a portion of this substance 
unchanged in the urine. At the same time, there is excreted in 
the urine another organic chloro-derivative, which has been shown 
to be a chloralose-glycuronic acid, having the constitution 


CH Oey >0-CH(OH)-CH,O- CH-[CHOH],-?H-CH-OH 
ian! OH L—____6 don 


Neither the acid nor its salts could be obtained in a crystalline 
state, but on hydrolysis, chloralose and glycuronic acid were 
isolated as the only products. From urine this compound is not 
precipitated by normal lead acetate, but almost entirely by 
ammoniacal lead acetate. The formation of this compound does 
not support the hypothesis of Sundwick and Fischer on the 
mechanism of the glycuronic conjugation, since, according to their 
views, chloral and trichloroethanol should have been amongst the 
products of hydrolysis. Chloralose does not decompose in the 
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animal organism into chloral and dextrose, but the physiological 
effects produced by its administration are due to the chloralose as 
such, and not to any liberated chloral. W. G. 


Behaviour of Ethylurethane, Piperonaldehyde, and Piper- 
onylidenebisurethane in the Organism. G. Branca (Boll. Chim, 
Farm., 1914, 53, 324—335).—One thousand grams of water dissolve 
00649 gram of piperonylidenebisurethane (compare A., 1913, i, 
482) at 115° and 0°762 gram at 100°. Owing, perhaps, to its slight 
solubility, this compound exhibits little physiological activity, and 
functions as a mild hypnotic, capable of producing sound, although 
not too deep, sleep, but not of depressing the cardiac or respiratory 
functions. This action is partly due to the slow absorption of 
small proportions of nascent ethylurethane, gradually liberated, 
together with piperonaldehyde, in the organism; the aldehyde may 
possibly intensify the hypnosis, but has no further appreciable 
effect. Administration of piperonylidenebisurethane occasions also 
the formation of an excessive proportion of carbamide and the 
biochemical synthesis of two conjugated glycuronic acids, one from 


the ethylurethane and the other from the piperonaldehyde. 
x. &¥. 


Chemistry of Vegetable Physiology and Agriculture. 


Protective Action, against Magnesium Carbonate, of Calcium 
Carbonate for Azotobacter chroococcum. OCuas. B. Lipman 
and Paut 8. Burosss (J. Agric. Sci., 1915, 6, 484—498).—In man- 
nitol solution cultures of A. chroococcum, calcium carbonate acts 
only as a stimulant, and is not toxic in concentrations of 2%. Mag- 
nesium carbonate, under similar conditions, is toxic in concentra- 
tions in excess of 0°1—0°2%. 

In soil cultures, calcium carbonate, up to 1°4% of the dry weight 
of the soil, has no effect ; higher amounts have a slightly toxic effect 
in a sandy soil. In this soil, nitrogen fixation is almost completely 
inhibited by 0°1% of magnesium carbonate; this is due to the 
magnesium, and not to its alkalinity, which is beneficial. 

In solution and in soil cultures, calcium carbonate has a pro- 
tective action against the toxic effect of magnesium carbonate. In 
solutions, the best ratio is CaCO,/MgCO,=6 : 1, when the absolute 
values are 0°2% and 1°25%, respectively, of magnesium and calcium 
carbonates. In soil cultures, the best ratio seems to be 15: 1 when 
0°1% of magnesium carbonate is present. N. H. J. M. 
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A Method of Determining the Constitution of the Mono- 
glycerophosphoric Esters, and the Constitution of Crystalline 
Sodium Glycerophosphate. L. Grimpert and O. Bartiy (Compt. 
rend., 1915, 160, 207—210 ; compare Carré, A., 1912, i, 155 ; Paolini, 
A., 1912, i, 826).—The authors have devised a chemical method of 
determining whether sodium glycerophosphate and monoglycero- 
phosphoric esters in general are a-esters (formula [.) or {-esters 
(formula IT.), 


PO(ONa),*O-CH,*CH(OH)-CH,-OH PO(ONa),*O-CH(CH,-OH), 
4 Il. 


An aester, on oxidation in the absence of all hydrolysis, should 
give a compound of the type R-CO-CH,-OH, which can be character- 
ised by Denigés’s reactions (compare A., 1909, ii, 272, 273, 353). This 
test has been applied to the crystalline sodium glycerophosphate 
obtained by Poulenoc’s method, and to the uncrystallisable salt ob- 
tained at the same time. The oxidising agent used was bromine 
water, containing 0-25% bromine, the oxidation being effected in the 
cold to avoid any hydrolysis by the nascent hydrogen bromide. The 
oxidation product from the crystalline salt gave neither of the 
Denigés’s reactions, whilst that from the uncrystallisable salt gave 
both the reactions. Crystalline sodium glycerophosphate, 

PO,Na,"C,H,(OH),,5H,0O, 
is therefore a salt of the B-acid and its constitution is represented by 
formula II, 


The Preparation of Some Esters. F. Boproux (Compt. rend., 
1915, 160, 204—207).—On slowly distilling a mixture of formic acid, 
ethyl alcohols, and water, ethyl formate was obtained, the yield of the 
ester diminishing as the amount of water present was increased. 
Attempts were made to use formic acid as catalyst in the esterification 
of acetic acid, but its influence was found to be far less than that of 
oxalic acid or of picric acid. 

The author has prepared the corresponding alkyl bromides from 
ethyl, propyl, isobutyl, and allyl alcohols by distilling them with the 
hydrate of hydrogen bromide, HBr,5H,O. In these reactions the 
yield was greatly increased, except in the case of allyl alcohol, by 
replacing the hydrogen bromide hydrate by a mixture of this hydrate 
with sulphuric acid, obtained by passing sulphur dioxide into a 
mixture of bromine and water in suitable proportions until it was 
just decolorised. The yields obtained by this method varied from 
75—90% of the theoretical amount. isoButyl alcohol gave a mixture 
of primary and tertiary isobutyl bromides. W. G. 


Preparation of Ethyl Acetate from Acetaldehyde. Con- 
SORTIUM FUR ELEKTROCHEMISCHE [NDUSTRIE (D.R.-P. 277188. Add. to 
D.R.-P. 277187 ; from J. Soc. Chem. Ind., 1915, 34, 152).—In the 
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preparation of ethyl acetate from acetaldehyde by the process 
described in the chief patent (this vol., i, 3), the aluminium alkyl- 
oxide catalyst is used in solution, preferably in ethyl acetate. The 
aldehyde may be added to the solvent used for dissolving the catalyst. 
C. 8. 


The System: Lead Oxide—Acetic Acid—Water. SHIGEHIsa 
Sakasi (Mem. Coll. Sci. Kyoto, 1914, 1, 57—61).—A systematic 
examination of the equilibrium relations at 25° has shown that the 
only solid compounds which can exist in contact with solutions at this 
temperature are the normal salt Po(C,H,O,),,3H,O and the basic salts 
Pb(C,H,0,),,Pb(OH), and Pb(C,H,0,),.,2Pb(OH),. The solution in 
equilibrium with the first two compounds has the composition—water 
86°90%, acetic acid 7°92%, lead oxide 5°18%, whilst that of the solution 
in equilibrium with the two basic salts is water 85°599%, acetic acid 
7'26%, lead oxide 7°15%. The complete data are utilised in the con- 
struction of a triangular graph, which shows clearly the general 
nature of the solubility relations. H. M. D. 


Oxidation of Oils and Fatty Acids. J. Hyvanp.and L. L. Lioyp 
(J. Soc. Chem. Ind., 1915, 34, 62—65).—The object of the investiga- 
tion is the valuation of the partially hydrogenated oils which are being 
placed on the market as substitutes for olive oil, for use in the worsted 
trade, etc. 

The production of sulphuric acid by the action of sulphur dioxide 
and oxygen on oils fora definite time at a constant temperature is 
constant for some oils, but fur many others, particularly those which 
char in contact with suiphuric acid, concordant results cannot be 
obtained. The yield of sulphuric acid is greatly increased in the 
presence of a drier, the increase varying with the amount and the 
nature of the drier. The order of activity, calculated from the produc- 
tion of sulphuric acid, of the metals which have been tested when 
dissolved as resinates in the oils, is as follows—copper, cobalt, man- 
ganese, nickel, chromium, and iron. It has also been observed that 
the addition of small amounts of oxidisable oils to “ non-drying oils ” 
greatly increases the rate at which these oils absorb oxygen, and 
affects the amount of sulphuric acid formed by the action of sulphur 
dioxide and oxygen. 

The authors have made a series of experiments in which oleic 
acid, ethyl oleate, and olive oil, each alone, and also in the presence 
of 5% of manganese resinate, have been oxidised in a current of air 
(usually, moist air at 50°) until the maximum increase in weight has 
been attained ; the iodine values have been determined before and 
after the oxidation. The results show that the ratio between the 
increase in weight and the diminution in the iodine value corresponds 
with O,=I,, and also that the oxidation products of ethy! oleate and 
of olive oil are more stable than those of oleic acid. 

In connexion with the preceding, a comparison has been instituted 
between the iodine value of an oil and its liability to firing. It 
appears that the iodine value is of little use as a guide to liability to 
firing. Although firing is due primarily to oxidation, it is affected 
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by other factors such as acidity, the constitution of the fatty acids, 
and the decomposition of the oxidation products. Ethyl oleate is far 
safer than the free acid, probably on account of the greater stability 
of its oxidation products. The most dangerous oils are those the 
oxidation products of which are most easily decomposed or polymerised. 


Je 


Polymerised Drying Oils. R.S. Morret (J. Soc. Chem. Jnd., 
1915, 34, 105 —109).— Various drying oils have been thickened by 
heating, usually in an atmosphere of carbon dioxide to avoid oxida- 
tion ; for example, linseed oil has been heated at 260—280° for twenty- 
eight to sixty hours, and tung oil (Chinese wood oil) at 240° for 
twenty minutes. The density, refractive index, molecular weight (in 
benzene), acidity, saponification value, iodine number, and percentage 
of glyceryl in the thickened and unthickened oils have been deter- 
mined. Also the methyl esters prepared from thickened linseed oil by 
Ball’s method have been examined. The followiog conclusions have 
been drawn from the data thus acquired. (1) Linseed and poppy-seed 
oils contain mixed glycerides of variable amounts of unsaturated 
acids, in addition to small quantities of saturated glycerides, the acids 
being interchangeable, and their amounts are dependent on the 
sources, and probably on the ripeness, of the seeds. (2) Thickening 
by polymerisation without change in chemical composition occurs when 
there are at least two pairs of doubly linked carbon atoms in the 
molecuies of the acids of the glycerides. (3) Before polymerisation 
occurs, there is a shifting of the linkings in the molecule, and, in the 
case of tung oil, there is some slight evidence of ring formation. 
(4) Thickening is due to polymerisation of the mixed glycerides, and 
the first stage is the formation of a product insoluble in acetone, 
which may be a double molecule of linked glycerides in the case of 
linseed oil, or a quadruple molecule in poppy-seed oil. (5) The change 
depends on the temperature, and equilibrium is established when 50% 
of the modification has been formed. (6) At higher temperatures the 
final stage is the formation of a polymeride insoluble in light 
petroleum, which seems to be determined in linseed oil by the 
linolenic acid glyceride. 

A comparison of the properties of olive oil and heated olive oil 
shows that the evidence of isomeric change in a non-drying oil is very 
slight. 


Ammonium Citrate. Roperr A. Hatt (J. Amer. Chem. Soc., 
1915, 37, 208—216).—A quantitative yield of normal ammonium 
citrate, (NH,),C,H,O,, can be readily obtained by passing dry ammonia 
into a boiling solution of anhydrous citric acid in absolute alcohol. 
The salt thus prepared is crystalline and stable; it is very soluble in 
water but cannot be recrystallised from aqueous solutions. When a 
saturated solution, cooled by means of a mixture of ice and salt, is 
poured into absolute alcohol, similarly cooled, a mass of long, slender 
crystals is obtained which probably consists of ammonium citrate with 
one or more molecules of water of crystallisation. Aqueous solutions 
of normal ammonium citrate give an alkaline reaction with rosolic 
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acid. A solution D®° 1:09, can be substituted for the so-called 
“neutral” ammonium citrate solutions employed in estimating the 
insoluble phosphates in commercial fertilisers. E. G. 


Esters and Unimolecular 8- and y-Lactones of d-Mannonic 
and d-Gluconic Acids ; 0-Bis-d-galactonic Acid, d-Galactono-y- 
lactone and its Monohydrate. Oscar F. Hepensure (J. Amer. 
Chem. Soc., 1915, 3'7, 345—372).—A detailed account is given of 
certain experiments, the chief results of which have already been 
recorded by Nef (A., 1914, i, 491, 492, 497). 

Ethyl d-mannonate has m. p. 160—161°. d-Glucono-f-lactone has 
m. p. 153°, and [a]? + 63°4° after it has been in solution for five 
minutes, Ethyl d-gluconate has m. p. 62—63°. d-Glucono-y-lactone 
has m. p. 134—136° and [a]? +67°52° after it has been in solution for 
nine minutes. d-Galactono-y-lactone has m. p. 108—111° and 
[a] —76°97°; the monohydrate has m. p. 66° and [a]? — 70°1°. 

E. G. 


Biochemical Synthesis by Means of Emulsin of the £f- 
Monoglucoside of Ordinary Propylene Glycol. Em. Bourquetor, 
M. Brive, and A. AuBry (Compt. rend., 1915, 160, 214—216).— 
Propane-af-diol has been converted into its monoglucoside by dissolv- 
ing in it one quarter of its weight of dextrose, adding a little water 
and some emulsin, and allowing the mixture to remain for six months 
at 33°. At the end of this time it was heated on a water-bath for 
twenty minutes and then the water and unchanged glycol distilled off 
under reduced pressure. The unchanged dextrose was removed from 
the residue by solution in water and fermenting with top yeast. 
The residue finally obtained after this treatment still contained some 
unchanged glycol which was removed by five successive extractions 
with ethyl acetate. Attempts to obtaia the colourless, transparent 
residue in a crystalline form by precipitation with ether from alcoholic 
solution were unsuccessful. So purified, however, it had [a], — 30°32°, 
and analysis showed it to be a monoglucoside. It was readily hydro- 
lysed either by dilute sulphuric acid, or by emulsin in aqueous 
solution, the product being in each case i-propane-af-diol. W. G. 


Diverse Colloidal States of Starch. Max Samzc (/ntern. Zeitsch. 
phys.-chem. Biol., 1914, 1, 173—188. Compare A., 1912, ii, 144; 
1913, i, 17, 1155; 1914, i, 930)—A summary of work previously 
published. H. W. B. 


Oxycellulose. WixpEr D. Bancrort (J. Physical Chem., 1915, 19, 
159—168).—Experiments have been made to ascertain to what extent 
the properties of oxycellulose or the oxycelluloses differ when prepared 
by the action of nitric acid, permanganate, chloric acid, and bleaching 
powder on cellulose. The results obtained afford no evidence for the 
existence of three different oxycelluloses. The substance described as 
a-oxycellulose is apparently unchanged cellulose, more or less contami- 
nated with certain products of decomposition. Except in regard to 
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the degree of agglomeration, B- and y-oxycellulose appear to be 
identical. 

None of the above oxidising agents gives a completely oxidised 
product, and it is doubtful whether a pure oxycellulose has as yet 
been obtained. The reducing action on Febling’s solution is not a 
characteristic of oxycellulose, but is probably due to other products of 
the oxidation reaction. Experiments with a number of metallic 


mordants indicate that these are not absorbed to any large extent. 
H. M. D. 


Introduction of the Guanidine Nucleus into the Molecule of 
Polypeptides. I. Antonino CLement! (Gazzetta, 1915, 45, i, 56—59). 
—Glycocyamylglycine, NH:C(NH,)*NH-CH,*CO-NH-CH,°CO,H, pre- 
pared by the action of cyanamide on glycylglycine in presence of 
ammonia, forms microscopic, white needles, which turn brown at 
218—220° and decompose at about 235°. It yields negative results 
with the biuret reagent and with sodium nitroprusside. Z. . P. 


Complex Ions of Nickel and Cobalt with Cyanogen. G. Rosst 
(Gazzetta, 1915, 45, i, 6—10).—The maximal electrical conductivities 
attained on gradual addition of potassium cyanide solution to solutions 
of nickel and cobalt chlorides correspond with the formation of the 
complex ions, Ni(CN), and Co(CN),, the salts formed having the 
formule, K,Ni(CN), and K,Co(CN), respectively. T. H. P. 


Melting Point of 2:4:6-Trinitrotoluene. Wiuttiam Rintoun 
(J. Soc. Chem. Ind., 1915, 34, 60—61).—Values between 78°85° and 
82° have been recorded by various observers as the m. p. of 2:4: 6- 
trinitrotoluene. The author has obtained the following values, using 
carefully purified materials and recrystallising each nitro-compound 
until the m. p. of the last crop of crystals is the same as that of the 
solid obtained by evaporating the mother liquor : p-nitrotoluene, m. p. 
51°6—51-9°; 2: 4-dinitrotoluene, m. p. 69°9—70°2° ; 2: 4: 6-trinitro- 
toluene, m. p. 80°80—80°85°. 

The most efficient method of purifying commercial trinitrotoluene 
is crystallisation from alcohol or benzene. C. 8. 


Action of Chloral, Bromal, and Benzaldehyde on the Poly- 
cyclic Hydrocarbons in the Presence of Aluminium Chloride. 
II. G, B. Franxrorter and W. Kritcnevsky (J. Amer. Chem. Soc., 
1915, 3'7, 385—392),—-In an earlier paper (A., 1914, i, 1059) it has 
been shown that, in presence of aluminium chloride, chloral reacts 
violently with benzene and its derivatives at the ordinary temperature 
whilst at low temperatures a condensation takes place. The study of 
this reaction has now been extended to the polycyclic hydrocarbons. 

Chloral reacts very energetically with naphthalene, but if the 
temperature is not allowed to rise above 0° a nearly quantitative 
condensation is effected with formation of a mixture of dichloro-aa- 
dinaphthylethylene, C(C,,H;),: CCl, m. p. .147—148°, and dichloro- 
AB-dinaphthylethylene, m. p. 219°. . 

By the action of bromal on naphthalene at 0° in presence of alu- 
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minium chloride, dibromo-B8-dinaphthylethylene, C(C,,H,),:CBr,, 
m. p. 223—225°, is produced which forms colourless crystals. 

By the action of chloral on anthracene in presence of aluminium 

chloride and light petroleum, B8-dichlorodianthrylethylene, 

C(C,,H,),:CCl,, 

is obtained as a brownish-yellow powder. When heated it darkens 
and begins to decompose at 340°. If benzene is employed instead of 
light petroleum, a different reaction occurs, and {{-dichloro-9 : 10- 
anthrenylethylene, C,,H,:C:CCl,, is produced as a yellow, amorphous 
powder. When carbon disulphide is used as the solvent, a third 
reaction takes place with production of B8B-trichloro-9 : 10-anthrenyl- 
ethane, C,,H,:CH°CCI,, which forms a yellowish-brown powder. 

When anthracene is treated with bromal in presence of aluminium 
chloride and carbon disulphide, B8f-tribromo-9 : 10-anthrenylethane, 
C,,H,:CH-CBr,, is obtained as a chocolate-brown powder which does 
not melt at 360°. 

By the action of chloral on phenanthrene in presence of aluminium 
chloride and carbon disulphide, 888-trichloro-9 : 10-phenanthrenylethane, 
C,,H,:CH’CCl,, is produced as a yellow powder without a definite 
m. p. B8B-Tribromo-9 : 10-phenanthrenylethane, C,,H,:CH*CBr,, 
formed by the action of bromal under similar conditions, 1s a yellow 
powder which can be heated at 300° without change. 

By the action of benzaldehyde on phenanthrene in presence of alu- 
mirium chloride and carbon disulphide, there are produced phenyl- 
diphenanthrylmethane, CHPh(C,,Hy)., m. p. 165° (decomp.), which 
forms a dark yellow powder, and dibenzylidenemesotriphenanthrene, 
C,,H,(CHPh:C,,H,),, m. p. 195—197° (decomp.), obtained as a brown 
powder. E. G. 


Molecular Weights of the Hydroxybenzoic Acids. W. 
(EcusNER DE Coninck (Compt. rend., 1915, 160, 67—68. Compare 
A., 1914, i, 95)—The author has determined the molecular 
weights of salicylic acid by analysis of its pure calcium and ammonium 
salts, and of m- and p-hydroxybenzoic acids by analysis of their pure 
ammonium salts. The mean value for all the determinations is 
137986. W. G. 


Tautomerism of Phenylpyruvic Acid. J. Boucau.tr and 
(Mute.) R. Hemmerté (Compt. rend., 1915, 160, 100—102. Compare 
Bull. Soe. Chim., 1914, [iv], 15, 529)—The authors bring forward 
further experimental results in support of the view that phenyl- 
pyruvic acid exists in two tautomeric forms, the free acid being in the 
enolic form and the normal saltsin the ketonic form. 

A 10% solution of sodium phenylpyruvate does not give a precipitate 
immediately on the addition of hydrochloric acid, although the free 
acid is insoluble in water. A precipitation slowly occurs as the 
unstable ketonic form passes into the stable enolic form. 

On dissolving phenylpyruvic acid in an aqueous solution of potassium 
hydrogen carbonate, and then acidifying with acetic acid, a partial 
precipitation of the enolie form of the free acid occurs, but on leaving 
the mixture, this precipitate slowly dissolves, the enolic form of the 
acid passing to the soluble ketonic form. 
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A freshly prepared solution of phenylpyruvic acid (0°04 gram) in 
l cc. of 4% aqueous potassium hydrogen carbonate required 2°2 c.c. of 
a solution of potassium permanganate to colour it permanently, 
whereas 1 c.c. of the same solution after remaining twenty-four hours 
only required a few drops of the permanganate. 

A solution of sodium phenylpyruvate (0°34 gram) in 5 cc. of 
water to which were added in turn 5 c.c. of ether, 0°5 cc. of con- 
centrated hydrochloric acid, and 0°2 gram of semicarbazide hydro- 
chloride, gave an abundant precipitate of a semicarbazone, insoluble in 
water and very soluble in ether, whereas free phenyl] pyruvic acid under 
the same conditions gave no trace of semicarbazone. 

The authors show that small quantities of alkali can, like the acids 
and more rapidly than them, convert the ketonic form into the enolic 
form. 

Finally, as a proof of the existence of the enolic form they have 
obtained an acetate having the constitution CHPh:C(OAc)-CO,H, 
b. p. 168°, by boiling either the free acid or its sodium salt with acetic 
anhydride. W. G. 


3-Nitro-4-hydroxycinnamic Acid and its Methyl Ether. 
Treat B. Jonnson and Epwarp F. Konmann (J. Amer. Chem. Soc., 
1915, 37, 162—167).—During the course of an investigation of 
nitrated protein, specimens of 3-nitro-4-hydroxycinnamic acid and its 
methyl ether were required for purposes of identification, and the 
compounds were therefore prepared by Einhorn and Grabfield’s method 
(A., 1888, 477). 

Nitroanisaldehyde (3-nitro-4-methoxybenzaldehyde), m. p. 83°, can 
be readily obtained by Einhorn and Grabfield’s method (loc. cit.) if the 
temperature is kept below 0° ; at higher temperatures, however, a pro- 
duct results which has m. p. about 73°, and seems to be a mixture of 
mono- and di-nitroanisaldehyde. 3-Nitro-4-hydroxycinnamic acid has 
m. p. 223°, and its methyl ether, m. p. 247—248°; Einhorn and 
Grabfield have given the m. p.’s of these compounds as 198° and 140° 
respectively. 

Ethyl 3-nitro-4-hydroxycinnamate has m. p. 110—111°; the methyl 
ester, m. p. 142—144°, crystallises in rosettes of slender, yellow 
needles, 

When 3-nitro-4-hydroxycinnawic acid methyl ether is treated with 
a solution of bromine in ether, no reaction takes place (compare 
Einhorn and Grabfield, Joc. cit.), but on treatment with bromine dis- 
solved in glacial acetic acid, it readily yields 3-nitro-4-methoxyphenyl- 
a8-dibromopropionic acid. E. 


Valency of Nitrogen in Ammonium Salts. Witiiam A. 
Noyes and Ratpen S. Porrer (J. Amer. Chem. Soc., 1915, 37, 
189—203).—An account is given of the preparation of certain amino- 
derivatives of camphoric acid. A study of the specifie rotation of 
these substances has indicated that amino-acids, which can form cyclic 
salts containing quinquevalent nitrogen and a ring of six atoms, form 


salts of the general formula ~ in aqueous solutions. 
3 
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Amino-acids, which would give a ring of seven atoms in forming 
a cyclic salt, seem to exist in solution as compounds of the form 
NH,°R-CO,H. These relations afford evidence that nitrogen is 
quinquevalent in ammonium salts, and that the hydrogen of the 
acid combines with the nitrogen instead of remaining united to the 
acid radicle, as has been supposed by Werner. 

Amino-camphonanic acid has [a]? —29°2°, and its anhydride 
[a]> -—60°5°. On hydrolysing the anhydride with 20% hydrochloric 
acid, aminocamphonanic acid hydrochloride is produced, which has 


[a}i+24:9°. The acetyl derivative of the anhydride, OH<y has 


b. p. 260—262°, and [a], + 72°7° ; the nitroso-derivative has [a]}f + 153°. 

a-Amino-campholic acid decomposes at 300—320° without melting, 
and has [al + 67°0°; its hydrochloride has m. p. 248—250° and 
[ajh +44°7°. a-Camphidone has m. p. 230—231° and [a]? — 33-9°; its 
nitroso-derivative, CH < oy NNO, has m. p. 125—126° and 
[a}g —59-0°. 

Aminodihydrocampholytic acid has [a]> +54-7°, and its hydrochloride 
[a] +41°3°. The nitroso-derivative of amino-campholytic anhydride 
has [a]? - 83°3°. 

Cyancdihydrocampholytic acid has [a]f +25°3°. 8-Aminocampholic 
acid has [a]? +16°4°, and its hydrochloride m. p. 218—220° and 
[aly +41°3°. B-Campbidone has m. p. 234—235° and [a]* + 63°29; its 


nitroso-derivative, CH <n >N-NO, has m. p. 164—165° and 
[a}p + 103°. E. G. 


Bismuth Salts of Halogenated Derivatives of Gallic Acid. 
P. Lami (Boll. Chim. Farm., 1914, 54, 2—5).—Basic bismuth dichloro- 
gallate, C,Cl,(OH),*CO,*Bi(OH),, prepared from dichlorogallic acid, 
m. p. 155°, is almost lemon-yellow and of no therapeutic value. 
Basic bismuth dibromogallate, C,H,O,Br,Bi, prepared from dibromo- 
gallic acid, m. p. about 150°, is olive-green, and basic bismuth di-iodo- 
gallate, C,H,O,1,Bi, dark yellow. These two salts are soluble in 
concentrated sulphuric acid, with formation of a red and then a black 
coloration and evolution of vapours of the halogen. Both are useful 
in dermatology and act as local astringents. =. MF. 


Additive Compounds of Aldehydes and Ketones with 
Organic Acids. James KENDALL and WILLIs A. Gippons (J. Amer. 
Chem. Soc., 1915, 3'7, 149—162).—In earlier papers (A., 1914, i, 858, 
1069) it has been shown that dimethy]pyrone yields additive compounds 
with organic acids which vary in stability according to the strength of 
the acid used. 

A study bas row been made of the f. p. curves of trichloroacetic 
acid with various aldehydes and ketones. Of the aldehydes, salicyl- 
aldehyde, m-hydroxy benzaldehyde, o-, m-, and p-nitrobenzaldehydes, and 
nitropiperonaldehyde did not yield additive compounds. Benzaldehyde 
furnished the compound, C;H,*CHO,CC),-CO,H, m. p. 8°4° ; p-hydroxy- 
benzaldehyde, the compound, OH-C,H,-CHO,CCI,*CO,H, m. p. 67°8° ; 
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avisaldehyde, the compound, OMe-C,H,*CHO,CCI,°CO,H, m. p. 30°9° ; 
vanillin, the compounds, OMe’C,H,(OH)-CHO,2CCI,°CO,H, m. p. 14°3°, 
OMe-C,H,(OH)-CHO,CCI,-CO,H, m. p. 23°, and 

20Me- C, H (OH): CHO, CCl, ‘CO,H, 

m. p. 45°; and piperonaldehyde, the compounds, ron H gO3,2CCl,°CO,H, 
m. p. 37°4°, and C,H,O,,CCI,-CO,H, m. p. 35°. Of the ketones, 
additive compounds could not be isolated in the case of benzophenone, 
phenyl anisy! ketone, benzil, and benzoquinone, but acetophenone 
yielded the compound, C,H, “CO Me,CCl,°CO,H, m. p. 26°, and distyryl 
ketone, the compounds, C, Hh ,0,2CCl, ‘CO, H, m. p. 86°5°, and 

C,,H,,0, CCl, -CO, H, 
m.p. 117°. A few of these aldehydes and ketones were also investi- 
gated with chloroacetic and benzoic acids, but in no case was there any 
indication of the formation of additive compounds. 
The results of this work confirm the view expressed in the earlier 
papers that the reaction is ionic and that the compounds formed are 
oxonium salts. K. G. 


Anhydrohydroxylamines of Unsaturated Ketones. L. 
Francesconi and G. Sanna (Gazzetta, 1915, 45, i, 35—41).—The 
authors find that the tendency to form auhydro-bases similar to that ob- 
tained by Semmler (A., 1904, i, 437, 602) from pulegonehydroxylamine 
is exhibited generally by unsaturated, cyclic, af8-ketones having the 
double linking outside the nucleus and by unsaturated af-ketones 
of the aliphatic series. These anhydro-bases may be obtained by 
Harries and Jablonski’s method (A., 1898, i, 400), but the compound 
described by these authors as an isooxazole derivative is more probably 
an imino-base. 

The action of dry hydrogen chloride on pulegonehydroxylamine in 
ethereal solution gives a small yield of the base prepared by Semmler 
(loc. cit.), but prolongation of the action results in the formation of 
an oxime, which separates in tufts of prismatic crystals, m. p. 141°, 


and appears to be the normal oxime of pulegone, ¢ >:0Mey 
Nou 
ue, 


Anhydrocamphoronehydroxylamine, ages coo SH prepared 
by passing dry hydrogen chloride into an ethereal ... of camphor- 
onehydroxylamine (compare Harries and Maftus, A., 1899, i, 629), is 
obtained as an optically active, slightly basic oil, mn) 1°468 ; it forms a 
picrate which crystallises with difficulty and exhibits many of the 
reactions of alkaloids. T. H. P. 


Derivatives of 1:2:3:5-Tetrahydroxybenzene. G. BarcEt- 
LINI (Gazzetta, 1915, 45, i, 85—93).—The action of propiony] chloride, 
in presence of sublimed aluminium chloride, on 1: 2:3: 5-tetra- 
methoxybenzene (compare Bargeljlini and Bini, A., 1911, i, 211) 
dissolved in carbon disulphide yields: (1) 2:3:4:6-Zetrahydroxy- 
propiophenone trimethyl ether, OH*C,H(OMe),*COEt, which forms 
straw-yellow, prismatic crystals, m. p. 124—126°, and with ferric 
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chloride in alcoholic solution gives a yellowish-brown coloration and 
with concentrated sulphuric acid a yellow solution becoming deep 
violet when heated. Its acetyl derivative, C,,H,,O,, forms white 
needJes, m. p. 73—74°. (2) 2:3:4:6-Tetramethoxypropicphenone, 
C,H(OMe),*COEt, which may also be obtained by the action of methyl 
sulphate on the preceding compound ; it forms white crystals, m. p. 
55 —56°, and dissolves in concentrated sulphuric acid, giving a yellow 
coloration which turns deep violet on heating. 

Under similar conditions, the action of benzoyl chloride on | : 2:3: 5- 
tetramethoxybenzene yields: (1) 2:3: 4 : 6-Tetrahydroxybenzophenone 
trimethyl ether, OH*C,H(OMe),*COPh, which forms white crystals, 
m. p. 87—89°, and gives an intense reddish-brown coloration with 
ferric chloride in alcoholic solution ; with concentrated sulphuric acid 
it gives first a bright red coloration and then a yellow solution, which 
changes to green and afterwards to deep violet when heated. Its 
acetyl derivative, C,,H,,O,, forms white needles, m. p. 130—132°. 
(2) 2:3:4 : 6-Tetramethoxybenzophenone, C,H(OMe),*COPb, which 
forms white crystals, m. p. 125—126°; with concentrated sulphuric 
acid it behaves similarly to the preceding compound. z. i. P. 


Blue Hydrocarbon Occurring in Some USssential Oils. 
Aurrep E. SHernpat (J. Amer. Chem. Soc., 1915, 37, 167—171).— 
Several essential oils yield blue fractions, boiling between 275° and 


- 300°, and it has usually been supposed that their colour is due to the 


presence of a blue compound, consisting of an oxygenated substance 
related to the sesquiterpene alcohols. 

The compound has now been isolated by shaking a very blue 
fraction with 63% sulphuric acid, in which it is soluble. ‘The acid 
liquid was diluted and extracted with light petroleum. The blue 
solution in light petroleum was then shaken with 85% phosphoric 
acid, and the dark red acid solution thus obtained was diluted and 
extracted with ether. On evaporating the ethereal solution, a residue 
was obtained, consisting of an intensely blue, slightly viscid liquid, 
with a faint, thymol-like odour. This substance is a hydrocarbon, 
C,,H,,, which has D,, 0-9738, and boils at 185—195°/25 mm., or at 
295—300° under ordinary pressure, leaving a brown, tarry residue ; 
when exposed to light and air, it is gradually converted into a brown 
resin, The author proposes to term the substance azulene, a name 
originally assigned by Piesse to a blue fraction obtained from oil of 
wormwood. Solutions of the compound in mineral acids are strongly 
fluorescent. By the action of acetic anhydride and sulphuric acid, the 
hydrocarbon is converted into a sulphonic acid, which yields a crystal- 
line sodiwm salt. The aqueous solution of the sodium salt is violet, 
but becomes pale green when acidified; it yields precipitates with 
solutions of calcium or barium salts, and is decolorised by bromine 
water. E. G. 


Turpentine and Turpentine Oil of Aleppo Pine. D. E. 
TsakaLotos (J. Pharm. Chim., 1915, [vii], 11, 70—72).—A sample 
of turpentine (resinous exudation) collected from Aleppo pines (Pinus 
halepensis) growing in Attica, Greece, yielded the following percentage 
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results on analysis: turpentine oil 21°4, dry residue 70:8, solid 
impurities 4:5, water and loss 3°3 (compare A., 1909, i, 818). The 
turpentine oil consisted almost entirely of d-pinene. W. P.S. 


Oils of the Conifere. IV. The Leaf and Twig Oils of 
Digger Pine, Lodgepole Pine, and Red Fir. A. W. ScHorcer 
(J. Ind, Eng. Chem., 1915, 7, 24—26. Compare A., 1914, i, 1203).— 
The physical and chemical constants of the leaf and twig oils of the 
digger pine (Pinus sabiniana), the lodgepole pine (Pinus contorta), and 
the red fir (Abies magnifica) were found to be as follows: Digger pine, 
yield, 0°078 to 0°102%; D® 0°8517 to 0°8566 ; n> 1°4670 to 1:4708 ; 
a?) — 20°93° to —38°36°; acid number 1°47 to 2°05; ester number, 
6°77 to 11°98. Lodgepole pine, yield, 0°234% ; D!® 0°8690; ni? 1-4381 ; 
ay — 17°84°; acid number, 0°90; ester number, 6°02. Red fir, yield, 
0°154%; D% 08665; mi? 14861; ap-—16°70°; acid number, 0°75; 
ester number, 9°93. The percentage composition of the oils was: 


Digger Lodgepole 


Furfuraldehyde 
n-Heptane 

l-a-Pinene 

7-Camphene 

1-B-Pinene 
l-Phellandrene 
Dipentene 

7-Limonene 

Borny] ester (as acetate) 
Free alcohol (/-borneol) 
Methylchavicol 

**Green oil” 

Cadinene 
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Tormentole, the Extractive Principle of Potentilla 
Tormentilla. A. Goris and Ca. Viscuniac (Compt. rend., 1915, 
160, 77—80).—Tormentole can be extracted from the fresh or dried 
roots of Potentilla Tormentilla, by powdering the roots, moisten- 
ing them with basic lead acetate solution, and extracting the mass 
three times with boiling acetone and filtering. The extract is cooled 
and the lead compounds and a yellow oil allowed to separate. 
The clear acetone solution is decanted, and excess of water added. The 
precipitate is collected, dissolved in cold alcohol, and the solution 
purified with basic lead acetate, the excess of lead being removed by 
sulphuric acid (10%). The liquid is finally distilled under reduced 
pressure until crystallisation occurs, the crystalline product being 
recrystallised from dilute alcohol. Tormentole so obtained crystallises 
in slender needles, m. p. 227—228°, to which provisionally the formula 
C,,H,,0,),5H,0 is assigned. It is a neutral, saturated substince, 
containing an hydroxyl group, and being also an ester. It loses its 
5H,O at 100° or on drying over sulphuric acid in a vacuum, the 
anhydrous product obtained in the first case being yellow in colour and 
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non-crystallisable. The rotatory power of the hydrated substance 
varies with the solvent, being in alcohol, Lolo + 10°78° and in acetic 
acid, [a], + 20°77°, these being calculated for the anhydrous product. 


The anhydrous product obtained at 100° has [a], +32°13° in alcohol 
and +33:03° in acetic acid. On saponification with alcoholic potassium 
hydroxide, tormentole yielded an alcohol, m. p. 310° and an acid, m. p. 
280°, neither of which has, as yet, been characterised. Tormentole is 
esterified on heating with acid anhydrides, but in every case a mixture 
of products, which could not be separated, was obtained. W. G. 


Chlorophyll. Ricnarp WitustArrer (J. Amer. Chem. Soc., 1915, 
37, 323—345).—A review of the work hitherto carried out on 
chlorophyll. The methods employed in the investigations are described, 
an account is given of the isolation of chlorophy}l and its separation 


into its components, and the constitution of the substance is discussed. 
E. G. 


Coumarins. G. Barceiiiti and Lypia Monti (Gazzita, 1915, 
45, i, 90—98. Compare A., 1911, i, 855).—Various coumarin 
derivatives have been subjected to the action of potassium persulphate 
in alkaline solution, with a view to determining their constitutions, 

With coumarin itself, this treatment yields only 5-hydroxy- 
coumarin. With 4-methoxycoumarin (umbelliferone methyl ether), 
5-hydroxy-1-methoxycoumarin, identical with the monomethyl ether, 
m. p. 184°, formed on partial methylation of wsculetin, is obtained. 
Scopoletin, m. p. 204°, which is also an exsculetin monomethyl! ether, 
must consequently be 4-hydroxy-5-methoxycoumarin, as, indeed, 
was demonstrated by Moore (T., 1911, 99, 1043). oe A 


Constitution and Synthesis of Scutellarein. G. BarGELLini 
(Gazzetia, 1915, 45, i, 69—79).—2:3:4:6-T7etramethoxybenzoyl-4- 
methoxyacetophenone, C,H(OMe),*CO-CH,°CO-C,H,-OMe, prepared by 
the condensation of 2:3:4:6-tetramethoxyacetophenone (compare 
Bargellini and Bini, A., 1911, i, 211) with methyl anisate in presence 
of sodium, forms yellowish crystals, m. p. 104—106°, and, in alcoholic 
solution, gives a garnet-red coloration with ferric chloride. When 
heated with hydriodic acid this compound undergoes demethylation and 
then loses the elements of water with formation, as sole product, of a 
compound which must be either 5:7:8:4- or 5:6:7: 4'-tetra- 
hydroxyflavone. As this compound is identical with natural 
scutellarein, these results confirm the constitution of the latter 
deduced by Goldschmiedt and Zerner (A., 1910, i, 576). An attempt 
is now being made to decide between the two alternative structures. 

T. OP. 


Pentahydroxyflavone. G. Barcetint and Lypia Monti 
(Gazzetta, 1915, 45, i, 64—69).— With the object of devjsing a general 
method for the conversion of flavones into flavonones and thence into 
flavanols, the authors have attempted to apply the results of their 
investigations on the transformation of pheny] styryl ketones into 
pheny! phenylethy] ketones (compare this vol., i, 19). 
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3 :4:5-Trimethoxybenzoyl-2 : 4 : 6-trimethoxyacetophenone, 
C,H,(OMe),-CO-CH,°CO-C,H,(OMe),, 

prepared by the condensation of 2: 4: 6- -trimethoxyacetophenone with 
the trimethyl ether of methyl gallate in presence of sodium, forms white 
crystals, m. p. 136—138°, and gives a red coloration with ferric chloride 
in alcoholic solution, whilst with concentrated sulphuric acid it gives, 
first a red coloration, and then a yellow solution. When the methyl 
groups of this compound are removed by treatment with boiling 
hydriodic acid, the enolic modification of the resulting hexahydroxy- 
OH benzoylacetophenone loses the elements 
ro PF oa of water, yielding, 5: 7:3’: 4’: 5’-penta- 
OH par DOH hydroxyflavons (annexed formula), which 
Nunes forms a yellow, crystalline powder, 
blackening and gradually decomposing 
at above 270°; with ferric chloride it 
forms a greenish brown-yellow coloration and it dissolves in sodium 
hydroxide solution giving an orange-red, and in concentrated sulphuric 
acid giving a yellow, coloration. The corresponding penta-acetyl- 
derivative, C,,H,,O,., forms white needles, m, p. 216—218°. Attempts 
to prepare a ‘methy] ether of the pentahydroxyflavone resulted in the 
formation of a small proportion of a product, m. p. 112—118°, which 

is probably the 5: 3’: 4’ : 5’-tetramethyl derivative. 

Hydrogenation of the double linking of 5:7:3':4':5'-penta- 
hydroxyflavone or its penta-acetyl derivative could not be effected in 
the conditions successfully employed with the phenyl styryl ketones, 
namely, under slight pressure and in presence of palladium black. 
Attempts to hydrogenate 6:7-dimethoxyflavone, its diacetyl 
derivative, and its dimethyl ether (compare Reigrodski and Tambor, 
A., 1910, i, 578) were also unsuccessful. T. H. P. 


_ Sempervirine, a Third Alkaloid from Gelsemium. A. E. 
Stevenson and L. E. Sayre (Pharm. J., 1915, 94. 159; from J. 
Amer. Pharm. Assoc., 1915, 60).—A substance, described as a third 
alkaloid, has been isolated from gelsemium by extracting a large 
quantity of the latter with alcohol, evaporating the alcoholic solution 
to a syrup, and shaking this with chloroform ; the chloroform solution 
was then evaporated to a small volume, which was shaken with 
dilute hydrochloric acid and the acid solution then shaken with 
benzene to remove gelsemic acid. The acid solution was next shaken 
with chloroform, the chloroform solution evaporated, the residue 
extracted with water, the aqueous solution evaporated to dryness, the 
residue dissolved in alcohol, mixed with sand, again evaporated to 
dryness, and the powder extracted first with acetone and then with 
alcohol. On evaporating this alcoholic solution, the hydrochloride 
of the alkaloid separated in the form of crystals. The salts of the 
alkaloid are very insoluble in dilute acids ; the addition of nitric acid 
to an aqueous solution of the hydrochloride precipitates the salt so 
completely that the supernatant liquid yields only a faint opalescence 
with Mayer’s reagent. The nitrate is sparingly soluble in alcohol and 
crystallises from it in the form of yellow needles, m. p. about 280° 
(decomp.) ; the alkaloid itself, prepared from the recrystallised nitrate 
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occurs as pale yellow crystals, The hydrochloride is readily soluble 
in alcohol. Gelsemium contains only very small quantities of this 
alkaloid, for which the name sempervirene is suggested. W. P.S. 


Struxine, a New Alkaloid in Nux Vomica. H. H. Scuarrer 
(Pharm. J., 1915, 94, 241; from J. Amer. Pharm. Assoc., 1914, 
1, 677).—Strumine, C,,H,,0,N,, colourless crystals, decomposing 
about 250°, has been obtained in about 0°1% yield from a few 
samples of beans from Cochin-China, which were insect-eaten and 
partly decomposed by prolonged exposure on wet fields. It is pre- 
cipitated when the acid solution of the crude alkaloidal sulphates of 
nux vomica is just neutralised or is still faintly acid, whilst strychnine 
and brucine still remain in the solution as sulphates. The new 
alkaloid is regarded as a product of the decomposition, hy fermentation 
or oxidation, of strychnine or brucine. It responds to the usual 
alkaloidal tests, is only very slightly bitter, and forms normal and acid 
salts ; the sulphate, hydrogen sulphate, hydrochloride, hydrobromide, and 
hydrogen tartrate have been prepared. C. 8. 


Action of Pyridine on Certain Organic Sulphur and Selenium 
Compounds. II. M. Rarro and G. Rosst (Gazzetta, 1915, 45, i, 
28—34. Compare A., 1914, i, 572).—The action of pyridine on 
further sulphur compounds and on various selenium compounds has 
been investigated. 

When a pyridine solution of thiophenol is boiled, the principal 
reaction consists in the formation of phenyl disulphide, evolution of 
hydrogen sulphide indicating that secondary reactions also occur. 

When a pyridine solution of thiobenzanilide is boiled until libera- 
tion of hydrogen sulphide ceases, the compound, m. p. 202°, to which 
Jamieson ascribed the structure NPh:CPh-NPh’CSPh (A., 1904, 
i, 396) is obtained. The authors consider it more probable that this 
compound has the constitution NPh:CPh-S:CPh:NPh. 

Similarly, phenylallylthiocarbamide yields hydrogen sulphide, allyl- 
thiccarbimide and V-phenylpropylene-y-thiocarbamide, 


Under similar conditions, diphenylseleniocarbamide decomposes 
principally into hydrogen selenide and carbodiphenylimide, the latter 
being converted by the water of the moist pyridine into carbanilide ; 
the other products formed are aniline and triphenylguanidine, this 
probably resulting from the interaction of aniline and carbodiphenyl- 
imide. 3. Me Be 


Syntheses in the Diphenylmethane Series. Lamsert THoRP 
and E. A. Witpman (J. Amer. Chem. Soc., 1915, 37, 372—377).— 
This investigation was undertaken in the hope of effecting the 
synthesis of fluorene by the action of metals on 2 : 2’-dibromodiphenyl- 
methane. 

.3:3'-Diacetylaminodiphenylmethane, m. p. 193°, forms colourless 
leaflets. When a solution of this substance in glacial acetic acid is 
treated with bromine, 6 : 6’-dibromo-3 : 3'-diacetylaminodiphenylmethane, 
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m. p. 284°, is produced which crystallises in small, colourless plates, 
and on hydrolysis with hydrochloric acid is converted into 6 : 6’-dibromo- 
3 : 3'-diaminodiphenylmethane, m. p. 114°. The latter compound is 
somewhat unstable and becomes brown on exposure to the air; its 
hydrochloride and sulphate were prepared. 

2 : 2'-Dibromodiphenylmethane was obtained by the diazotisation of 
6 : 6'-dibromo-3 : 3’-diaminodiphenylmethane as a colourless liquid with 
b. p. 234—235°/40 mm., n> 1°6300, and D? 16197. Attempts to 
induce this substance to undergo condensation with ring formation 
were not successful. Although it was treated with sodium in ether 
and in boiling xylene, and subjected to the action of copper bronze at 
260° and of magnesium at the same temperature, it was in all cases 
recovered unchanged, 

On heating a solution of 2:2’-dibromodiphenylmethane in glacial 
acetic acid with chromic acid, 2: 2’-dibromobenzophenone, m. p. 86°, is 
produced which forms hexagonal plates; attempts were made to 
prepare its oxime and semicarbazone, but without success. E. G. 


Antipyrine Methylarsirate. L. Barrue (Pharm. J., 1915, 95, 
99; from Bull. Soc. Pharm. Bordeaux, 1914, 348).—Antipyrine 
methylarsinate, AsOMe(OH),,2C,,H,,ON,,4H,0, is obtained by boiling 
together 1 mol. of methylarsinic acid and 2 mols. of antipyrine in 
alcoholic solution, filtering, and leaving the solution to crystallise 
over sulphuric acid. The substance is soluble in alcohol and in water ; 
at 20°, 100 parts of water dissolve 28-5 grams. It is not optically 
active. Its aqueous soluticn yields a white precipitate with sodium 
or potassium hydroxide, but not with ammonia, a red coloration 
with nitric acid, a fluorescence with copper sulphate, a greenish-blue 
coloration with nitrous acid, and a blood-red coloration with ferric 
chloride ; alkaloidal reagents yield precipitates, and an odour like that 
of bitter almonds is produced when the substance is treated with 
sodium hypochlorite. Mercurous witrate, added to the aqueous 
solution, gives a blackish precipitate, and not yellow as with antipyrine. 

W. P.S. 


Antipyrine Cacodylate. L. Bartrne (Pharm. J., 1915, 94, 99; 
from Bull. Soc. Pharm. Bordeaux, 1914, 353). —Antipyrine cacodylate, 
AsOMe,"OH,C,,H,,ON,,2H,O, m. p. below 100°, is prepared by 
adding 1 mol. of antipyrine dissolved in dilute alcohol to a concen- 
trated alcoholic solution of 1 mol. of cacodylic acid, boiling the 
mixture, and leaving it to crystallise over sulphuric acid. The 
substance is soluble (24°5%) in water and in alcohol. Its aqueous 
solution yields a white precipitate when treated with potassium or 
sodium hydroxide, but not with ammonia; copper sulphate solution 
produces a slight fluorescence, but no precipitate. Nitrous acid 
(sodium nitrite and acetic acid) gives a blue coloration, ferric chloride 
a blood-red colour, whilst the usual alkaloidal reagents all give 
precipitates. An odour like that of bitter almonds is produced when. 
an aqueous solution of antipyrine cacodylate is treated with sodium: : 
hypochlorite. — OW. PLS 
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Hydantoins. XXIX. Geometrical Isomerism in the 
Hydantoin Series. Treat B. Jounson and Sipney E. Hap.iey 
(J. Amer, Chem. Soc. 1915, 37, 171—177).—An account is given of 
the first case of geometrical isomerism observed in the hydantoin 
series, 

When 2-thio-1 :3-diphenylhydantoin is prepared by heating ethyl 
phenylaminoacetate with phenylthiocarbimide (Wheeler and Braut- 
lecht, A., 1911, i, 501), a secondary product is obtained, m. p. 212°. 
Byithe condensation of benzaldehyde with 2-thio-1 : 3-diphenylhydantoin, 
the 4-benzylidene derivative, m. p. 197°, is produced, together with 
two other compounds, one of which appears to be a stereoisomeric 
modification of the hydantoin (m. p. 197°) whilst the other seems to be 
identical with the secondary product of the reaction between ethyl 
phenylaminoacetate and phenylthiocarbimide. On reducing 2-thio- 
1 : 3-dipheny]l-4-benzylidenehydantoin with hydriodic acid, 2-thio-1 : 3- 
diphenyl-4-benzylhydantoin (Johnson and Shepard, A., 1914, i, 1091) 
is produced. 

When 2-thio-1 : 3-dipheny|l-4-benzylidenehydantoin is digested with 
chloroacetic acid, it yields two stereoisomeric forms of 1 : 3-diphenyl-4- 
benzylidenehydantoin, i le The trans-modification, 
m. p. 192°, erystallises in pale yellow, tetrahedral prisms, an1 the cis- 
form, m. p. 152°, forms rosettes of prisms. These two compounds can 
also be obtained by the condensation of | : 3-diphenylhydantoin with 
benzaldehyde. On reduction with hydriodic acid, both forms are con- 


verted into 1 : 3-diphenyl-4-benzylhydantoin (Johnson and Shepard, Joc. 


Hydantoins. XXX. Stereoisomeric Modifications of 
Benzylidenehydantoin. Treat B. Jounson and Joseru 8. Bates 
(J. Amer. Chem. Soc., 1915, 37, 383—385).—Johoson and Hadley 
(preceding abstract) have shown that the condensation products of 
disubstituted hydantoins with aldehydes are capable of existing in 
isomeric modifications, It has now been found that benzylidene- 
hydantoin, N Ho. e-cHPn’ occurs in two modifications. 

The ordinary form of benzylidenehydantoin, m. p. 220° (Ruhemann 
and Stapleton, T., 1900, 77, 246), is the cis-modification. From the 
alcoholic mother liquor from which the substance had separated, a 
small quantity of the ¢rans-modification, m. p. 246°, has been isolated, 
which crystallises in aggregates of distorted prisms; the yield is less 
than 1% of the theoretical. E. G. 


Pyrimidines. LXXIII. Alkylation of 2-Thiolpyrimidines. 
Treat B. Jonnson and Howarp W. Haaaarp (J. Amer. Chem. Soc., 
1915, 37, 177—183).—The earlier papers on the alkylation of 2-thiol- 
6-pyrimidones have dealt with the results obtained with compounds in 
which the thiol group contained a saturated alkyl radicle and, with 
ene exception, all such thiol groups have been found to favour 
substitution in the 1l- and 3-positions of the pyrimidine ring. A 
study has now been made of the alkylation of 2-allylthiol-4-methyl- 
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dihydro-6-pyrimidone and, in this case, no substitution in the 3- 
position has been observed. 
2-Allylthiol-4- methyldihydro-6-pyrimidone, 
na<e’ CH,°CH:CH,): )-N>CMe, 


m. p. 131°, prepared we a action of allyl bromide on the sodium 
salt of 2-thio-4-methyluracil, forms colourless needles. When 
treated with methyl iodide and sodium ethoxide, it yields 2-allyl- 
thiol-1 : 4-dimethyldihydro-6-pyrimidone, 

NMe<p'CHsCH-CH,) 1>CMe, 


m. p. 43°, which crystallises in hexagonal tables, and is hydrolysed by 
hydrochloric acid with formation of 1 : 4-dimethyluracil. 
6-Allyloay-2-allylthiol-4-methylpyrimidine, 
C(S-CH,°CH:CH,)—N 
NO. ‘CH, -CH:CH.)-cH7 OMe, 

was obtained as an oil by the ‘action of allyl bromide on the sodium 
salt of 2-allylthiol-4-methyldihydro-6-pyrimidone ; on hydrolysis, it 
furnished 4-methyluracil. 

When a solution of 2-allylthiol-4-methyldihydro-6-pyrimidone in 
glacial acetic acid is treated with bromine, it is converted into 5-bromo- 
*2-By-dibromopropylthiol-4-methyldihydre-6-pyrimidone, 

Si ee ee Br): XN>oMe, 


m. p. 160—165° (decomp.), which caniioac’ in rosettes of needles. 

By the action of ethyl bromide on the sodium salt of 2-allylthiol- 
4-methyldihydro-6-pyrimidone, a mixture of 2-allylthiol-4-methy]l- 
l-ethyldihydro-6-pyrimidone and 6-ethoxy-2-allylthiol-4-methy]l- 
pyrimidine was obtained which could not be separated ; on hydrolysis 
the product yielded a mixture of 4-methyluracil and 4-methyl-1- 
ethyluracil. 

Benzyl chloride reacted with the sodium salt of 2-allylthiol-4- 
methyldihydro-6-pyrimidone with formation of a mixture of 6-benzyl- 
oxy-2-allylthiol-4-methylpyrimidine and 2-allylthiol-1-benzyl-4-methyl- 
dihydro-6-pyrimidone which on hydrolysis furnished 4-methyluracil 
and 1-benzyl-4-methyluracil. 

When the sodium salt of 2-methylthiol-4-methyldihydro-6-pyrimid- 
one is treated with allyl bromide, b a yloxy-2-methylthiol-4-methyl- 
pyrimidine, No-cHl, CH:CH,) CH CMe, b. p. 160—164°/17 mm., 
is obtained as a yellow oil; on hydrolysis it is converted into 


4-methyluracil. E. G. 


Pyrimidines. LXXIV. Synthesis of 4-Phenylcytosine. 
Treat B. Jonnson and E. Heaton Hemtneway (J. Amer. Chem. Soc., 
1915, 37, 378—383).—Johnson and Hill (A., 1914, i, 879) have 
shown that 4-phenylisocytosine exists in four isomeric moditications. 
With a view to elucidating the nature of this isomerism, a study has 
now been made of 4-phenylceytosine, and it has been found that this , 
compound exists in two distinct forms. 

2-Thio-4-phenyluracil can be readily obtained in a yield of about « 
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73°3% of the theoretical by heating an alcoholic solution of thio- 
carbamide with ethyl benzoylacetate in presence of sodium ethoxide ; 
when digested with chloroacetic acid, it is converted quantitatively 
into 4-phenyluracil (Wheeler and Merriam, A., 1903, i, 525). 

2-Ethylthiol-4-phenyldihydro-6-pyrimidone, 

(SEt):N~ 
NH<6o—cH> CP 
m. p. 226°, obtained in 78% yield by the action of ethyl bromide on 
the sodium salt of 2-thio-4-phenyluracil, crystallises in needles ; it is 
converted by phosphoryl chloride into 6-chloro-2-ethylthiol-4-phenyl- 
pyrimidine, N sickens N>oph, b. p. 232°/26°5 mm., which gives a 
quantitative yield of 4-phenyluracil on hydrolysis with hydrochloric 
acid. When this chloropyrimidine is heated with alcoholic ammonia 
at 130—135°, 6-amino-2-ethylthiol-4-phenylpyrimidine, 
C(SEt)—-N 
NONE. OH CP, 

m. p- 120°, is produced, which erystallises i in thin plates. On hydro- 
lysing this compound with hydrobromic acid, it is converted into 
4-phenylcytosine, N << NH oH? OPh, H,O; 
hydrochloride both expetaltios in long needles with 1H,O; the former 
does not melt below 300° and the latter has m. p. 274° (decomp. ); the 
nitrate crystallises in either needles or prisms and decomposes above 
245°. 4-Phenylcytosine, when first prepared, crystallises in rosettes 
of needles, but when recrystallised from boiling absolute alcohol, 
it is obtained in the form of rhombohedral prisms. On crystallisation 
from 95% alcohol, a mixture of both needles and prisms is obtained. 
Neither modification gives a definite melting or decomposition point. 


KE. G. 


; the hydrobromide and 


5-Keto-1-phenyl-4 : 5-dihydrotriazole-3-sulphinic Acid and 
5. Keto-1-phenyl-4 : 5-dihydrotriazole-3-methylsulphone. E. W. 
Esstincer and 8. F, Acres (J. Amer. Chem, Soc., 1915, 3'7, 183—189). 
—Earlier work has shown that 1-pheny]-3-thiourazole yields only one 
mono-alkyl derivative on alkylation by various methods (A., 1903, i, 
867) whereas 1-phenylurazole yields a mixture of the 2-N- and 3-0- 
derivatives. These facts can be explained on the assumption that 
urazole salts exist in two tautomeric forms (A., 1908, i, 919; 1910, i, 
520). When the alkyl derivatives of 3-thio-1-phenylurazole are heated 
with acids at 125° under pressure, an alkylmercaptan is produced, 
indicating that the alkyl group is attached to the sulphur atom. 

Experiments have now been carried out which show that on oxida- 
tion 1-pheny]-3-thiourazole yields very soluble sulphinic and sulphonic 
acids whilst its alkyl derivatives furnish insoluble sulphone-like sub- 
stances. The conclusion is therefore drawn that these alkyl derivatives 
have an alkyl group attached to the sulphur atom and not to the 
. nitrogen atom, and that 3-thio-1-phenylurazole is alkylated in the 


NPh—-N N 
bounH>C'SH: and 


* tautomeric thio-enol forms, 
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5- Keto-1-phenyl-4 : 5-dihydrotriazole-3-sulphinic acid, 
NPh-N 
bon HC’ SO,H, 

m. p. 174—178°, obtained by oxidising the sodium salt of 1-phenyl-3- 
thiourazole with alkaline solution of potassium permanganate or with 
30% hydrogen meses moe a disilver salt, 
NPh—— 
| 
G(OAg): eo SO, Ag,H,0. 
5-Keto-1-phenyl-4 : 5-dihydrotriazole-3-methylsul phone, 


m. p. 206—207°, formed by the a of 3-thio-1-phenylmethyl- 


NPh— 
1 : 
urazole, furnishes a silver salt, by OAg): NO SO,Me. On treating 


the sodium salt of the sulphone with methyl iodide, it yields about 
40% of 5-keto-1-phenyl-4-methyl-4 : 5-dihydrotriazole-3-methy/sulphone, 


NPh---N - : 
c O-NMe>© SO,Me, m. p. 94—95°, together with 60% of 5-methoxy- 


1-pheny]-4 : 5-dihydrotriazole-3-methylsul phone. 

. 5-Keto-1 - phenyl - 4: 5 -dihydrotriazole -3-ethylsulphone has m. p. 
199°5—200° and yields a stable silver salt. By the action of ethyl 
iodide on the sodium salt of this sulphone, 5-keto-l-phenyl-4-ethyl-4 : 5- 
dihydrotriazole-3-ethylsulphone, m. p. 74—75°, is obtained ; the ratio of 


this ketonic substance to the evolic compound formed simultaneously 
was 40 : 60. E. G. 


Precipitation of Serum-Albumin and Gelatin by Alkaloidal 
Reagents. Paut J. Hanzuik (J. Biol. Chem., 1915, 20, 13—24).— 
For the alkaloidal reagents, a certain amount of free acid is necessary 
for the formation of complex insoluble compounds. For dialysed 
horse-serum and gelatin, the mechanism of precipitation by tannin is 
different. It behaves like certain alcohols (phenol, resorcinol, etc.), 
since the maximum of precipitation occurs at the iso-electric point. 
The precipitation in the case of serum is not influenced by wide 
differences of concentration nor by the addition of such neutral salts 
as chloride and thiocyanate. W. D. #H. 


Simpler Nucleotides from Yeast-Nucleic Acid. WALTER 
Jones and A. E. Ricnarps (J. Biol. Chem., 1915, 20, 25—35).— 
Levene and Jacobs showed that yeast-nucleic acid, a tetranucleotide, 
can be split into its four component mononucleotides by boiling with 
mineral acids ; the two which contain pyrimidine bases are not further 
broken up. In a mixed nucleotide, the separation of purine and 
pyrimidine bases is no longer necessary, but an estimation of the 
liberated phosphoric acid gives a measure of the amount of both 
present. In enzymatic hydrolysis, the first cleavage is into two di- 
nucleotides, one containing guanine and cytosine, the other adenine and 
uracil, Thannhauser has also described a tri-nucleotide obtained by 
the digestive action of duodenal juice; in this uracil is lacking. In 
the present paper, the two dinucleotides and guanylic acid are discussed. 


a2 
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As the tissue enzymes are so numerous which act on nucleic acid, and 
the factors complex which influence the reaction, full details are 
given of the precautions to be adopted in the method of preparing 
the dinucleotides by the action of pancreas on yeast—nucleic acid. 
Analyses and some constants are also given. A method is also 
described for preparing guanylic acid from guanosine obtained by the 
action of fresh pancreas extract on yeast—nucleic acid. The interesting 
suggestion is made that when guanylic acid is found in animal tissues, 
it comes from vegetable food. W. D. H. 


Fibrin. A. W. Bosworrn (J. Biol. Chem., 1915, 20, 91—94),— 
Fibrin combines with four equivalents of base to form a compound 
neutral to phenolphthalein. It also forms acid salts with one, two, and 
three equivalents of base ; all the combinations with sodium, potassium, 
and ammonium are soluble. The calcium fibrinates containing one and 
two equivalents are insoluble ; those with three and four equivalents 
are soluble, Fibrin combined with one equivalent of acid is insoluble, 
and with more than one, soluble. Fibrin, unlike caseinogen, is not 
strong enough as an acid to decompose calcium carbonate. The mole- 
cular weight of fibrin is given as 6666. Carbon dioxide precipitates 
fibrin from a solution of calcium fibrinate, but not from solutions of 
sodium, potassium, or ammonium fibrinate. W. D. H. 


Influence of Certain Capillary-active Substances on Enzyme 
Activity. Grorce H. Cuapman (Jntern. Zeitsch. phys.-chem. Biol., 
1914, 1, 293—337).—The author has investigated the action of 
alcohols, esters, ketones, and other substances which readily alter the 
surface tension of solutions, on invertase, pepsin, trypsin, catalase and 
lipase. A general relation between concentration of the capillary- 
active substance, the surface tension and the rate of enzyme action 
could not be discovered in the case of any of these enzymes. 

In the presence of sucrose, the inhibitory action of the capillary- 
active substances on invertase was very much reduced. Neither 
sucrose nor Witte’s peptone had a similar protective influence on 
pepsin except against the lower alcohols. H. W. B. 


Studies on Enzyme Action. XII. Hsterase and Lipase of 
Castor Beans. K. Grorce Fak and K. Suaiura (J. Amer. Chem. 
Soc., 1915, 37, 217—230).—In an earlier paper (A., 1914, i, 98) it 
was shown that castor beans appear to contain two enzymes, one of 
which is soluble in water and is more active towards ethyl butyrate 
than towards glyceryl triacetate, whilst the other is insoluble, and is 
more active towards glyceryl triacetate than towards ethyl butyrate. 
For convenience, the former is referred to as esterase and the latter as 
lipase. 

The effect of sodium chloride and sodium sulphate solutions on the 
activity of these enzymes has been studied. It has been found that 
the action of the esterase is inhibited by sodium chloride at all con- 
centrations, whilst that of the lipase is accelerated at some concentra- 
tions, and inhibited at certain higher concentrations, Sodium sulphate 
does not affect the activity of the castor bean preparation towards 
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ethyl butyrate, but causes a marked acceleration of its action on 
glyceryl! triacetate. 

The activity of the castor bean preparation is not affected by 
desiccation in a vacuum in presence of calcium chloride or phosphoric 
oxide, but it is greatly decreased when the material is heated at 
100—110°. 

An esterase preparation was separated by extraction with water and 
its properties were studied both in solution and in the solid state ; it is 
suggested that this enzyme is probably identical with glycerophos- 
phatase. A lipase preparation, extracted with 1:5 V-sodium chloride 
was also investigated. It is shown that both the esterase and lipase 
are essentially of a protein character. E. G. 


Physiological Chemistry. 


History and Development of Physico-chemical Research in 
Biology. H. J. Hampurcer (Jntern. Zeitsch. phys.-chem. Biol., 1914, 
1, 6—27).—Historical. H. W. B. 


Internal Friction and Surface Tension in Biological Pro- 
cesses. I. TrauBe (/ntern. Zeitsch. phys.-chem. Biol., 1914, 1, 
275—291. Compare Schryver, A., 1911, i, 245)—The author 
points out that Schryver’s assumption of a limiting layer between 
the two phases of a heterogeneous system is of great significance in 
the interpretation of the most varied, biological velocity-processes 
(hemolysis, ferment destruction, narcosis, osmosis, etc.). The 
viscosity and surface tension of such a limiting layer will modify 
the hemolytic power of lipoid-soluble substances (Traube, A., 1908, 
ii, 708), for the greater the viscosity the greater the resistance to 
the entrance of the hemolytic fluid, and the greater the difference 
in surface tension required to bring about hemolysis. 

The viscosities of various sera have been measured by the 
author, and it is found that the serum of the guinea-pig, which has 
the lowest viscosity, has the greatest content of ‘“ complement.” 
The alteration in surface tension and the content of complement 
of sera appear to run parallel. 

The relation between the inhibitory influence of certain narcotics 
on clot formation and their surface tension (Schryver, A., 1914, 
i, 616) probably becomes an absolute one when the effect of the 
viscosity of the limiting layer is taken into account. 

An osmotic law of the nature of Ohm’s law is formulated in 
the terms that the osmotic velocity of a substance (the quantity of 
material osmotically moved in a unit of time) is proportional to 
the cohesion or surface pressure, and inversely proportional to the 
viscosity constant. H. W. B. 
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Changes in the Blood After Muscular Activity and During 
Training. Epwarp C. Scunerper and Leon C. Havens (Amer. J. 
Physiol., 1915, 36, 239—259).—During rest a quantity of blood is 
stagnant in the splanchnic area. On exertion, carbon dioxide is 
produced, which stimulates the adrenal gland ; the increased output 
of adrenaline forces the stagnant blood into the general circula- 
tion; this increases the specific gravity, hemoglobin, and corpus- 
cular content of the blood. Muscular contraction accelerates also 
the flow of lymph, and lymph rich in leucocytes is thrown into the 
blood. Figures are given to support these general conclusions. 
Abdominal massage corrects stagnation of blood there. At a great 
altitude exercise does not have these effects except in so far as a 
rise in white corpuscles and platelets is seen. During athletic 
training the red corpuscles and hemoglobin increase; leucocytes 
and platelets do not alter. Mononuclear cells increase 4%. No 
change in total oxygen capacity or total blood volume occurs. 

W. D. H. 


The Effects of Thyroid Extracts on Blood Pressure. G. U. 
Fawcett, JoHn Rocers, Jesse M. Rase, and S. P. Breese (Amer, J. 
Physiol., 1915, 36, 113—125).—Iodine was present in all the fractions 
used, but those richest in iodine (coagulable fractions) produce 
little or no fall of blood pressure; the residue after the removal 
of the coagulable fractions has a depressor effect after intravenous 
but not after subcutaneous injection; rapidity of the heart is 


sometimes also produced. The active substance is not precipitated 
by basic lead acetate, is unaffected by boiling or by passage 
through a Berkefeld filter, and is soluble in alcohol. No immunity 
was observed during the limit of the experiments (four to six 
hours). W. Dz. H. 


The Influence of Blood Transfusion on the Kidneys. I. A. 
Rapens (Amer. J. Physiol., 1915, 36, 294—298).—The transfusion 
of blood has no effect on the kidneys (as Hedon considers), nor on 
the body metabolism generally. W. Dz. H. 


Factors Affecting the Coagulation Time of Blood. VI. 
The Effect of Rapid Progressive Hemorrhage. KATHERINE 
R. Drinker and Cecit K. Drinker (Amer. J. Physiol., 1915, 36, 
305—324).—Rapid progressive hemorrhage produces progressive 
lessening in the coagulation-time of blood. An occasional animal 
shows no change. Antithrombin is lessened when the coagulation- 
time decreases, and remains constant when it does not. Prothrom- 
bin tends to increase slightly at first and then decreases slightly. 
Fibrinogen estimated as a heat-coagulum decreases as hemorrhage 
progresses. The blood-platelets show no alteration. W. D. H. 


The Blood Relationship of Animals as Displayed in the 
Composition of the Serum-Proteins. III. A Comparison of 
the Sera of the Hen, Turkey, Duck, and Goose with respect 
to their Content of Various Proteins. W. B. THompson (J. Biol. 
Chem., 1915, 20, 1—6).—Brailsford Robertson’s refractometric 
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method was employed for the estimations; the birds were kept 
fasting between eighteen and twenty hours before they were bled. 
The following table summarises the average results obtained : 


Total Insoluble Total Total 
proteins globulin globulins albumins 
per cent. c aie. ~ 
of serum. per cent. of the total proteins. 

50 _ 149 77 
, 11°4 81 
7°4 84 

21°6 72 

17°2 74 


W. D. H. 


The Blood Relationship of Animals as Displayed in the 
Composition of the Serum-Proteins. IV. A Comparison of 
the Sera of the Pigeon, Rooster, and Guinea Fowl! with respect 
to their Content of Various Proteins in the Normal and in the 
Fasting Condition. R.S. Briaes (/. Biol. Chem., 1915, 20,7—11). 
—This investigation was carried out by the same method as in 
the preceding paper, and the following table gives the results: 


Total Insoluble Total Total 
proteins globulin globulins albumins 
per cent. c " ~ 
of serum. per cent of the total proteins. 


Pigeon, normal 

», fasting 

Rooster, normal 

» fasting 
Guinea-fow! normal 
Pm fasting 


Physico-chemical Researches on Blood Sera. I. TRAuBE 
(Jntern. Zeitsch. phys.-chem. Biol., 1914, 1, 389—411).—The author 
has determined the following constants for a large number of 
human and animal sera: (a) viscosity, (b) surface tension, (c) alka- 
linity, and (d) quantity of capillary-active acids. The first two 
constants have been measured by the viscostagonometer (A., 1912, 
ii, 832) and the last two by the stalagmometer. 

The new method of estimating the alkalinity is based on the 
observation that the surface tension of solutions of many alkaloids 
is lowered by the addition of a trace of alkali. Applying this 
method to the blood it is found that human blood serum has an 
alkalinity corresponding with a 0°05—0°06N-potassium hydroxide 
solution. 

The method for the estimation of the capillary-active acids in 
serum depends on the fact that strong mineral acids liberate them 
from the serum. 

Of all the animal sera examined, that of the guinea-pig (which 
contains the largest quantity of ‘“complement”) possesses the 
smallest viscosity, the least alkalinity, and the smallest amount of 
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capillary-active acids. The alkalinity of the sera of birds is 
greater than that of mammals, whilst the serum of the frog has 
the least alkalinity of all. 

The results of the examination of human sera were most dis- 
tinctive in the cases of the viscosity constant and the surface 
tension. The viscosity constant is considerably increased in jaun- 
dice, heart disease, etc., and lowered in anemia, etc. The alkalinity 
of human serum is lowered in all cachectic diseases—carcinoma, 
pernicious anemia, pneumonia, etc. H. W. B. 


Capillarimetric Researches on the Serum and Cerebrospinal 
Fluid of Man. Bruno Kiscu and Orro Remertz (/ntern. Zeitsch. 
phys.-chem. Biol., 1914, 1, 354—388).—The surface tension of human 
blood serum, in health and in many diseased conditions, is exceed- 
ingly constant provided the specimen is clear and not discoloured 
with hemoglobin. Chylous sera and those tinged red with hemo- 
globin have a distinctly lower surface tension. The chief instances 
in which the surface tension was constantly lower than normal 
were obtained in cases of epilepsy, eclampsia, uremia, and 
jaundice. 

Inactivation of sera by warming at 56—60° for half-an-hour 
lowers the surface tension, due, apparently, to an alteration in the 
condition of the serum colloids. After having once been inacti- 
vated, repeated warming and cooling of the serum does not change 
the surface tension. 

Serum from fetal blood has a distinctly lower surface tension 
than that from the mother, and it becomes still lower when 
inactivated at 56°. This is possibly due to the presence of capil- 
lary-active substances in the foetal blood or to a difference in the 
composition of its colloid constituents. Throughout pregnancy, the 
blood serum remains normal with respect to its surface tension and 
behaviour on inactivation. 

The cerebrospinal fluid also has a remarkably constant surface 
tension which is always considerably higher than that of the blood 
serum. Any alteration in the latter is usually accompanied by a 
corresponding alteration in the former. 

Age and sex have no influence on the surface tension of either 
the blood serum or the cerebrospinal fluid. H. W. B. 


Heemolysis. I. Hzemolysis by Capillary-active Substances 
in Cold-blooded Animals. Bruno Kiscn (Intern. Zeitsch. phys.-' 
chem. Biol., 1914, 1, 60—81).—The author has ascertained the 
concentration and surface tension of the solutions of a series of 
capillary-active substances (methyl, ethyl, propyl, isobutyl and 
isoamyl alcohols, acetone, and ethyl ether), which just haemolyse the 
erythrocytes of certain cold-blooded animals (Sipunculus nudus, 
Seyllium catulus, Torpedo marmorata, Scorpena scropha, Lophius 
piscatorius, Labrus tardus, and L. festivus). It is found that hemo- 
lysis is not accomplished by iso-capillary solutions, and consequently 
some other factor besides surface tension and lipoid-solubility is 
concerned in the hemolytic process. The subjects of experiment 
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are enumerated above in the order corresponding usually with the 
relative ease with which their erythrocytes are hemolysed by the 
alcohols employed, Stpunculus requiring the lowest concentration 
of the alcohol and Zabrus the highest. H. W. B. 


Lipoids in Immunity. II. F. H. Tareve and Dennis Emsieton 
(J. Path. Bact., 1915, 19, 349—371).—The hemolytic power of serum 
is not related to its lipolytic activity. Hzmolysin is not lipase. 
Anti-substances cannot be provoked against tissue fats, lipoids, or 
phosphatides. The phosphatides of the tubercle bacillus, however, 
provoke the formation of anti-substances, which are not wholly 
specific. Anaphylaxis was also noted. W. D. H. 


The Mechanism of Anti-substance Action. F. H. THie.e and 
Dennis Emsieton (J. Path. Bact., 1915, 19, 372—391).—The activity 
of complement depends on its concentration, not on its amount. 
Amboceptor combines quantitatively with its antigen, and its 
activity does not depend on its concentration. The curves of 


complement action resembles those of enzyme action. W. D. H. 


Physico-chemical Behaviour of Ferments in the Stomach 
After Administration by the Mouth. Nature of Proferments. 
Ernst Pkipram and A. Perutz (J/ntern. Zeitsch. phys.-chem. Biol., 1914, 
1, 269—274).—When rennet or pepsin is introduced into the 
rabbit’s stomach it is quickly adsorbed, and if the animal is killed 
from thirty minutes to an hour after feeding, the adsorbed 
ferment can be extracted from the mucous membrane by means 
of sodium carbonate solution. On acidifying the extract, the active 
enzymes are set free. The mucous membrane of the normal 
rabbit’s stomach, when similarly treated, yields neither pepsin nor 
rennet. 

Trypsin in alkaline solution is also rapidly adsorbed by the 
living mucous membrane of the stomach, and can be subsequently 
extracted by dilute acid and shown to be active by its behaviour 
towards protein in the presence of alkali. These adsorbed fer- 
ments stand in the same position as the so-called “ proferments” 
or “zymogens,” and yield the active enzymes by exactly similar 
treatment. 

The authors also found that when the enzymes were adminis- 
tered in a 10% sucrose solution the adsorption phenomena did not 
occur, the enzymes (pepsin and rennet) meanwhile retaining their 
activity unchanged. H. W. B. 


Quantitative Relation between Temperature and Standard 
Metabolism in Animals. Aveust Kroon (Intern. Zeitsch. phys.- 
chem. Biol., 1914, 1, 491—508).—The effect of varying the tempera- 
ture of animals on the metabolism (as measured by the oxygen 
output) has been determined under conditions involving the mini- 
mum functional activity, that is, the nearest attainable approxi- 
mation to the basal metabolism which would obtain when all 
organs were absolutely at rest. Under these standard conditions 
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(all nervous influences being abolished by curare and methyl 
carbamate) the influence of temperature on the metabolism of an 
animal is regular and constant, and can be expressed in a definite 
curve which is not a straight line and cannot be expressed by 
Arrhenius’ formula or van’t Hoff’s rule indicating the temperature 
relations of chemical reactions. 

The curves obtained for frogs and goldfish and, in a single 
experiment, for a young dog are identical, while that for chrysa- 
lides of Tenebrio is distinctly different, although of the same 
general type. H. W. B. 


Nature and Formation of the Fertilisation Membrane of the 
Echinoderm Egg. J. F. McCienpon (/ntern, Zeitsch. phys.-chem. 
Biol., 1914, 1, 163—168).—If the mucus layer (jelly, chorion, zona 
pellucida) is removed from the sea-urchin’s egg before fertilisation, 
a fertilisation membrane is not formed, although the egg segments. 
The author was also unable to detect the presence of any mem- 
brane of the toughness that characterises the fully-developed ferti- 
lisation membrane on the surface of the unfertilised egg. These 
observations confirm the author’s view that the fertilisation mem- 
brane is formed by the mutual precipitation, at their surface of 
contact, of two oppositely charged colloids—the mucus and the 
perivitelline jelly. H. W. B. 


Parallelism between Increase in Permeability and Abnormal 
Development of Fish Eggs. J. F. McCienpon (Jntern. Zeitsch, 
phys.-chem. Biol., 1914, 1, 283—34. Compare A., 1912, ii, 1196) — 
Distilled or sea-water solutions of nicotine or the salts of lithium, 
sodium, potassium, calcium, or magnesium all produce abnormali- 
ties in the development of the eggs of the smelt or of Fundulus 
heteroclitus placed in them in early segmentation stages. These 
substances are found to increase the permeability of the eggs to 
salts or their ions, the eggs being normally impermeable to salts 
in pure water or “balanced” salt solutions. Since the increase 
in permeability occurs before the abnormalities appear, it is prob- 
able that the abnormal permeability is the cause of the structural 
abnormality. H. W. B. 


Antagonistic Action of Carbon Dioxide and Adrenaline on 
the Heart. S. W. Parrerson (Proc. Roy. Soc, 1915, [B], 88, 
371—396).—The author has investigated the action of carbon 
dioxide and adrenaline on the heart isolated from the nervous 
system by Starling and Knowlton’s method (A., 1912, ii, 571), the 
animals employed being dogs and cats. 

It is found that carbon dioxide in all doses appears to have a 
depressant action on all the functions of the heart; the contractile 
stress is developed more slowly, and the output of blood is dimin- 
ished. The coronary circulation is unaltered. 

Adrenaline increases the rate of contraction of the heart and the 
rate of development of the contractile stress. It seems to have a 
specific action in mobilising the “contractile substance” and 
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increasing the energy changes faking place at the surface of the 
muscle fibres during contraction. The result is that the ventricle 
contracts violently, and the blood is expelled under great pressure 
into the aorta. The coronary circulation is greatly increased, and 
the nutrition of the heart improved. Relaxation takes place 
rapidly, but the onset of the next systole comes so early that the 
filling of the heart, and consequently the output of blood per beat, 
are less than normal, although the total output of the ventricle 
per minute may be equal to or greater than normal. 

By combining carbon dioxide with adrenaline in proper ascer- 
tained doses, greater rate of contraction and relaxation may be 
obtained, together with a lengthening of the whole diastolic period. 
There is thus time for greater filling, and therefore increased 
output of blood per beat and per minute. The coronary output 
is also increased, and the slower contraction of the heart is more 
effective in driving the blood into the aorta. The combined action 
of carbon dioxide and adrenaline in conditions such as accompany 
short but severe muscular exercise enables the heart to respond 
quickly, and furnish the maximum output of blood. H. W. B. 


The Influence of Oxalates, Citrates, and Tartrates on the 
Isolated Heart. Wutitam Satant and Seria Hecut (Amer. J. 
Physiol., 1915, 36, 126—144).—The order of toxicity is citrate, 
oxalate, tartrate. The effect does not support the view that the 
salts precipitate calcium, or lead to the formation of non-ionised 
calcium salts, since calcium citrate and tartrate can be utilised 
by the heart. The action is rapid, and the theory that the changes 
are due to penetration into the cells is rejected. The effects are due 
to extra-cellular changes. W. Dz. H. 


Reflexes from the Intestinal Mucosa to the Stomach. E. H. 
BrunemereR and A. J. Cartson (Amer. J. Physiol, 1915, 36, 
191—195).—Gastric juice, chyme, acids, alkalis, water, milk, and 
oil introduced into the small intestine in dogs inhibit gastric 
tonus, and gastric hunger contractions. This is due partly to 
mechanical, but mainly to chemical stimulation; the reflex path 
may be long (central) and short (by Auerbach’s plexus). 

W. D. 


Presence of Histidine-like Substances in the Pituitary 
Gland (Posterior Lobe). T. B. Atpricn (J. Amer. Chem. Soc., 1915, 
37, 203—208).—An examination of the desiccated, defatted, pos- 
terior lobe of the pituitary gland has been tested for histidine by 
TInouye’s modification of Pauly’s reaction (A., 1913, ii, 164). 
Although a positive reaction was obtained, it is probable that it 
was not due to histidine, since Fischer’s modification of Weidel’s 
reaction and Knoop’s reaction with bromine both gave negative 
results. It therefore seems likely that the substance in the pitui- 
tary gland material was not histidine, but some compound or 
compounds related to histamine (B-aminoethylglyoxaline). These 
substances are probably present either in the free state or combined 
with something other than protein. 
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The results of this work indicate that Pauly’s reaction is not 
specific for histidine unless other compounds, such as_ tyrosine, 
p-hydroxyphenylethylamine, 8-amino-4-ethylglyoxaline, and adrena- 
line have been removed, but is rather a general reaction for a class 
of compounds. E. G. 


Degree of Acidity of Muscle under Various Mechanical 
Conditions of Contraction. F. Porce.ii-Titone (/ntern. Zeitsch. 
phys.-chem. Biol., 1914, 1, 338—353).—The concentration of hydrogen 
ions in the muscle (frog’s gastrocnemius) expressed in grams per 
litre increases from 16 x 10-8 in the resting condition to 61 x 10-§ 
after tetanisation until it just ceases to contract. When the muscle 
does work, the acidity rises still higher to 98x 10-8 after two 
hundred contractions. Muscles contracting two hundred times 
under isometric conditions reached the corresponding figures 
89 x 10-8, and, under a constant load, to 44x 10-8. These results 
are regarded as confirming the hypothesis that the metabolism of 


the muscle varies according to the conditions under which it 
contracts. H. W. B. 


Local Deposits of Cholesterol in the Tissues. Matrnew J. 
Srewart (J. Path. Bact., 1915, 19, 305—314).—Crystalline cholesterol 
is deposited in the tissues in various pathological conditions; this 
induces a cellular reaction, in which numerous “foamy” endo- 
thelial cells, and giant cells probably of endothelial origin, made 
their appearance. W. D. H. 


Action of Hydrogen Ions on the Phagocytosis of Carchesium 
lachmani. N. K. Kotrzov (lutern. Zeitsch. phys.-chem. Biol., 1914, 
1, 82-107. Compare A., 1913, i, 224).—The author has studied 
the influence of acids and acid-salts on the power of the infusoria 
Carchesium lachmani to ingest particles of Chinese ink. The 
phagocytic power is greatest when the infusoria are in neutral 
solutions, a slight excess of hydrogen or hydroxyl ions exerting a 
distinct inhibitory action. The reduction of the acidity of a 
medium by the addition of sodium citrate or phosphate enables 
phagocytosis to occur to a correspondingly greater extent. The 
reactivity of the infusoria to the slightest alteration in the acidity 
of the medium is so sharp as to lead the author to suggest that it 
may form the basis of a new method for the estimation of the 
concentration of hydrogen ions in a solution. H. W. B. 


Experiments on the Nature of the Photogenic Substance in 
the Firefly. E. Newron Harvey (J. Amer. Chem. Soc., 1915, 37, 
396—401).—Experiments on the firefly are described which show 
that the dried material can be extracted with ether, chloroform, 
cold ethyl alcohol, carbon tetrachloride, acetone, or toluene without 
impairing its phosphorescent power. Boiling ethyl alcohol, cold 
amyl alcohol, and ethyl butyrate destroy the light-producing 
- material. The photogen is also destroyed when the tissue is 
- extracted for an hour with oxygen-free water. The same result 
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was obtained on extraction with Ringer’s solution, sea-water, 
0°125M-sodium chloride, 0°05M- and 0°014/-sodium hydroxide, and 
0°02M-hydrochloric acid. These results indicate that water, 
oxygen, and a photogenic substance are not the only factors 
involved in the production of light, and show that the photogen is 
very unstable. E. G. 


Experiments on the Nature of the Photogenic Processes in 
the Lampyride. fF. Atex. McDermorr (J. Amer. Chem. Soc., 1915, 
37, 401—404).—Experiments have been made on the same lines as 
those described by Harvey (preceding abstract) with material 
prepared from Photinus pyralis and P. castus, and attempts have 
been made to obtain evidence of the breaking down of nucleic acid 
during the photogenic process, as suggested by Lund (J. Haper. 
Zool., 1911, 11, 415). 

The results confirm those obtained by Harvey, showing that a 
phosphorescent substance cannot be extracted from the dry tissue 
by dilute acid or alkaline solutions even in the absence of oxygen, 
and also indicate that the deposits of purine substances which form 
the so-called reflecting layer of the photogenic organs of the 
Lampyride cannot be traced satisfactorily to the breaking down 
of nucleic acids. E. G. 


The Body Surface of Flounders and its Relation to Gaseous 
Metabolism. Sercius Moreutis (Amer. J. Physiol., 1915, 36, 
207—216).—The surface of flounders is computed by the ordinary 
formula, S= K%/w*, K being 13°44. The metabolic processes bear 
no direct relation either to the weight or surface of the flounder; 
the oxygen consumption diminishes per gram-hour, but increases 
per square centimetre-hour as the animals become larger. Removal 
of the fins reduces the surface by more than 30% without materi- 
ally influencing the weight of the fish; this does not affect the 
oxygen consumption. Under these conditions the oxygen consump- 
tion is proportional to the mass. During fasting, X is higher than 
normal. W. D. H. 


Fasting Flounders. Sereivus Moreuuis (/. Biol. Chem., 1915 
20, 37—46).—Aquatic animals depend on particulate food, and 
live on their own tissues during fasting. Organic matter dissolved 
in sea-water plays no réle in their nutrition. The absolute loss of 
protein is much greater than that of fat. In fish, nitrogenous 
metabolism is stated to be the principal source of energy. The 
average respiratory quotient during fasting in flounders is 0°76. 

W. D. H. 


Absorption of Water through the Skin of a Frog. J. F. 
McCuennon (Intern. Zeitsch. phys.-chem. Biol., 1914. 1, 169—172).— 
The absorption of water through the skin of a live frog is found 
by the author to be greater in relation to the surface area than 
that through the skin of a pair of amputated legs. If the skin 
of one amputated leg is removed and filled with 0°7% sodium 
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chloride solution and then immersed, together with the other 
unskinned leg, in water, the amount of water absorbed in the first 
hour is the same in each case. The conclusion drawn by the author 
is that the absorption of water by a frog’s leg is the result of the 
osmotic pressure of the fluids in and between the cells of the 
tissues. 

Experiments also showed that the rate of osmosis through frog’s 


skin is constant, whether the water is passing inwards or outwards. 
H. W. B. 


Permeability of Cells for Acids. E. Newton Harvey (/ntern. 
Zeitsch. phys.-chem. Biol., 1914, 1, 463—478).—A pigment, ante- 
donin, occurring in the epithelium of the viscera of the Prickly 
Fish, a holothurian, Stichopus ananas, has been used as an indi- 
cator for the penetration of acids. Living tissues are resistant to 
the penetration of all acids except salicylic, benzoic, and possibly 
valeric acids. The degree of resistance varies with the acid, and 
is not nearly so marked as in the case of alkalis. The rate of 
penetration of hydrochloric acid is roughly proportional to the 
concentration. 

There is no relation between the degree of dissociation of an 
acid and its rate of penetration or between degree of dissociation 
and toxicity. It is found that acids which penetrate most 
readily are most toxic, irrespective of their strength. 

A general relation exists between penetrability, lipoid solubility, 
and capillary activity; but it is not exact and not quantitative. 
The order of the acids arranged in accordance with penetrability 
is not in exact agreement with that for the lipoid solubility, or 
for lowering of surface tension, acetic, propionic, and butyric acids 
being most out of place. 

Cells behave towards acids and alkalis as if they were droplets 
of fat or fat solvent. If an acid is soluble enough in fatty sub- 
stances, it encounters no resistance at the cell surface; if it is 
insoluble in lipoids, or only slightly soluble, it appears as if the 
cell surface must be destroyed before it can enter. The strength 
of the acid and possibly also a specific action of the anion on the 
surface proteins then determine its rate of entrance, or, better, its 
rate of alteration of cell surface. 

Dead cells are readily permeable to all acids. H. W. B. 


The Effect of Pituitary Extract on the Secretion of Cerebro- 
spinal Fluid (Choroidorrhea). Lewis H. Weep and Harvey 
CusHine (Amer. J. Physiol., 1915, 36, 77—103).—Dixon and 
Halliburton (A., 1913, i, 1413) found no effect on the secretion of 
cerebrospinal fluid. The present authors obtained negative results 
with several preparations. These vary a good deal in the relative 
amounts of various active principles; but there was always a suffi- 
ciency of positive results to indicate that extracts of the posterior 
lobe increase the rate of secretion of the fluid. It is a true secre- 
tion of the choroid plexuses, and not a mere gush produced 
mechanically. The experiments were performed on dogs, the 
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cannula being inserted through the corpus callosum into the third 
ventricle. Volatile anzsthetics were used. W. D. H. 


The Effect of Repeated Injections of Pituitrin on Milk 
Secretion. SuTHeRLanp Simpson and R, L. Hity (Amer. J. Physiol., 
1915, 36, 347—351).—The intravenous, intramuscular, or sub- 
cutaneous administration of pituitary extract to a lactating animal 
causes a marked increase in the amount and fat-content of the 
milk formed. But if the injection is continued for months in a 
goat, immunity is established. W. Dz. H. 


Nature of the Deposit Obtained from Milk by Spinning in 
a Centrifuge. H. 8. Hatcro Warpiaw (J. Hoy. Soc. New South 
Wales, 1914, 48, 152—171).—The deposit which is obtained when 
milk is subjected to centrifugal action has the following average 
composition: Caseinogen, 57% 2 3 other proteins, 16%; lactose, 16%; 
other non-nitrogenous organic substances, 3%; ash, 8%. The rate 
of deposition of the substance is not constant, at first decreasing 
and then increasing; the amount of ash shows a variation in the 
opposite direction to that of the rate of deposition. The ash 
contains 43°1% of CaO and 43°9% of P,O;. From 25% to 70% of 
the deposit is soluble in water, and about 90% of the ash is found 
in the soluble portion. The removal of the deposit does not lower 
the freezing point of the milk. W. P. S. 


The Diffusible Phosphorus of Cow’s Milk. H. 8. Hatcro 
Warpiaw (J. Roy. Soc. New South Walks, 1914, 48, 253—266),— 
When a large volume of milk is dialysed against a small volume 
of water, the freezing point of the dialysate after twenty-four hours 
approximates to that of the milk, and does not change as the 
dialysis is continued; a definite state of equilibrium is reached. 
The diffusible phosphorus of cow’s milk amounts to 35—55% of the 
total quantity present, whilst the diffusible calcium amounts to 
30—40% of the total present. Milk freed from fat by centrifugal 
action contains 3% more ash-forming substances than does whole 
milk. W. P. S. 


The Retention of Iron in the Organs in Hemolytic Anemia. 
Rosert Muir and Joun Saaw Dunn (J. Path. Bact., 1915, 19, 
417—428).—In acute hemolytic anemia nearly all the iron of the 
destroyed hemoglobin is deposited in the liver, spleen, and kidneys ; 
more than half the body hzemoglobin may be destroyed within 
three days. If hemoglobinuria occurs, some iron escapes with the 
urine, and the amount of iron deposited i in the kidneys is roughly 
proportional to this. A third of the iron of the blood may be 
deposited in the organs named within twenty-four hours. With 
regard to deposits of hemosiderin, a broad distinction can be made 
between that resulting from lysis and that resulting from phago- 
cytosis of red corpuscles. W. D. H. 
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The Neutralising Power of Saliva in its Relation to Dental 
Caries. Joun Apert MarsHatt (Amer. J. Physiol., 1915, 36, 
260—279).—A large number of human salivas were investigated 
with various indicators; the reaction found was very variable, 
whether caries was present or not, or whether the people took 
care to cleanse their teeth or not. As compared with resting 
saliva, “activated saliva” (that is, saliva collected after chewing) 
shows a smaller acidity and a rise in alkalinity. The magnitude of 
this factor is less in people free from caries than in those whose 
teeth are carious, W. Dz. H. 


The [nfluence of Blood Transfusion on the Hyperglycemia 
and Glycosuria of Pancreatic Diabetes in the Dog. A. J. 
Cartson and H. Ginsspure (Amer. J. Physiol., 1915, 36, 280—293).— 
Transfusion of normal blood into dogs with pancreatic diabetes 
causes a lowering of the sugar in blood and urine which lasts 
four to eight hours. If. diabetic blood is transfused, no effect 
follows. The effect is not due to kidney injury; there is indication 
that the temporary reduction of sugar excretion is followed later 
by an increase. W. D. H. 


Fat in the Blood in a Case of Lipzemia. C. G. Imrie (J. Biol. 
Chem., 1915, 20, 87—90).—In a fatal case of pancreatic disease. the 
blood-serum looked like cream ; glycosuria was present. The serum 
contained: neutral fat and cholesterol, 14°06; cholesterol (un- 
saponifiable matter), 1°5; and fatty acids originally present in the 
form of soaps, 0°38%. Phosphatides were absent. The condition is 
explained on the supposition that mobilisation of connective tissue 
fat had occurred. W. D. H. 


The Synthesis of Hippuric Acid in Experimental Tartrate 
Nephritis in the Rabbit. F. B. Kinespury and E. T. Bexu (J. 
Biol. Chem., 1915, 20, 73—82).—Severe injury of the convoluted 
tubules does not affect the synthesis of hippuric acid. The 
glomeruli of collecting tubules are not seriously injured in tartrate 
nephritis. If the kidney really synthesises hippuric acid, which is 
doubtful in the rabbit, the synthesis must occur in glomeruli, the 
collecting tubes, or the degenerating cells of the convoluted tubules. 

W. Dz. H. 


Affinity and Biological Activity of Acids. W. Kopaczewsk1 
(Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 420—432).—Acids act on 
various biological processes in different ways, and the order in 
which a series of acids can be arranged, corresponding with the 
magnitude of the action which they exert on one biological process, 
differs from the order for any other process. These statements are 
illustrated by various examples, and the conclusion reached is that 
the degree of dissociation and the hydrogen-ion concentration are 
not the only factors in determining the extent of action of the 
acids. H. W. B. 
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Colloidal State of Alkaloids. Relations between Surface 
Tension, Size of Particle, and Toxicity. J. Traupe and N. 
OnopERA (/nfern. Zeitsch. phys.-chem.«&Biol., 1914, 1, 35—59).— 
Alkaloids such as atropine and quinine, the molecular weight of 
which exceeds a definite limit, are found, by means of the ultra- 
microscope, to be present in solution in a colloidal state, whilst the 
corresponding salts form true solutions. The surface tension of 
water is scarcely affected when salts of the alkaloids are dissolved 
in it, but when a small quantity of alkali is also added, the surface 
tension is diminished owing to the liberation of free alkaloid which 
forthwith assumes the colloidal condition. Corresponding with the 
diminished surface tension, there is increased toxicity of the solu- 
tion, as has been ascertained experimentally with tadpoles, small 
fishes, etc. 

Many of the free alkaloids are unstable in solution. In a few 
hours the small particles are seen under the ultramicroscope to 
become aggregated into large masses. In a corresponding degree 
the surface tension increases and the toxicity diminishes. On 
adding a little alkali to such an attenuated alkaloid solution, the 
aggregates disperse, the surface tension falls, and the toxicity 
reaches or surpasses its former intensity. It is suggested that the 
localisation of action of the various alkaloids may be partly due 
to the variation in the alkalinity of the different organs of the 
body. Where only a low degree of alkalinity exists, quinine, for 
example, might be potent and atropine inert, because quinine is 
found to be activated much more than atropine by alkali. 

The toxicity of solutions of some of the alkaloids, as, for example, 
quinine, is increased by boiling and subsequently cooling them, and 
the authors have found that corresponding alterations occur in the 
size of the particle, surface tension, and toxicity. The antagon- 
istic action of pilocarpine on atropine is accompanied by similar 
changes. 

In a series of related alkaloids, the toxicity and surface tension 
increase as the molecular weight falls; and even when alkaloids 
of different classes are compared, it is found that the alteration in 
surface tension is the chief factor in determining the degree of 
toxicity. The hypothesis put forward to account for this relation 
between toxicity and surface tension is that any alteration in the 
surface tension disturbs the equilibrium or affects the normal 
velocity of the reactions taking place in the organism, and this 
becomes apparent as a toxic effect. The toxicity of alkaloids is 
due, apparently, chiefly to the physical instead of to the chemical 
changes produced. 

The passage of an electric current through a solution of an 
alkaloid causes the smaller particles to wander towards the cathode, 
whilst the larger aggregates accumulate at the anode. H. W. B. 


Synergism and Antagonism of Drugs and Poisons. I. TRauBE 
and N. OnopEra (Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 133—147. 
Compare preceding abstract).—The authors have studied the effect 
of the addition of one alkaloid to the solution of another on the 


VOL. CVIIL. 1. - k 


i. 106 ABSTRACTS OF CHEMICAL PAPERS. 


surface tension measured by the stalagmometer. The surface 
tension of quinine solutions is increased by atropine, aconitine, 
veratrine, and nicotine, and in relation to the latter drug it is 
suggested that smokers are probably more susceptible to quinine 
than non-smokers. 

If an alkaloid is added to the solution of the salt of another 
alkaloid, the extent of alteration of the surface tension depends on 
the relative basicity of the two alkaloids. The relative toxicity 
of the alkaloids is given by the following series of basicities: nico- 
tine>pilocarpine>atropine, physostigmine>quinine>aconitine> 
veratrine. 

The effect on surface tension of combinations of solutions of 
various narcotics has been studied with results very similar to 
those recorded by Fiihner (A., 1914, i, 235). The action of nicotine 
is increased by ethyl carbamate, thymol, and chloral hydrate, and 
diminished by ether and chloroform. Alcohol and ether are anta- 
gonistic, whilst both ethyl carbamate and chloral hydrate are 
synergetic towards alcohol. The authors suggest that the latter 
substances may be more efficient narcotics than ether or chloro- 
form for anesthetising drunkards. The effect of narcotics on drugs 
affecting the heart’s action was also investigated. 

The authors point out that in the body the synergetic or anta- 
gonistic influence of two substances (drugs, narcotics, etc.) on each 
other may be due to an indirect action on the velocity of the proto- 
plasmic reactions instead of to the direct action on the surface 
tension such as is considered in this communication. H. W. B. 


Residual Valency of Anzsthetics and its Importance in 
Anesthesia. Chemical Theory of Anzsthesia. A. P. MatHews 
(Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 433—449).—The author 
points out that a direct relation is not apparent between the 
cohesional attractions of certain anesthetics and their anzsthetis- 
ing powers (compare A., 1914, ii, 643). The anzsthetic does not 
therefore become attached to protoplasm through the agency of 
this attraction. The author considers that the union between 
protoplasm and anesthetic is due to the residual valency of the 
anesthetic, and is of the nature of a molecular union. The average 
amount of residual valency per molecule possessed by various 
anesthetics has been computed from the cohesion, and it is found 
that a general, but not complete, parallelism exists between anzs- 
thetic power and amount of residual valency. Lack of complete 
parallelism may be due to the fact that the spatial relation of the 
valencies must also be important in determining anesthetic power. 
The theory of anesthesia put forward is that the irritable substance 
in protoplasm is a molecular oxygen—protoplasmic union, or a 
peroxide union, unstable and similar to oxyhemoglobin. On 
stimulation this unstable molecular union passes by molecular 
rearrangement into a stable form, oxidation taking place and 
carbon dioxide being produced. The anesthetic produces anzs- 
thesia by occupying the oxygen receptors of the cell, thus forming 
a non-irritable, dissociable, anzsthetic-protoplasm compound. The 
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author explains the various phenomena of anesthesia on this 
theory. H. W. B. 


Narcosis. I. Effect of Ethyl Carbamate and Chloral 
Hydrate on the Carbon Dioxide Production of the Nerve 
Fibre. Sarro Tasnirzo and H. 8S. Apams (Intern. Zeitsch. phys.-chem. 
Biol., 1914, 1, 450—462).—The production of carbon dioxide by the 
claw nerve of the spider crab is greatly diminished after the nerve 
has been narcotised by placing in solutions of either ethyl carbamate 
or chloral hydrate of such concentrations as to produce a reversible 
loss of excitability. With a weak concentration of these narcotics, 
the carbon dioxide output is increased. This is in accord with 
the fact that these concentrations primarily stimulate or increase 
the irritability of the nerve. Certain nerves were found to be 
unexcitable without apparent cause, and the metabolism of such 
nerves, as measured by the carbon dioxide output, was invariably 
abnormally low. 

The conclusion drawn by the authors is that metabolism in the 
nerve is interfered with by narcotics, and the results stand in 
agreement with Mathews’ theory (preceding abstract), according 
to which the primary action of the narcotic on the protoplasm is to 
replace the oxygen, and thus interfere with the normal metabolism. 

H. W. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Glycerol on Alcoholic Fermentation and on the 
Inversion of Sucrose. G. Rossi (Boll. Chim. Farm., 1914, 53, 
657—659).—The fermentation of dextrose is not affected by the 
presence of 10°6 grams of glycerol per 100 c.c., but is retarded by 
21°2, and inhibited by 42°3, grams per 100 c.c.; in the last case, 
the fermenting power of the yeast is permanently destroyed, sub- 
sequent dilution of the liquid not being followed by fermentation. 
The inversion of sucrose by yeast proceeds readily in presence of 
50 grams of glycerol per 100 c.c. T. H. P. 


The Enzymes of Aspergillus Terricola. F. M. Scatzs (J. Biol. 
Chem., 1914, 19, 459—-472).—This mould produces inulase, diastase, 
invertase, maltase, alcohol-oxydase, emulsin, lipase, protease, 
tannase, and amidase; the fungus may therefore be concerned in 
the production of various organic decomposition products found in 
the soil. Many of these products are excellent sources of carbon 
and nitrogen for bacteria, and the ammonia produced may be 
directly assimilated as a salt by plants. The living organism 
hydrolyses a small amount of cellulose, but cellulase could not be 
isolated from the powdered material. Lactase and zymase are 
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absent. The fungus has no nitrogen-fixing power in nutrient solu- 


tions containing either carbohydrate or protein, or both. 
W. D. H. 


The Soluble Polysaccharides of Lower Fungi. III. The 
Influence of Autolysis on the Mycodextran Content of 
Aspergillus niger. Artour W. Dox (J. Biol. Chem., 1915, 20, 
83—85).—In various cultures of age varying from three to one 
hundred and forty-two days the yield % of mycodextran in the 
dried fungus increased from 0°9 to 9°2. This substance forms an 
integral part of the mature fungus, and does not undergo hydro- 
lysis. The appearance of spores largely determines the larger 
yields. W. D. H. 


Physiology of the Intake of Material by the Living Plant 
Cell. I. Lipo-colloids in the Plasma-membrane. FrizprRicu 
CzareK (Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 108—123).—A 
theoretical communication, partly polemical against Vernon (A., 
1913, i, 802) and maintaining that the plasma membrane of animal 
cells differs from that of vegetable cells in containing lipo-colloids 
as well as hydro-colloids, the lipoids of the cell accumulating in 
the surface layers in accordance with the Gibbs-Thomson hypo- 
thesis. The capillarity law enunciated by the author as a result 
of his researches on vegetable cells cannot therefore be expected 
to hold strictly in the case of animal cells. H. W. B. 


Physiology of the Intake of Material by the Living 
Plant Cell. II. Changes Produced by Potassium Cyanide 
in the Permeability of the Vegetable Plasma-membrane. Max 
Kreuan (Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 189—259).—After 
exposure of vegetable cells to dilute potassium cyanide solutions 
it is found that, as compared with similar cells preserved in water, 
considerably higher concentrations of certain substances in solution 
are required to bring about their plasmolysis. Of the substances 
tested, glycerol, lactose, dextrose, sucrose and most salts gave 
positive results; towards carbamide, sodium and _ potassium 
chlorides, and sodium nitrate the cells which had been treated 
with potassium cyanide behaved exactly like normal cells. 

The effect of the potassium cyanide on the cells reaches a maxi- 
mum when the cells have remained in the solution for a certain 
period of time which is the shorter the more concentrated the 
potassium cyanide solution. -By longer contact the effect dimin- 
ishes until after several hours the cells are found to be now more 
easily plasmolysed than normal cells. With low concentrations 
of potassium cyanide, the effect is a reversible one; and, after 
subsequent washing with water the cells become plasmolysed 
by the same concentration of the substance employed as before 
the treatment with the cyanide. With increasing concentration of 
potassium cyanide, however, the effect’ becomes irreversible. 

The increased resistance to plasmolysis is shown by the author 
to be due to a specific action of the cyanogen ions. The same 
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effect on the cells is produced if the excess of hydroxyl ions in the 
cyanide solution is neutralised by the addition of an acid, and, 
moreover, dilute potassium hydroxide solution has only the 
slightest action on the cells. Ammonium hydroxide, on the con- 
trary, behaves in a somewhat similar manner to potassium cyanide. 

The condition of the vegetable cell is an important factor in 
determining the effect. produced by potassium cyanide. During the 
winter the results obtained were only about a half of those 
obtained in summer, and neither differences of light intensity nor 
of temperature were found to be adequate to account for the 
variations observed. 

Chloroform and the lower alcohols in low concentration increase 
the cyanide action, but in higher concentration the action is 
neutralised or even reversed. 

The author regards the observed effects as being due to the 
direct action of potassium cyanide on the plasma colloids, and not 
to an inhibitory action of the cyanide on the respiratory activity 
of the cell. H. W. B. 


' Electric Charge of the Protoplasm and Other Substances 
in Living Cells. J. F. McCienpon (Intern. Zeitsch. phys.-chem. Biol., 
1914, 1, 159—162).—The anthocyan in the vacuoles of living cells 
of red cabbage is red, and on the passage of an electric current it 
moves towards the cathode (electrically positive). If alkali is added 
to the medium, the anthocyan becomes blue, and may now be 
observed to move towards the anode (electrically negative) before 
the death of the cell occurs. The anthocyan, therefore, seems to 
be an amphoteric substance like egg-albumin. It is suggested 
that protoplasm moves towards the anode because it is alkaline, 
but all attempts to acidify the protoplasm and obtain a movement 


towards the cathode were unsuccessful, owing to the death of the 
cell. H. W. B. 


Effect of Acid on Permeability. W. J. V. Osternovut (J. Biol. 
Chem., 1914, 19, 493—501).—The method adopted was to determine 
the electrical resistance of the living tissues of Laminaria 
saccharina; this measures the permeability of the protoplasm ; 
alkali increases permeability, acid decreases it rapidly; this is 


followed at once by a rapid increase, until the death-point is 
reached. W. D. H. 


Antagonism Between Acids and Salts. W. J. V. OsTERHOoUT 
(J. Biol. Chem., 1914, 19, 517—520).—Further experiments on 
Laminaria saccharina, Acid antagonises the action of sodium chloride, 
but the degree of antagonism is not so great as between sodium 
chloride and calcium chloride. The favourable mixtures of these 
two salts maintain life longer than the most favourable mixtures 
of hydrochloric acid and sodium chloride. These results afford 


evidence that the plasma membrane in plants is protein in 
character. ; W. D. H. 
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Influence of the Chlorides and Nitrates of Potassium and 
Sodium on Germination. Henri Micueets (Intern. Zeitsch. phys.- 
chem. Biol., 1914, 1, 412—419).—Wheat grains previously soaked in 
water have been germinated in dilute solutions (//100 and 
M/1000) of potassium chloride and nitrate, sodium chloride and 
nitrate, and from the results the effects of the various ions have 
been deduced. The Cl-ion has a more injurious action than the 
NO,-ion and the Na-ion than the K-ion. The NO,-ion exerts 4 
beneficial action especially in relation to the length of the leaves 
and the weight of the plantlet, and it also evokes a lengthening 
of the root-hairs. The Na-ion appears to lead to the formation of 
a longer root than is produced in the presence of K-ions. 

The same results have been obtained by passing an electric 
current through the solutions and observing the germination of 
the grains in the neighbourhood of the cathode and anode respec- 
tively. 4 H. W. B. 


Influence of Fluorine on Vegetation. ARMAND GAUTIER 
(Compt. rend., 1915, 160, 194—195).—The author has compared the 
behaviour of various species of plants when grown in an artificial 
soil almost completely deprived of fluorine, in the same soil 
supplied with fluorine, and in ordinary arable soil. In a few cases 
fluorine appears to have an inhibitory effect, but in most cases it 
increases the growth, the flowering, and the production of seed. 

W. G. 


Fruit of Clintonia Borealis. Horace A. Suippy (Chem. News, 
1915, 111, 2—3).—The ripe berries, gathered at Sylvan Beach, 
New York, were indigo-blue in colour, had a very bitter taste, and 
each weighed about 0°34 gram; they lost about 75% of their weight 
when dried. The dry berries contained 4°87% of ash, 13°20% of 
total sugars, 8°75% of a gum-like substance, and small quantities 
of citric and tartaric acids. Prolonged extraction with ether 
yielded 4°22% of oil, but the extraction was not complete; this oil 
was of a deep green colour, owing to the presence of chlorophyll, 
but, after treatment with bone-charcoal, became light yellow. The 
oil was saponified with difficulty, and had D5 0°897. W. P. 8. 


Rate of Liberation of Hydrogen Cyanide from Commercial 
Varieties of Linseed. 8S. H. Cotiins and H. Brarr (Chem. News, 
1915, 111, 19—20).—The authors have made observations with 
commercial varieties of linseed from different sources in order to 
ascertain the influence of the place of origin on the quantity of 
hydrogen cyanide, and the rate at which this is liberated. The 
results show that the seeds of Oriental origin are all rich in total 
hydrogen cyanide, and are also characterised by high enzymic 
activity. The seed from Morocco is low in respect of both these 
qualities. 

The general effect of growing linseed in this country is to reduce 
the total amount of hydrogen cyanide, and to increase the activity 
of the enzyme. 
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From a comparison of the results obtained with linseeds grown 
under conditions of drought and high temperature with those 
grown under damp and low temperature conditions, it is found 
that the change from the former to the latter conditions is, on the 
average, accompanied by a fall of 20% in total amount of hydrogen 
cyanide, and by a reduction of 24% in the time required for the 
liberation of half the acid present. H. M. D. 


The Red Thorn. Evciimp C. Marston (Chem. News, 1914, 110, 
310).—This shrub belongs to the genus Crataegus, and is common 
from the North-Eastern United States to the Dakotas, and as far 
south as Missouri; it yields a dark red, woody fruit about 1 cm. 
in diameter. The dried fruit contains 35°37% of sugars, 0°76% of 
oil (probably laurin), 3°18% of ash, and 0°55% of nitrogen. 
Tartaric, citric, and acetic acids are present in the fruit, the last 


acid probably resulting from fermentation of the sugar. 
W. P. 8S. 


Iron in Tomatoes. C. A. BrauTtecut and G. Crawrorp (J. Ind. 
Eng. Chem., 1914, 6, 1001—1002).—Tomatoes from ten counties in 
Florida were found to contain from 89°3 to 95°3% of water, 0°38 
to 0°64% of ash, and 0°034 to 0°123% of ferric oxide. There was 
no fixed ratio between the water and ash or ferric oxide and ash; 
the ash contained from 4°38 to 22°25% of its weight of ferric oxide. 
The soils on which the tomatoes were grown contained from 3°03 
to 3°72% of ferric oxide. W. P. S. 


Toxicity of “Saccharin.” E. Verscuarre.t (Pharm. Weekblad, 
1915, 52, 37—46).—A comparison of the toxic action of 
“saccharin” on plants with that of other related substances. Both 
“saccharin” and its sodium derivative are less poisonous than 
sodium benzoate, but have more powerful toxic effects than related 
sulpho-compounds, such as sodium sulphobenzoate. It is suggested 
that ‘saccharin’ may be a poison to all forms of protoplasm, and 
hence injurious to the human organism. A. J. W. 


Determination of Certain Mineral Elements Necessary for 
the Development of Maize. P. Mazi (Compt. rend., 1915, 160, 
211—214).—The author finds that maize plants will develop com- 
pletely in an aseptic mineral solution prepared with spring water 
to which the eleven elements, nitrogen, phosphorus, potassium, 
calcium, magnesium, sulphur, iron, manganese, zinc, silicon, and 
cerium have been added, but that if distilled water is used instead 
of the spring water, the growth stops suddenly. The sudden 
stoppage of growth he considers is due to the absence of one or 
more elements from the culture medium. To the solution, there- 


fore, one or more of the five elements, boron, aluminium, arsenic, 
iodine, and fluorine were added and cultures made. The results 
show that boron, aluminiim, iodine, and fluorine are necessary 
for the development of maize, but that arsenic is injurious to this 
plant. These four elements probably complete the list of mineral 
elements necessary for the development of maize. W. G. 
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Chemical Investigation of the Phosphotungstate Precipitate 
from Rice Polishings. Jack Creci, Drummonp and Casimiz Funk 
(Biochem. J., 1914, 8, 598—615).—Choline and nicotinic acid are 
present in considerable amount; betaine, adenine, guanine, and 
possibly guanidine, are also present. Small quantities of other 
substances, not identified, also occur. The work of certain 
Japanese authors, who claim to have separated the curative 
material as a picrate, was not confirmed. It is apparently decom- 
posed during fractionation, and all trace of it is lost. W. D. H. 


Increased Nitrate Content of a Soil Subjected to Temporary 
Drying in the Laboratory. Watrer Buppin (J. Agric. Sci., 1915, 
6, 452—-455).—Im soils which were spread out to dry, it was found 
that practically no change occurred either in bacterial numbers or 
in the amounts of nitrates present. When, however, the soils were 
kept for a month, there was a considerably greater increase in 
nitrates than in similar soils which had not been dried. 


N. H. J. M. 


Partial Sterilisation of Soils by Volatile and Non-volatile 
Antiseptics. Water Buppin (J. Agric. Sci., 1915, 6, 417—451. 
Compare Russell and Buddin, A., 1914, i, 242)—-When antiseptics 
are applied to soils in amounts sufficient to briug about the usual 
partial sterilisation effects, no increase causes any further change. 

The paraffin hydrocarbons have so little effect that they can 
hardly be considered as antiseptics. Their employment results, 
however, in a depression in bacterial numbers and in a decided 
increase in the amount of ammonia; the nitrifying organisms and 
the Protozoa are not suppressed. Results similar to these, although 
less marked, are obtained by merely air-drying the soils, in thin 
layers, for twenty-four hours. Non-volatile antiseptics give rise to 
a permanent depression in bacterial numbers with the highest 
amounts. The stronger ones, such as quinone and quinol, show an 
initial depression in bacterial numbers when only about 0°05% is 
used, whilst weaker antiseptics, applied at the same rate, merely 
liberate small amounts of ammonia. 

The traces of substances left in the soil when non-volatile anti- 
septics are used, generally produce, at varying periods, a great rise 
in the number of sonie special organisms. The new bacterial flora 
does not produce ammonia; and none of the non-volatile antiseptics 
give rise to so great a production of ammonia and nitrates as results 
from the application of volatile antiseptics. N. H. J. M. 


Organic Chemistry. 


Action of Acetylene on Metals. H. Reckiesen and Jon. 
Scnerper (Chem. Zeit., 1915, 39, 42).—Three series of metals and 
alloys were exposed for twenty months to the action of a slow stream 
of acetylene; in the one case the gas was crude and moist, in the 
second purified by passing through copper, iron, and lead solutions, and 
in the third series it was also dried in addition. The pure dry gas was 
found to have no action on any of the metals examined, they remained 
unaltered in uppearance and weight. Pure moist acetylene caused 
with nickel 0°9% and with copper 1°6% increase in weight; in 
other cases no action occurred. Crude moist acetylene left tin, 
German silver, aluminium bronze, type metal, and solder almost 
unattacked. With zinc, lead, brass, and nickel increases in weight 
of 0:-4—0°9% were observed, with iron 6°4%, and with phosphor bronze 
14:4%, the latter two having lost their metallic appearance. Copper 
was attacked very rapidly, showing an increase in weight of 80—90% 
in six months, and being converted into a black, non-explosive sub- 
stance which did not give acetylene on treatment with acids, and left a 
black insoluble carbon compound of a humic nature. It is evident 
from the experiments that copper should not be used for acetylene gas 
tubing, and in fact the tinning of any metal or alloy with which 
acetylene comes in contact is obviously advantageous. G. F. M. 


Catalytic Actions of Colloidal Metals of the Platinum Group. 
XII. Progressive Reduction of Acetylene. C. Paat and 
CuristiAN Honeneccer (Ber., 1915, 48, 275—287).—The catalytic 
reduction of acetylene to ethylene has often been attempted, 
but many workers, including Sabatier and Senderens, have found 
that even if insufficient hydrogen to complete the first stage is 
employed, the chief product is ethane. Acetylenic derivatives, 
however, have been successfully reduced in stages by catalytic 
methods, for example, phenylpropiolic acid (A., 1909, i, 926) and 
phenylacetylene and diphenyldiacetylene (A., 1912, i,617). Moreover, 
since the present work was completed (Hohenegger, Diss., Erlangen, 
1912) Karo has patented a method for the preparation of ethylene 
from acetylene in which the catalysts employed are platinum metals 
diluted with baser metals (D.R.-P. 253160). 

The present investigation has been conducted with colloidal 
palladium. The numerous experiments, partly in a gas burette, 
partly in a vessel which could be shaken and partly in an apparatus 
in which the gases could be circulated, are described in detail. The 
chief result is the demonstration of the influence of the adsorption 
of acetylene by palladium on the course of the reaction. Starting 
with equal volumes of acetylene and hydrogen, and with a fresh 
palladium solution, so much of the former gas is adsorbed by the 
colloid and chemically changed, in all probability polymerised (A., 
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1913, i, 241) that the hydrogen is really in effective excess, with 
the result that varying volumes of ethane are formed and some 
acetylene remains unchanged. When the colloid has been in contact 
with acetylene, it loses the power of adsorbing the gas and the 
yield of ethylene increases. Indeed, with a slight excess of acetylene, 
all the hydrogen may be used in the formation of ethylene. 

The mixtures of gases were analysed as follows. The two 
unsaturated hydrocarbons were absorbed by bromine water and the 
acetylene estimated separately by an approximate method (described 
in the original dissertation) in which an ammoniacal silver solution 
was used as the absorbent. Hydrogen was estimated in the 
residue by absorption with palladium hydrosol and sodium picrate 
(A., 1910, ii, 237) and the ethane (and impurities) measured by 
difference. J. C. W. 


Production of Chloropicrin by the Action of Aqua Regia on 
Organic Compounds. Rasrm Lat Darra and Nigar Ranjan 
CHATTERJEE (J. Amer. Chem. Soc., 1915, 3'7, 567—569).—Datta and 
Fernandes (A., 1914, i, 675) and Datta (A., 1914, i, 701) have shown 
that aqua regia reacts as a chlorinating agent as well as an oxidising 
agent. It has now been found that, in some cases, it decomposes 
organic substances with formation of chloropicrin. 

When acetone is added gradually to a mixture of nitric acid (two 
parts) and hydrochloric acid (three parts) and gently warmed, a 
nearly quantitative yield of chloropicrin is obtained. This is recom- 
mended as the best method for preparing chloropicrin. If the reaction 
is carried out without the aid of heat, chloropicrin is produced 
together with a colourless, crystalline substance, m. p. 103—104°. 

Allyl alcohol can be converted quantitatively into chloropicrin by 
the same method. Ether yields a small quantity of chloropicrin. 
Ethyl alcohol is partially decomposed with formation of chloropicrin, 
but methyl alcohol and formic and acetic acids resist the action of 
aqua regia even when warmed with it. E. G. 


Action of Metals on the Chlorides of Carbon. Enrique V. 
Zarri (An. Soc. Quim. Argentina, 1914, 2, 217—228).—A study of 
the interaction at ordinary and elevated temperatures of aluminium, 
magnesium, iron, sodium, and silicon respectively and carbon tetra- 
chloride, hexachloroethane, hexachlorobenzene, and octachloronaphtha- 
lene. At 180°, aluminium decomposes carbon tetrachloride, liberating 
carbon, and forming hexachloroethane and aluminium chloride. Under 
other conditions aluminium has no action on any of the substances 
named, or only a very slight effect. The other metals either do not 
react at all, or only to a very limited degree. A. J. W. 


The Decomposition of Heptachloropropane, CCl,°CCl,°CHCL,, 
by Heat and by Means of Some Catalysts. J. B6rsEKen, 
J. VAN DER ScueeEr, and J. G. pE Voocr (Ree. trav. chim., 1915, 34, 
78—95 ; compare A., 1911, i, 173).—Heptachloropropane is decom- 
posed by heat into hexachloropropylene and hydrogen chloride, the 
decomposition being slightly accelerated by zinc chloride, but hardly 
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at all by barium chloride. With cuprous chloride as a catalyst, the 
decomposition takes place in two ways, one yielding hexachloropropylene 
and hydrogen chloride, the other yielding tetrachloroethylene and 
chloroform, the latter being the more pronounced at temperatures 
above 250°. With aluminium chloride as catalyst, the results show 
that the equilibrium C,HCl, — C,Cl,+CHCl, is at 110° displaced 
considerably towards the right, whilst at this temperature the decom- 
position C,HC],=C,Cl,+ HCl is not reversible. At 65° the first 
method of decomposition is more active than the second, the equilibrium 
being more towards the right. Complete equilibrium of 
C,HCI, — C,Cl, + CHC), 

cannot be attained owing to the secondary decomposition into hexa- 
chloropropylene and hydrogen chloride. W. G. 


Acetylenic Compounds. R. Lespreau (Ann. Chim., 1914, [ix], 
2, 280—292).—_A more detailed account of work already published 
(compare A., 1914, i, 134, 476, 650). W. G. 


Preparation of Optically Active Dibromopropionic Acid 
Configuration of Opticaliy Active Glycerol Derivatives. 
Their Relation to Glyceric Acid. Emit ABDERHALDEN and 
Econ Ercuwatp (Ber., 1915, 48, 113-117. Compare A., 1914, i, 801).— 
In continuation of the work on the synthesis of optically active fats, 
the authors have prepared active a8-dibromopropionic acid and have 
determined the configuration of the halogenhydrins by oxidation of 
d-epibromohydrin to /-bromolactic acid. Since the connexion between 
the latter and /-glyceric acid has been established by Freudenberg 
(A., 1914, i, 925) the following scheme may be given : 

d-Dibromohydrin —> d-epibromohydrin —-> /-bromolactic acid 
| 


d-dibromopropionic acid l-glyceric acid. 

Since further, potassium /-glycidate is obtained from d-bromolactic 
acid into which it is reconverted by the action of hydrobromic acid, 
the authors consider that the possibility of an inversion during the 
formation or opening of the glycide-ring is excluded. 

The active a8-dibromopropionic acids are obtained from the active 
dibromohydrins by oxidation with nitric acid (D 1-4) in the manner 
recommended for the corresponding inactive compounds. Since, 
however, the active acids appear to be more susceptible to oxidising 
agents than the inactive acid, the period of action must be curtailed. 
The acid is purified by freezing and by treatment with water. The 
d-acid melts at a considerably lower temperature than the inactive 
isomeride ; it has [a] + 13-76° in water, [a]}+6°42° in alcohol. The 
specimens of J-acid obtained had [a]'}-2°44° in water. Zthyl 
d-aB-dibromopropronate has [a}5 + 9°77° in alcohol. 

Oxidation of a specimen of d-epibromohydrin, [a],+15*48°, by 
38% nitric acid gave /-bromolactic acid, [a])—2°91° in alcohol. 
Comparison of this acid with the pure acid obtained by Freudenberg’s 
method (loc. cit.) shows it to contain about 40% of the racemic 
acid, 


L2 
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The optically active potassium glycidates, i >CH:CO,K, have 


been obtained from the corresponding bromolactic acids by 
Freudenberg’s method, careful cooling, however, being necessary in 
order to avoid racemisation. d-Bromolactic acid thus yielded potassium 
Lglycidate, [a]}-—11°70° in water, whereas the J-isomeride gave 
potassium d-glycidate, [a]}+30°16°. From potassium /-glycidate a 
dextrorotatory bromolactic acid was obtained. H. W. 


Action of Finely Divided Silver on a-Bromo- and a-Iodo- 
palmitic Acids: Synthesis of Two Isomeric Di-tetra- 
decylsuccinic Acids. D. Brerse Jones (J. Amer. Chem. Soc., 1915, 
37, 586—594).—It has been shown by Hell and his co-workers that 
when halogen derivatives of the aliphatic acids are treated with finely 
divided silver, the reaction products in nearly all cases contain two 
isomeric dialkylsuccinic acids. A study has now been made of the 
action of silver on a-bromo- and a-iodo-palmitic acids. 

When a-bromo- or a-iodo-palmitic acid, dissolved in heptane, is 
boiled with finely divided silver for nine hours, a product is obtained 
containing palmitic acid, two isomeric s-di-tetradecylsuccinic acids, and 
an unsaturated acid which waa not identified. 

The two forms of s-di-tetradecylsuccinic acid, 

CH,Me-[CH,],."CH*CO, 'H 

CH, Me-[CH,],.°CH-CO, a 
melt at 135—136° and 95—96° respectively. The higher melting 
form is very slightly soluble in most organic solvents whilst the other 
is fairly soluble. When the acid of m. p. 135° is heated at about 170°, 
— ' ., CH,Me: [CH,],.°¢ H-CO. 
it is converted into the anhydride, C H, Me-[CH,],. i cor 


m. p. 45—45°5°, which on hydrolysis furnishes the acid of m. p. 95°. 
The latter acid loses water at 150° and is converted into an unstable 
anhydride which readily undergoes transformation into the anhydride 
of m. p. 45°. The acid, melting at 135°, was obtained in a yield of 8% 
of the calculated from a-bromopalmitic acid, and in a yield of 13% from 
a-iodopalmitic acid. The yield of the acid melting at 95° is 
considerably less. It is considered probable that the higher melting 


acid is the meso-form, and the lower melting acid the racemic form. 
E. G. 


Syntheses by Means of Mixed Organometallic Derivatives of 
Zinc. y-Chloroketones and Transformation Products. HEnr1 
Woutcemuta (Ann. chim., 1914, [ix], 2, 292—332).—For the most part 
arésumé of work already published (compare A., 1914, i, 800, 929). In 
the latter part of the paper a proof is given of the constitution of a 
neutral secondary product, obtained in the action of diethylamine on 
y-bromovaleric acid, This substance is now shown to be ethyl allyl- 
acetate | A”-pentenoate], CH,:-CH-CH,°CH,°CO,Et, b. p. 39—40°/8 mm. 
It is insoluble in water and instantly decolorises potassium per- 
manganate solution. It is best obtained by boiling ethyl y-chloro- 
valerate (21-5 grams) for one hour with quinoline (45 grams.). On 


ORGANIC CHEMISTRY. i. 117 


hydrolysis with aqueous alcoholic potassium hydroxide it yielded 
A’-pentenoic acid, C,H,O,, b. p. 89—91°/12°5 mm., giving an acid 
chloride, b. p. 62—t4°/72—73 mm. and an anitlide, m. p. 92°. In 
the preparation of the anilide a small amount of an isomeric anilide, 
m. p. 45°, was obtained, but not characterised. On oxidation A’- 
pentenoic acid gave succinic acid and carbon dioxide. 

In proving the constitution of the above compounds A’-pentenoic 
acid has been prepared from allylmalonic acid, and in addition the 
author has prepared two of its isomerides. A?- Pentenoie acid, 

CH,°CH:CH-CH,:CO,H, 
b. p. 94—96°/16 mm. obtained by heating methylparaconic acid. 
The acid gives an ethyl ester, b. p. 51—52°/15-5 mm., a methyl ester, 
b. p. 42—43°/18 mm. and 72—75°/87 mm., and an anilide, m. p. 72°. 
A*-Pentenoic acid (compare Crossley and Le Sueur, T., 1899, 78, 166) 
gives an anilide, m. p. 98—99°. . G. 


The Composition of Paint Vapours. ©. A. Kiem (J. Ind. 
Eng. Chem., 1915, 7, 99-102).—A criticism of a recent paper by 
Gardner (A., 1914, i, 380)—The author maintains that no 
evidence has been brought forward to justify the assertion that 
carbon monoxide is present or can be detected in paint vapours; 
the carbon monoxide detected and estimated by Gardner may have 
been derived from the action of the fuming sulphuric acid on the 
formic acid and other organic compounds in the paint vapours. 
The author discusses the question of the changes in weight observed 
during the drying of linseed oil and linseed oil paints and points out 
the many factors which influence the problem. W. P.S. 


Selenoaldehydes. L. Vanino and A. Scuinner (J. pr. Chem., 
1915, [ni], 91, 116-127).—The selenium analogues of formaldehyde, 
acetaldehyde, and benzaldehyde have been prepared by the action of 
hydrogen selenide on the corresponding aldehydes. 

Selenofurmaldehyde, CH,:Se, obtained by passing hydrogen selenide 
into 36% aqueous formaldehyde mixed with three times its volume of 
concentrated hydrochloric acid, separates from alcohol in columnar 
crystals, m. p. about 215°. It is very sparingly soluble in most 
organic media and becomes light green on exposure to sunlight. 

When hydrogen selenide is passed into a solution of acetaldehyde 
in three times its volume of alcohol, saturated with hydrogen chloride, 
and the resulting semi-solid mass crystallised from alcohol, a seleno- 
acetaldehyde, CH,*CHSe, is obtained in slender, transparent needles, m. p. 
139°; the residue, left on evaporating the alcoholic solution separates 
from acetone in crystals of m. p. 123-124°. If chloroform is used as 
a solvent, the resulting product has m. p. 117° Selenoaldehyde 
thus resembles thioacetaldehyde in existing in several modifications. 

a-Selenobenzaldehyde, prepared by passing hydrogen selenide for 
3—4 hours into an alcoholic solution of benzaldehyde, crystallises in 
clusters of yellow, transparent columns, m. p. 83—84°; if the alcohol 
is previously saturated with hydrogen chloride, a mixture of B-and y- 
selenobenzaldehydes is obtained, which may be separated by taking 
advantage of their different solubilities in benzene. B-Selenobenzalde- 
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hyde is the more sparingly soluble form, and crystallises from 
benzene in lustrous, golden-yellow needles of the composition 
30,H,*CHSe,C,H,, m. p. about 205°. 

The benzene mother-liquors yield on evaporation y-sslenobenzalds- 
hyde, which crystallises in slender, pale yellow needles, m. p. 166°. 

When distilled with copper powder f-selenobenzaldehyde is con- 
verted into stilbene. 

Hydrogen selenide is readily prepared by the action of water on 
aluminium selenide. F. B. 


Molecular Weight of Acetone in Freezing Carbon Tetra- 
chloride andin Chloroform. E. Beckmannand O. Faust. (Zeitsch. 
physikal. Chem., 1914, 89, 247-251).—The molecular weight of acetone 
in carbon tetrachloride was determined for concentrations up to 3%. 
Extrapolation of the results shows that in infinitely dilute solution 
acetone exhibits a normal molecular weight, but with increasing 
concentration the molecular weight increases, showing that considerable 
association has taken place, a fact which is also shown in vapour 
pressure determinations. ‘The freezing point constant of chloroform 
has been redetermined, using toluene and ethyl ether and measuring 
the temperatures with a resistance thermometer capable of reading to 
0-001°. A value of 49-0 was obtained in both cases. On attempting 
to determine the molecular weight of acetone in chloroform solution 
results were obtained which indicate that at the temperature of — 65° 
acetone and chloroform unite to form a chemical compound just as 
they do at higher temperatures. -This was confirmed by dropping 
acetone on frozen chloroform, when considerable rise of temperature 
occurred. J. F.S. 


Halogenation. VIII. New Series of Chlorohydroxy-com- 
pounds. Hydrolytic Chlorination of Dimethylpyrone. Iso- 
lation of fy«¢-Tetrachloro-B¢-dihydroxyheptan-d-one and its 
Decomposition into ye-Dichloroheptan-fd{-trione. Rasik La. 
Datta and SatyaRansaN Das Gupta (J. Amer. Chem. Soc., 1915, 37, 
578—582).—When dimethylpyrone is treated with chlorine, or with 
potassium chlorate and hydrochloric acid, or with aqua regia, it is 
converted into Bye{-tetrachloro-B{-dihydroxyheptan-5-one, 

CO(CHCi-CMeCl-OB).,, 
which is obtained as a pale yellow, somewhat viscous oil. This 
substance gradually decomposes with evolution of hydrogen chloride 
and production of -ye-dichloroheptan-Bd{-trione, CO(CHCI-COMe),, 
m. p. 145—146°, which forms colourless crystals. E. G. 


Partial Acylation of Polyhydric Alcohols and Sugars. Emi. 
Fiscuer (Ber., 1915, 48, 266—275).—The acetone compounds of 
dulcitol and mannitol, that is, derivatives in which some of the 
hydroxyl groups are rendered dormant, have been benzoylated in the 
presence of quinoline and then deprived of the acetone residues by the 
action of glacial acetic acid containing a little hydrogen chloride. 
Partially benzoylated alcohols have thus been prepared in the pure 
state, 
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The dulcitoldiacetone, m. p. 98°, prepared in 1895 (Speier, A., 1896, 
i, 77) was a mixture of two isomerides. These may be separated by 
fractional crystallisation from an acetone-light petroleum solution 
into dulcitol-a-diacetone, stout, many-sided crystals, m. p. 145—146°, 
and dulcitol-B-diacetone, well-developed sheaves of needles or prisms, 
m. p. 113—114° (corr.). The former modification is obtained in 
larger yield by shaking the dulcitol with a slightly stronger acetone 
solution of hydrogen chloride than was originally adopted and, after 
removing the acid by means of silver carbonate, evaporating the 
product under the ordinary pressure. On the other hand, the B-form 
predominates if a weaker acid is used and the solution is worked up 
earlier. 

Dibenzoyldulcitol-a-diacetone, C,H,0,Bz,(C,H,)., is prepared by heat- 
ing a mixture of the a-diacetone with quinoline (22 mol.) and benzoyl 
chloride (2 mol.) on the steam bath for 5—6 hours. The mass of 
crystals, which begins to separate early, is ground with alcohol, which 
removes quinoline hydrochloride and impurities, and then crystallised 
from carbon tetrachloride. The substance forms well-developed, four- 
sided prisms, m. p. 185—186° (corr.). If pyridine is employed instead 
of quinoline, another compound of the same composition is formed, in 
needles, m. p. 82—83°. Dibenzoyldulcitol, C,H,,0,Bz,, is prepared by 
shaking the above derivative with a 5% solution of hydrogen chloride 
in glacial acetic acid. It forms four-sided platelets, m. p. 210° (corr.) 
and may be distilled without decomposition. If the benzoylation of 
dulcitol-a-diacetone be carried out at the ordinary temperature, a 
mono-benzoyl derivative is formed, as an oil. This is hydrolysed by 
shaking with chloroform and 5N-hydrochloric acid to monobenzoyl- 
dulcitol, C,H,,0,Bz, which forms thin needles, m. p. 155—156° (corr.). 

Mannitolmonoacetone (Irvine and Paterson, T., 1914, 105, 907, 
908) was also left with quinoline (4°5 mol.), benzoyl chloride (4°5 mol.) 
and chloroform for five days, when the solution was washed with water 
and evaporated. TZ etrabenzoylmannitolmonoacetone, C;H,O,Bz,:C,H,, 
was thus formed, in slender plates, m. p. 122—123° (corr.), 
[a] +0°60° in s-tetrachloroethane and +15-42° in toluene. This 
was hydrolysed as above to tetrabenzoylmannitol, C,H,,0,Bz,, which 
is microcrystalline and has m, p. 122—123° (corr.), and [a]'} +7°83° 
in s-tetrachloroethane. 

The author dissociates himself from the definite views concerning 
the structure of the acetone compounds, which Irvine and Paterson 


ascribed to him (ibid., p. 900) and leaves the question open. 
J. C. W. 


Gentiobiose. G£za ZemptEn (Ber., 1915, 48, 233—238),—The 
biochemical synthesis of gentiobiose by the action of emulsin on 
dextrose, which was achieved by Bourquelot, Hérissey and Coirre 
(A., 1913, i, 1305) does not accord with E. F. Armstrong’s statement 
(The Simple Carbohydrates and the Glucosides, 1912, p. 97) that maltose 
may be obtained in this way. 

The formation of an a-disaccharide, like maltose, is also contrary 
to the established rule that enzymes only bring about the synthesis of 
those disaccharides which, under other conditions, are hydrolysed in 
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their presence. In the case of emulsin these would be f-disaccharides 
like gentiobiose, cellobiose, or isomaltose. 

The author has therefore repeated Bourquelot’s work with positive 
results, for he has isolated the octa-acetate and phenylosazone of 
gentiobiose from the product of the action of emulsin on a 50% 
dextrose solution. 

With the idea of deciding whether gentiobiose is identical with 
isomaltose or not, syrups containing the latter have been prepared 
by Fischer’s method (A., 1891, i, 412) and acetylated. Although the 
octa-acetate of gentiobiose is readily isolated from very impure 
products (A., 1913, i, 707), it could not be obtained from these syrups 
and it seems to be highly probable, therefore, that gentiobiose and 
isomaltose are not identical. J.C. W. 


Chloro-salts of Ruthenium [Ruthenichlorides]. A. Gursirr 
and Ferpinanp Krauss (J. pr. Chem., 1915, [ii], 91, 103—115; 
compare A., 1911, i, 183; 1907, i, 289).—An account of the prepara- 
tion and properties of a number of substituted ammonium rutheni- 
chlorides derived from the following three types :— 

I. (NH,),RuCl,, IT. (NH,),RuCl,, and III. (NH,),RuCl, 

[With F, Krauss.] The following pentachloro-compounds (11) were 
prepared by mixing concentrated solutions of the substituted ammonium 
chlorides and ruthenic chloride in dilute hydrochloric acid. With the 
exceptions indicated below, they all separate in lustrous, black crystals. 
Methylammonium ruthenipentachloride, (NH,Me),RuCl,, lustrous red- 
dish-black crystals; dimethylammonium (NH,Me,),RuCl,; trimethyl- 
ammonium ; tetramethylammonium ; ethylammonium ; diethylammonium ; 
triethylammonium ; tetraethylammonium ; propylammonium, needles ; 
iso-propylammonium, needles; dipropylammonium, lustrous, red 
crystals ; tripropylammonium, reddish-black needles having a vivid 
lustre ; butylammonium ; isobutylammonium lustrous, reddish-brown 
crystals ; di-iso-butylammonium, lustrous, dark red crystals; tri-iso- 
butylammonium; guanidinium, [NH:C(NH,),],RuCl,, lustrous, 
dark red crystals ; ethylenediammonium, C,H,(NH,),RuCl,, small, red 
crystals ; pyridinium, hygroscopic, golden-yellow crystals ; 8-picolinium 
(C;H,Me,*N),RuCl, ; piperidinium, black needles; gquinolinium, 
lustrous, dark red crystals. 

The following new hexachloro-compounds (type I) were prepared by 
the methods already described (A. 1907, i, 289): tetramethylammonium 
(NMe,),RuCl,; tetraethylammonium ; tripropylammonium;  di-iso- 
butylammonium ; tri-isobutylammonium ; di-isoamylammonium, lustrous, 
red crystals; guanidinium, [NH:C(NH,),|,RuCl,; 8-picolinium ; 
piperidinium ; quinolinium. With the exception of the di-isoamyl- 
ammonium salt, all the above compounds form lustrous, black crystals. 

[With Hermann Zwicker. |—In attempts to prepare the correspond- 
ing pentachloro-derivatives by the method described above, the following 
compounds of the heptachloro-series (type II1) were obtained: 
methylammonium, (NH,Me),RuCl,, lustrous, dark reddish-brown 
needles ; ethylammonium, lustrous, reddish-brown, feathery needles or 
small, irregular plates ; ethylenediammonium, |C,H,(NH,),|,RuCl., red 
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to brownish-red, small, lustrous, needles or leaflets; propylenedi- 
ammonium, glistening, purple-red leaflets and needles. F, B. 


Preparation of Hexamethylenetetramine Di-iodide. M. Rix 
(D.R.-P., 278,885 ; from J. Soc. Chem. Jnd., 1915, 34, 250 ; compare 
this vol., i, 6).— Powdered hexamethylenetetramine and iodine react 
speedily in the presence of traces of inert solvents, as, for example, 


alcohol, in quantity insufficient to make the mixture sensibly moist. 
J.C. W. 


Synthesis of Polypeptides by the Action of Glycerol on 
Glycine; Dynamic Study. L. C. Marrarp (Ann. Chim., 1914, 
[ix], 2, 210—268). —A study of the conditions governing the actions 
between glycerol and glycine already recorded qualitatively (compare 
A., 1912, i, 13; 1914, i, 940). The author has first studied the effect 
of “duration of heating, the temperature of heating the mixtures being 
raised during two hours to 175° and then maintained at that level for 
ten-and-a-half hours, test portions of the mixture being withdrawn 
every half hour. After the first two hours at 175°, the glycine begins 
to condense, yielding anhydrides without any other change or loss, 
The condensation takes place in two ways, one yielding cyclo- 
glycylglycine, the other an open chain tetrapeptide, triglycylglycine, 
the amount of this compound steadily increasing with the time. At 
the end of five hours a brown colour begins to develop in the reaction 
mixture, a nitrogenous derivative of glycine other than an anhydride 
being formed. After a time nitrogen is lost from the mixture owing 
to volatilisation of the cycloglycylglycine, and the triglycylglycine 
yields a cyclopolyglycylglycine. 

The author also tried the-effect of varying the proportion of glycerol 
to glycine and found that 4 parts of glycerol (D 1:26) to 1 part of 
glycine gave the best yield of cycloglycylglycine. Diminishing the 
amount of glycerol gave rise to the formation of cyclopolyglycylglycine 
through the intermediary of triglycylglycine. 

The course of the reaction as explained by the author is that 
unstable glyceryl glycinate is first formed and this then breaks down, 
giving cycloglycylglycine and glycerol. Representing glycerol by the 
formula ROH, the formation of cycloglycylglycine is shown by the 


equations 
NH,°CH,°CO,H + R-OH = H,O + NH,°CH,:CO,R, 


2NH,°CH,°CO,R = 00g CH, pv +2R:OH 


Co: CH,: 
and of triglycylglycine by 
NH,°CH,°CO,H + R-OH = H,O + NH,°CH,°CO,R 
2NH, ‘CH, C0, R=R: OH+NH, “OH, -CO-NH- CH, “CO, R 
2NH,°CH, “C0: NH: CH, ‘CO,R= 
R- OH+NH, ‘CH, -CO-NH: CH,°CO-NH-CH,°CO-NH-CH,°CO,R, 
the last compound then undergoing hydrolysis, the formation of the 
more complex compounds being represented in a similar manner. 
The author considers that it is by reactions of this character that 
proteins are built up from simple amino-acids inthe body. W. G. 
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Halogenation. VII. Substituted Nitrogen Chlorides. 
Action of Chlorine on Carbamic Esters and Biurets and 
the Preparation of Chlorocarbamic Esters and Chlorobiurets. 
Rasik Laut Darra and Satyaransan Das Gupta (J. Amer. Chem. Soc., 
1915, 3'7, 569—578).—In an earlier paper (A., 1914, i, 257), it has 
been shown that ethyl chlorocarbamate can be prepared by the action 
of chlorine on a well cooled, aqueous solution of ethyl carbamate. 
The reaction has now been extended to the chlorination of other 
carbamates and also of biuret and its derivatives. The alky] chloro- 
carbamates are generally pale yellow liquids, and are soluble in most 
of the usual organic solvents. When applied to the skin, they 
produce painful blisters. 

In the case of methyl carbamate, a chloro-derivative cannot be 
obtained. Propyl carbamate yields either a mono- or di-chloro- 
derivative according to the amount of chlorine passed into the 
solution. Propyl chlorocarbamate, NHCI-CO,Pr*, has D® 1°269 and 
nm‘, 145377. Propyl dichlorocarbamate forms a pale yellow, mobile 
liquid, but could not be obtained in a pure condition. isoButy! carb- 
amate also furnishes mono- and di-chloro-derivatives. isoButyl 
chlorocarbamate, NHC1*CO,°C,H,, has D® 1°156 and n‘} 1:44615, and 
when heated at 140°, it begins to boil and suffers decomposition, leaving 
a white solid. The dichloro-derivative could not be obtained in a pure 
state. In the case of isoamyl carbamate, the dichloro-derivative is 
produced but the monochloro-derivative cannot be obtained. isoAmyl 
dichlorocarbamate, NCI,*CO,°C,H,,, has D”® 1°156 and mn‘) 1°45146 ; 
it begins to boil at 124° and undergoes violent decomposition at 145°. 

When diethy] ethylidenecarbamate (ethylideneurethane), 

CH,*CH(NH-CO,Et),, 
is treated with chlorine, it is converted into ethyl dichlorocarbamate, 
NCI,*CO,Et, which has D® 1304 and n*{°1-45397. Chloralurethane 
is not attacked by chlorine. When phenyl carbamate, suspended in 
water, is treated with chlorine, a condensation product, C,,H,,O,N,Cl,, 
m. p. 83°, is produced, which forms white needles. 

When ethy! chlorocarbamate is left for several days in contact with 
aqueous alkali in presence of air, it is decomposed with formation of a 
crystalline compound, C,H,,0,N,Cl, m. p. 147°. 

By the action of chlorine on an aqueous solution of biuret, 
dichlorobiuret, NH(CO-NHCl),, m. p. 160° (decomp.), is produced as a 
crystalline powder which is quite stable. Acetylbiuret is similarly 
converted into acetyldichlorobiuret, NHAc*CO-NH-CO-NCI,, m. p. 170° 
(decomp.). In the case of benzoylbiuret, a chloro-derivative could not 
be obtained. E, G. 


Preparation of Acylated Isocarbamide Ethers. Farpenras- 
RIKEN voRM. Friepr. Bayer & Co. (D.R.-P., 277,466.)—When the 
tsocarbamide ethers or their salts are treated with a-bromoisovaleryl 
haloids, they are converted into the a-bromoisovalerylisocarbamide 
ethers, which are feebly basic, and act promptly and without ill effects 
as sedatives. 

a-Bromoisovalerylisocarbamide methyl ether, 

CHMe,:CHBr:CO-N H-C(OMe): NH, 
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is prepared by adding the acid bromide to methylisocarbamide 
(A., 1900, i, 431) in cold, ethereal solution, and evaporating the 
filtrate. It is an oil which may be distilled in small quantities, b.p. 
149°/5 mm. a-Bromoisovalerylisocarbamide ethyl ether is prepared, as 
an alternative, from the hydrochloride of ethylisocarbamide (ibid.). 
A mixture of this salt with a-bromoisovaleryl bromide and benzene is 
gradually treated with 30% potassium hydroxide in the cold. Both 
oils are converted into a-bromoisovalerylcarbamide, with elimination 
of the alkyl chloride, when warmed with hydrochloric acid. 
J. C. W. 


The Action of Oxalyl Chloride on Some Derivatives of 
Hydrazine. T. Foupmers (Rec. trav. chim., 1915, 34, 34—77).—The 
first part of the paper is a résumé of work already published on the 
subject. The author has examined the condensation products of 
oxalyl chloride with three different types of hydrazine derivatives. 
In the case of those containing only one substituent, namely, methyl-, 
phenyl-, acetyl-, and benzoyl-hydrazines, the unsubstituted -NH, group 
of the hydrazine reacted with the oxalyl chloride, giving substances of 
the type oxalyl-bis-8-methylhydrazide, NHMe-NH-CO-CO-NH-NHMe. 
Only in the case of methylhydrazide were other condensation products 
obtained, oxalyl-bis-a-methylhydrazide, NH,*NMe-CO-CO*NMe'NH,, 
in the form of its benzylidene derivative, 

CHPh:N-NMe-CO-CO-NMe-N:CHPh, 
m. p. 210° (compare Backer, T., 1912, 101, 594) and at the same time 
a small amount of another benzylidene derivative was isolated, probably 
coming from the mixed af-hydrazide, NH,*NMe-CO-CO-NH:NHMe. 
Of the symmetrical disubstituted hydrazines two were examined. 
s-Dimethylhydrazine hydrochloride gave with oxalyl chloride a com- 
pound, C,H,,0,N,, not melting at 365° and probably having the 
CO-NMe-NMe*CO 
CO-NMe-NMe-C0' 
action of s-dibenzoylhydrazine and oxalyl chloride was diphenyl-1 : 3 : 4- 


oxadiazole, cPn<N Sopp, m. p. 139—140° (compare Pinner, 


Ber., 1894, 27, 100; Stollé, A., 1904, i, 453). At the same time, 
a small amount of a crystalline compound, C,,H,,O,N,, m. p. 168—170°, 
was obtained, but its constitution not determined. 

Three unsymmetrical disubstituted hydrazines were examined :— 
as-Dimethylhydrazine hydrochloride yielded with oxalyl chloride 
oxaly|-bis-8-dimethylhydrazide, NMe,-NH:CO:CO-NH-NMe,, m. p. 
233° (compare Backer, A., 1912, i, 730). Phenylmethylhydrazine 
similarly yielded oxalyl-bis-B-phenylmethylhydrazide, 

NMePh:NH-CO-CO:NH:NMePh, 
m. p. 196—197°, giving in solution in strong sulphuric acid with 
oxidising agents an intense red colour. as-Diphenylhydrazine with 
oxalyl chloride yielded oxalyl-bis-B-diphenylhydrazide, 
NPh,*NH-CO-CO-NH:NPh,, 
decomposing at 335—-336°. With these three hydrazides the solubility 
diminishes as the methyl groups are replaced by phenyl groups. These 


constitution The principal product of the inter- 
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three hydrazides were then used as mixed tertiary derivatives of 
hydrazine and submitted to the action of oxalyl chloride. Oxalyl-bis- 
B-dimethylhydrazide with oxalyl chloride gave a yellow compound, 
C,H,,0,N,, m. p. 238—240°, which was readily decomposed by water, 
giving for each molecule one molecule of carbon monoxide and one of 
carbon dioxide, and leaving in the aqueous solution the original 
hydrazide. With 1:3:4-tolylenediamine in absolute alcohol the com- 
pound yielded on boiling 2: 3-dihydroxy-6-toluquinoxaline (compare 
Hinsberg, A., 1887, 382 ; Meyer, A., 1897, i, 376). On prolonging 
the heating of these two substances together dimethylhydrazine was 
obtained. As a result of these reactions the author considers this 
compound to be a mono-dimethylosazone of oxalic anhydride and to 
hoes i tituti C0-0- :-N-NMe, 

e the constitution 1,0, -N-NMe,’ 
hydrazide with oxalyl chloride yields a deep red, crystalline compound, 
C,,H,,0O,N,, m. p. 229—230° (decomp.). This compound is also 
decomposed by water, giving carbon monoxide and carbon dioxide, and 
gives with tolylenediamine 2: 3-dihydroxy-6-toluquinoxaline, and, on 
prolonging the heating, phenylmethylhydrazine. It is therefore 
considered to be the monopheny]methylosazone of oxalic anhydride, 
Si eke Oxalyl-bis-8-diphenylhydrazide did not react with 
oxalyl chloride in benzene even on boiling for several days, or on the 
addition of catalysts such as cuprous chloride or pyridine. Oxalyl 
chloride reacted with the hydrochloride of ethyl hydrazinoacetate in 
benzene, giving a compound, (C,H,O,N)n, which could not be obtained 
crystalline, and of which the molecular weight could not be deter- 
mined. 

Chloroacetyl chloride reacted with as-phenylmethylhydrazine hydro- 
chloride in benzene, giving chloroacetylphenylmethylhydrazide, 

!,H,,ON,Cl, 
needles, m. p. 75°, which with "aleoholic potassium hydroxide gave 
bis-phenylmethylaminodiketopiperazine, 
NMePh‘N<Oyy (Gg >N-NMePh, 

m. p. 244—245° (compare ‘Abenius, J. pr. Chem., 1897, [ii], 47, 183). 
The author could not obtain sufficient of this compound to oxidise 


it and so obtain the corresponding tetraketopiperazine derivative. 
W. G. 


Oxalyl-bis-8-phenylmethyl- 


Hydrazides and Azoimides of Organic Acids. XXIX. 
Aydrazide and Azoimide of Adipic, Pimelic and trans-Hexa- 
hydroterephthalic Acids. Turopor Curtius (J. pr. Chem., 1915, 
[ii], 91, 1—38; compare A., 1914, i, 873).—An account of the 
conversion of adipic, pimelic, and trans-hexahydroterephthalic acids 
into tetramethylenediamine, pentamethylenediamine and ¢rans-1 : 4- 
diaminocyclohexane, by the method illustrated in the following 
scheme : [CH,],(CO,Et),>[CH,],(CO-NH-NH,), —> [CH,],(CO-N;), 


EtOH, 
es, LCH,],(NH°CO,Et), —> [CH,],(NH,),. 
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[With Fryst Darustaeprer. |}—Adipy'dihydrazide, 
C,H,(CO*-NH-NH,),, 
prepared by the gradual addition of ethyl adipate to boiling hydrazine 
hydrate (4 mols.), crystallises in lustrous leaflets, m. p. 171° and forms, 
with alcoholic hydrogen chloride, a hydrochloride, B,2HCI, m. p. 275° 
(decomp.). When shaken with benzaldehyde in aqueous solution, it 
yields a dibenzylidene derivative, C,H,(CO-NH-N:CHPh),, which 
crystallises in microscopic needles, m. p. 215—216°, and forms a silver 
salt, C,,H,,O,N,Ag,, m. p. 175—176° (decomp.); the di-p-hydroxy- 
benzylidene derivative has m. p. 275°; the dicinnamylidene derivative, 
m. p. 231—232°. Adipyldiisopropylidenehydrazide, 
C,H,(CO-NH'N:CMe,),, 

prepared by heating the dihydrazide in acetone solution, forms a white 
powder, m. p. 174°. 

Ethyl adipyldihydrazidediacetoacetate, 

C,H,(CO-NH:N:CMe:CH,°CO,Et),, 
has m. p. 125°. 

When shaken with benzoyl chloride and aqueous sodium hydroxide 
the dihydrazide yields a dibenzoyl derivative, C,H,(CO-NH-NHBz),, 
erystallising in microscopic needles, m. p. 240°, and on treatment 
with éodine in alcoholic solution is converted into sec-adipylhydrazide, 


Oconee a white powder, m. p. above 300°. 


Adipyldiazoimide, C,H,(CO-N,),, is obtained as a yellow oil by the 
gradual addition of hydrochloric acid to an aqueous solution of the 
dihydrazide and sodium nitrite. It has a penetrating odour, solidifies 
at —1° to a white, crystalline mass, and explodes when heated either 
alone or in the presence of water. In ethereal solution it reacts with 
p-toluidine and with aniline yielding the corresponding di-p-toluidide, 
C,H,(CO-NH-C,H,Me),, microscopic needles, m. p. 216°, and anilide, 
m. p. 233° respectively. 

Ethyl tetramethylene-ad-dicarbamate, C,H,(NH-CO,Et),, prepared by 
heating adipyldiazoimide in alcoholic solution, crystallises in long, 
slender needles, m. p. 85—86°, and on hydrolysis with hydrochloric acid 
is converted into tetramethylenediamine, which was characterised by 
means of its hydrochloride and platinichloride. 

Adipyldiglycine, C,H,(CO*NH*CH,°CO,H),, obtained by the inter- 
action of adipylazoimide and glycine in the presence of aqueous sodium 
hydroxide, crystallises in prisms, m. p. 190°, and gives a deep blue 
coloration with potassium hypochlorite and phenol; the ammonium 
salt, m. p. 205° (decomp.), si/ver salt, m. p. about 227° (decomp.), with 
previous darkening at 220°, ethyl ester, m. p. about 60°, and amide, 
m. p. 132°, are described. Hippuric acid may be prepared from 
benzoylazoimide and glycine in a similar manner. 

[With Hans Painesnemm.|—Ethyl pimelate reacts with boiling 
hydrazine hydrate, yielding pimelyldihydrazide, 

CH,( (CH, ],°CO-NH-NH,),, 
m. p. 182°, which forms a picrate, crystallising in small, yellow leaflets, 
m. p. 166°; the dibenzylidene derivative, C;H,,.(CO-NH-N:CH Ph), 
has m. p. 185°; the di-p-hydroxybenzylidene derivative, m. p. 210°. 
The dihydrazide yields a dibenzoyl derivative, m. p. 211°, and when 
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heated with acetone forms a diisopropylidene, C,H,,(CO-NH-N:CMe,).,, 
m. p. 129°. On treatment with nitrous acid in aqueous solution it is 
converted into pimelyldiazoimide, C;H,,(CO*N,),, which forms an 
explosive oil and reacts with p-toluidine in ethereal solution, yielding 
pimelo-p-toluidide, lustrous leaflets, m. p. 206°. 

Ethyl pentamethylenedicarbamate, C;H,,(NH-CO,Et),, prepared by 
boiling an alcoholic solution of pimelyldiazoimide, has m. p. 71° and is 
hydrolysed by hydrochloric acid to pentamethylenediamine, of which 
the hydrochloride and platinichloride were analysed. 

Suceinyldiglycine, C,H,(CO-NH-CH,°CO,H),, obtained by shaking 
succinyldiazoimide with glycine in the presence of aqueous sodium 
hydroxide, crystallises in microscopic, transparent columns, m. p. 205°, 
and forms an ammonium salt, m. p. 184°, containing 1H,0; the silver, 
magnesium, copper,and barium salts are also mentioned; the ethyl 
ester, prepared from the silver salt and ethyl iodide, crystallises in 
slender needles, m. p. 116°, and on treatment with aqueous ammonia is 
converted into succiny/diglycinamide, m. p. 234°. 

[With Ricnarp Sraneassincer.|—Methyl trans-hexabydrotereph- 
thalate reacts with hydrazine hydrate in boiling alcoholic solution, 
yielding trans-hexahydroterephthaloylhydrazide, C,H,,(CO-NH:NH,)., 
which crystallises in slender, strongly anisotropic needles of high m. p. 
and forms a hydrochloride, crystallising in slender needles; the di- 
benzylidene, C,H,,(CO*'NH:N:CHPh),, and di-o-hydroxybenzylidene de- 
rivatives are white powders, m. p. above 300°. The diisopropylidene 
derivative, C,H,,(CO*-NH:*N:CMe,),, crystallises in clusters of very 
slender needles ; the derivative from ethy] acetoacetate, 

C,H,)(CO-NH-N:CMe-CH,:CO,Et),, 
forms a white powder, m. p. above 300°. 

The hydrazide reacts with aqueous potassium cyanate, yielding 
trans-hexahydroterephthaloyldisemicarbazide, , 

C,H,,(CO-NH-NH-CO-NH,),, 

which separates in white, granular, doubly refractive crystals of 
cubical appearance, m. p. above 300°. On treatment with sodium 
nitrite and acetic acid in aqueous solution, it is converted into trans- 
hexahydroterephthaloyldiazoimide, C,H,)(CO-N,),, crystallising in soft, 
colourless needles, m. p. 63°. When kept for several days the 
crystals of the azoimide lose their transparency and then have m. p. 
about 55°. This change is probably due to the transformation of the 
azoimide into the dicarbimide, C,H,)(N:C:0O),. 

Ethyl-trans-hexahydrophenylene-1 : 4-dicarbamate, C,H,)(NH-CO,Et),, 
prepared by heating the azoimide in alcoholic solution, crystallises in 
lustrous, anisotropic needles of prismatic habit, m, p. 236°; the 
methyl ester, m. p. 263°, and benzyl ester, lustrous, anisotropic 
columnar needles, m. p. 244—245°, were prepared in a similar 
manner. 

When heated with aniline at 200° the azoimide yields the dicarb- 
amide, C,H,,(NH-*CO-NHPh),, as a white mass which chars without 
melting ; if the reaction with aniline is carried out in ethereal solution 
at the ordinary temperature, a yellow substance, 

CO(NH-C,H,,"NH-CO-NHPh).,, 
insoluble in all solvents, is produced. The latter substance is accom- 
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panied by a small amount of a white, amorphous anilidecarbamide, 
NHPh:CO-C,H,,"NH°CO:-NHPh, m. p. above 300°, which is readily 
separated by taking advantage of its solubility in alcohol. 

When boiled with water for seven hours, the azoimide is converted 
into the substance, CO(NH:’C,H,,*NH°CO,H),, whilst, if the heating 
: — . NH-C,H,,"NH : 
is more prolonged, a cyclic dicarbamide, CON H-OHY-NH> OO is 
produced. Both substances are insoluble in all organic media and show 
nom. p. trans-l : 4-Diamino-cyclo-hexane, prepared by the hydrolysis 
of ethyl ¢rans-hexahydrophenylene-1 : 4-dicarbamate with concentrated 
hydrochloric acid at 120°, has b. p. 87—88°/18 mm., and crystallises 
in long, slender columns, m. p. 56—58° ; the hydrochloride, 

C,H,.(NH,),,2HCI, 
small, lustrous leaflets, platinichloride, aurichloride, yellow, slender, 
anisotropic columns, which decompose without melting, picrate, lustrous 
anisotropic, citron-yellow leaflets, and sulphate are described; the 
dibenzoyl derivative has m. p. above 300°. The oily 1 : 4-diaminocyclo- 
hexane described by Baeyer and Noyes (A., 1899, i, 1147) probably 
consists of a mixture of the cis- and trans-isomerides. F. B. 


The Action of Arsenite on Nitrosomethylurethane. A. 
Gutmann (Ber., 1915, 48, 59—62).—Having already observed that 
sodium benzene-diazoxide unlike the isodiazoxide, readily oxidises 
sodium arsenite to arsenate (A., 1912, i, 397), the author has sub- 
mitted diazomethane, ethyl diazoacetate and nitrosomethylurethane 
to the action of an alkaline solution of sodium arsenite. In the case 
of the former two substances no formation of arsenate was observable 
but with the last named a sufficiently concentrated solution of arsenite 
underwent oxidation. 

The oxidation of the arsenite in this case is attributed to the 
primary formation of sodium methyl diazoxide in which the author 
regards the oxygen atom as especially reactive. D. F. T. 


Azibutanone. I. Orro Diets and Kart Priaumer. (Ber., 1915, 
48, 223—231).—The reaction between diacetyl and hydrazine leads 
to numerous products, including complex azines. These may be 
derived from the simple monohydrazone, which has the normal 
structure, CH,*CO-CMe:N-NH,, for it condenses with benzaldehyde 
and forms an acetyl compound. On oxidation, it yields azibutanone, 
CH,*CO-CMe:N,, which is a very reactive, orange coloured oil, losing 
nitrogen when treated with water, alcohol, or acids. It is not certain 
if it forms dimethylketen or its transformation product, tetramethyl- 
cyclobutanedione, on heating, but this may be so, for it yields iso- 
butanilide when warmed with aniline. ; 

A mixture of hydrazine hydrate (6 grams) and water (3 c.c.) is 
dropped into diacetyl (10 c.c.) cooled to — 20°, and the solution is then 
left at the room temperature. Diacetyl monohydrazone soon commences 
to separate, in colourless crystals, m. p. 67°. Large crystals are stable 
but the powder soon becomes yellow and the compound is very 
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sensitive towards dilute acids, which transform it into a yellow, 

amorphous substance. The benzylidene compound, 
CH,°CO-CMe:N-N:CHPh, 

forms deep yellow leaflets, m. p. 45—46°, and the acetyl derivative, 

C,H,,0,N,, which may also be prepared by the action of acetyl- 

hydrazine on diacetyl, has m. p. 163°. 

When a suspension of the finely divided hydrazone in ice-cold water 
is treated with nitrous fumes, the azine, (CH,*CO-CMe:N°),, is formed. 
The same compound may be prepared by shaking an aqueous solution 
of the hydrazone with diacetyl and then cooling in ice, when it 
soon separates in crystalline masses. It forms stout, yellow 
crystals, m. p. 39°, b. p. 104—109°/12 mm., which have an intense, 
pleasant odour of geraniums and impart deep yellow colours to organic 
solvents. If the mother liquor is kept for some time in the cold, 
a more complicated azine, CMeAc:N-N:CMe-CMe:N:N:CMeAc, 
separates. This forms colourless, brilliant scales, m. p. 105°, b. p. 
144°/17 mm. 

In order to oxidise the hydrazone, it is dissolved in ether and 
shaken with silver oxide and anhydrous sodium sulphate. The solvent 
is then slowly distilled from the dark orange filtrate and the residue 
fractionated under reduced pressure. The yield is good. Aztbutanone, 
C,H,ON,, is a mobile, deep orange liquid, b. p. 45°/12 mm., with a 
stupefying, ethereal odour. The olive-green vapour explodes violently 
when air is too quickly admitted to the distilling flask. Azibutanone 
gives a brisk evolution of nitrogen when warmed with methy] alcohol, 
and forms the methyl ether of dimethyl ketol, CH,-CO-CHMe-OMe, a 
pleasant smelling liquid, b. p. 113—114°/759 mm. Similarly, it forms 
dimethylketol itself when warmed with water, dimethylketol benzoate 
with benzoic acid, and, apparently, a-chlorobutanone with hydrochloric 
acid. It also reacts with aqueous formaldehyde to form a-methyl- 
acetoacetaldehyde, CH,*CO-CHMe-CHO, and _ hydroxymethylene 
butanone, CH,*CO-CMe.CH:OH, which will be described in another 
paper. J.C. W. 


Mercury Compounds of Aliphatic Amines. M. Rarro and 
A. Scareita (Gazzetta, 1915, 45, i, 123—127)—Kohler (A., 1880, 
159) regarded the compound which he obtained by the interaction 
of ethylamine and mercuric chloride as the ethyl derivative of the 
white precipitate, NH,HgCl, formed by ammonia and mercuric 
chloride. Since, however, it has been shown that this white pre- 
cipitate has the formula NHg,Cl,NH,Cl, and that mercuriammonium 
compounds are represented by the general formula NHg,X, Kéhler’s 
compound must be regarded as mercuriethylammonium chloride, 
Hg:NHEtC]. Similar compounds, especially the nitrates, may be 
obtained readily by the action of aliphatic amines on mercuric salts. 

Mercurimethylammonium nitrate, Hg:NHMe-NO,+H,0, forms a 
white, microcrystalline powder and mercuriethylammonium nitrate, 
Hg:NHEt-NO,, microscopic, rhombic plates. 

The action of an alcoholic solution of amylamine on mercuric 
nitrate solution yields the complex salt, 

Hg:NH(C;H,,)-NO, + C,H,,"NH,,HNO,, 
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as a white, microcrystalline precipitate. When treated with 2% 
sodium hydrogen carbonate solution, this double salt is converted 
into free mercuriamylamine, Hg:N-C,H,,, which forms a white 
powder, 

Mercurimethylammonium chloride, Hg:NHMeCl, forms a white 
microcrystalline precipitate. T. H. P. 


Preparation of Mercurised Amino-compounds. J. D. 
Rievet (D.R.-P., 279,199; from J. Soc. Chem. Ind., 1915, 34, 250).— 
The alkali salts of aminomethanedisulphonic acid are treated with 
mercuric oxide in presence of water. The aqueous solutions of the 
compounds, if mixed with a little alkali carbonate and protected from 
the air, are quite stable and may be used for injections. They do not 
precipitate albumin. J. C. W. 


The Replacement of Substituents in Benzene Derivatives. 
A. F. Hotteman (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
1027—1034).—As a corollary to his studies on the introduction of 
substituents into the benzene nucleus, Holleman is investigating the 
rules governing the replacement of substituents. How great is the 
problem will be realised when it is pointed out that, taking 14 common 
substituents, there are theoretically possible 315 di-derivatives and 
4774 tri-derivatives. Of these, only 130 of the former and 232 of 
the latter have been tested as to the replacement of their substituents, 
and this for so many different purposes that the results are valueless 
for a systematic study. 

At the outset, three points have been tested; (1) the velocity of 
transformation in a complete set of isomerides, (2) the effect of 
changing the reacting agent, and (3) the effect of temperature. If 
the influence of position, of the reagent, and of temperature on the 
velocity constant followed any definite rule the study of the replace- 
ment of a given substituent in a whole series of compounds would be 
simplified, but, as the experiments show, this is by no means the case. 

The 3 dichlorobenzenes, 3 chloronitrobenzenes and 6 dichloronitro- 
benzenes have as yet been studied, with regard to the replacement of 
chlorine by sodium methoxide and diethylamine. As the details will 
be published in the Rec. trav. chim. (with de Mooy), it may be as 
well to give only the conclusions at this point. It has been found 
that the replacement of chlorine is largely dependent on the position 
of the substituents, and influenced by the reagent employed, and that, 
although the temperature coefficient is fairly constant for one set of 
isomerides and one reagent, it is not the same for the two reagents, 
the reaction with sodium methoxide being influenced much more than 
the reaction with diethylamine. J. OC. W. 


Some Nitro- and Halogen Derivatives of y-Cumene. 
A. Huenper (Rec. trav. chim., 1915, 34, 1—33).—The author has 
prepared trinitro-y-cumene, m. p. 185°, by nitrating y-cumene with 
a mixture of nitric and sulphuric acids and has submitted the nitro- 
compound to the action of a number of reagents. To prove the 
constitution of some of the products he has prepared a number of 
nitro-, bromo- and chloro- derivatives of y-cumene. 
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With sodium methoxide in alcohol trinitro-y-cumene yields 
6-methoxy-3 :5-dinitvo-p-cumene, m. p. 80°, and sodium nitrite. 
A similar reaction took place with sodium ethoxide, but the ethoxy- 
derivative could not be isolated owing to resinification. Similarly, 
with aqueous sodium hydroxide acting on an acetone solution of 
trinitro-y-cumene, the formation of sodium nitrite was demonstrated 
but the dinitro-y-cumenol could not be isolated. When heated 
with alcoholic ammonia in a sealed tube at 120—130°, trinitro-y- 
cumene gave 3 : 5-dinitro-6-y-cumidine, m. p. 183°. With an 
alcoholic solution of methylamine, 3: 5-dinitro-6-methylamino-y-cumene, 
m. p. 140°, was obtained, which with nitric acid (D 1°52) gave 
3 : 5-dinitro-6-methylnitroamino-w-cumene, m. p. 113°, Attempts to replace 
the 6-nitro-group by an ‘SH group by the action of sodium sulphide 
on trinitro-y-cumene, only yielded nitro-y-cumidinesulphonic acid 
owing to intramolecular oxidation (compare Blanksma, A., 1905, i, 
425). This difficulty was overcome by adding sodium sulphide in 
alcoholic solution to 4-chloro-1 : 3-dinitrobenzene in the same solvent, 
filtering the resulting liquid, and adding the filtrate to an alcoholic 
solution of trinitro-y-cumene, when 4: 6:2’: 4’-tetranitro-2 : 3 : 5-tri- 
methyldiphenyl sulphide, m. p. 215°, was obtained. 

To confirm the supposition that it was the 6-nitro-group in trinitro- 
y-cumene which was so readily replaceable the following preparations 
were made. The three bromo-y-cumenes were prepared as follows. 
5-Bromo-y-cumidine hydrobromide was diazotised and the solution 
poured on to a boiling solution of cuprous bromide in hydrobromic 
acid, giving 5-bromo--cumene, m. p. 72°. This substance was also 
obtained by the direct bromination of y-cumene in the presence of 
powdered iron, and at the same time an oil, b. p. 226—230°, was 
obtained, which was a mixture of 3- and 6-bromo-y-cumenes. ‘To 
prepare 3-bromo-y-cumene in the pure state, 3-nitro-y-cumene was 
reduced by iron in sulphuric acid and the resulting 3-y-cumidine, 
b. p. 235°/760 mm., diazotised and submitted to the Sandmeyer 
reaction, 3-bromo--cumene being obtained as an oil. 6-Bromo-W-cumene 
was obtained as an oil, b. p. 223°/760 mm., by similar treatment of 
6-y-cumidine (compare Auwers, A., 1886, 143). A _ better yield 
of 6-bromo-y-cumene was obtained by brominating 5--cumidine in 
concentrated hydrochloric acid, and diazotising the resulting 6-bromo- 
5-y-cumidine, m. p. 72°, and eliminating the amino-group, the product 
being the required 6-bromo-y-cumene. 6-Bromo-5-y-cumidine, on boiling 
with acetic anhydride, gives an acetyl derivative, m. p. 204°, which 
with nitric acid (D 1°52) yields 6-bromo-3-nitro-5-aceto--cumidide, 
m. p. 235°; the latter on hydrolysis with concentrated sulphuric acid 
yielded 6-bromo-3-nitro-5-y-cumidine, m. p. 150° (compare Blanksma, 
loc. cit.). 

Of the dinitro-y-cumenes only 3:6-dinitro-y-cumene, m. p. 96°, 
was previously known (compare Nietzki, A., 1894, i, 406). The author 
has now prepared the other two. 3:5-Dinitro-y-cumene, m. p. 72°, 
was prepared by diazotisation and the Sandmeyer reaction, from 3: 5- 
dinitro-y-cumidine (see above). For the third isomeride 3-y-cumidine 
was acetylated and then nitrated with a mixture of sulphuric and 
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nitric acids giving 5: 6-dinitro-3-aceto-y-cumidide, yellow crystals, 
m. p. 221°, which on hydrolysis yielded 5 : 6-dinitroy-cumidine, m. p. 
206°, and this by diazotisation gave 5: 6-dinitro--cumene, yellow 
crystals, m. p. 90°. 3:5-Dinitro-y-cumene, on reduction with alcoholic 
ammonium sulphide, yielded 3-nitro-5-y-cumidine (compare Mayer, A., 
1887, 659, 953) and 3 : 6-dinitro-y-cumene, when similarly reduced, gave 
3-nitro-6--cumidine, m. p. 92°, which with bromine in acetic acid 
yielded 5-bromo-3-nitro-6-y-cumidine, m. p. 165°. 

The three isomeric bromodinitro-y-cumenes have been obtained by 
nitrating the corresponding bromo-y-cumenes ; 5-bromo-3 : 6-dinitro-y- 
cumene has m. p. 218°; 3-bromo-5 : 6-dinitro-w-cumene, m. p. 180°, and 
6-bromo-3 : 5-dinitro-yy-cumene, m. p. 179°. 

6-Chloro--cumene was obtained as an oil, b. p. 210°/760 mm., by the 
Sandmeyer reaction from 6-y-cumidine, and on nitration yielded 
6-chloro-3 : 5-dinitro-y-cumene, m. p. 162°. 

Although the 6-nitro-group in trinitro-y-cumene can be easily re- 
placed as already shown, the chlorine in 6-chloro-3 : 5-dinitro-y-cumene 
is only with difficulty replaced by heating with alcoholic ammonia, and 
6-bromo-3 ; 5-dinitro-y-cumene is not acted on under such conditions. 
Furthermore, in the, case of 5-bromo-3 : 6-dinitro-y-cumene neither the 
bromine nor the 6-NO, group are at all readily attacked by the agents 
previously indicated and 3-bromo-5 : 6-dinitro-y-cumene gives negative 
results under the same conditions. 

A peculiar reaction has been noted with a mixture of sulphuric and 
nitric acids on certain of these haloid-dinitro-y-cumenes, a product 
being obtained which contains a nitro-group very easily replaceable by 
other groups. 5-Bromo-3 : 6-dinitro-/-cumenes, when dissolved in nine 
times its weight of nitric acid (D 152) heated on a water-bath and 
to the liquid added an equal volume of sulphuric acid (D 1°82) yielded 
a compound, C,H,O,N,Br, m. p. 150°, which the author provisionally 
terms anitrate. 5-Chloro-3 : 6-dinitro-y-cumene gave a compound, m. p. 
147°, and 6-bromo-3:5-dinitro-y-cumene a compound m. p. 185°, 
whilst 3-brome-5 : 6-dinitro-y-cumene, and trinitro-y-cumene were not 
acted on under such conditions. The compound from 5-bromo-3 : 6- 
dinitro-ycumene has been examined in detail. On heating it with 
water alone, or better with water and acetone as a solvent, in a sealed 
tube, a crystalline compound, C,H,O;N,Br, m. p. 202°, was obtained, 
whilst the aqueous liquid gave the tests for nitrites. The same 
compound was obtained by acting on the nitrate with sodium methoxide 
or ethoxide in alcohol or with alcoholic ammonia; the two former 
reagents yielded, however, a second crystalline compound, m. p. 190°. 
On heating the nitrate in alcoholic solution with methylamine, a 
compound, C,,H,,0,N,Br, crystallising in colourless needles, m. p. 185°, 
was obtained, while if ethylamine was used a compound, C,,H,,0,N,Br, 
m. p. 130°, was obtained. The compound obtained with methylamine 
on solution in nitric acid lost nitrogen and gave the compound, m. p. 
190°, obtained from the nitrate with alcoholic ammonia. On boiling 
the nitrate with aniline, a yellow, crystalline compound, C,,H,,0O,N,Br, 
m. p. 168°, was obtained. The author considers that the compound he 
calls a nitrate is either (1) a substance containing a nitro-group in 
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the side chain, with a group *CH,*NO, or (2) an additive product of 
bromodinitro-y-cumene and nitric acid, or (3) a nitrate of bromo- 
dinitro-y-cumene, and containing the group *CH,*O°NO,,. W. G. 


The Synthesis of p-Thiol-@-phenylethylamine. Harotp Kine 

(T., 1915, 10'7, 222 —230).—Benzo-p-amino-8-phenylethylamide, 

NH,°C,H,-CH,°CH,*NH Bz, 

is readily converted by diazotisation and treatment with potassinm 
xanthate in alkaline solution into benzo-p-xanthyldiazo-8-phenylethyl- 
amide, which, at 70°, passes spontaneously into benzo-p-ranthyl-B- 
phenylethy ylamide, COSEtS: C,H,CH,°CH,-NHBz. The latter is con- 
verted by hydrolysis into benzo-p- thiol-. B-phenylethylamide, which is very 
susceptible to oxidising agents. For the isolation of p-thiol-B-phenyl- 
ethylamine from it, the most practical way is to convert it by oxidation 
into the disulphide, 8,(C,H,;CH,*CH,*-NHBz),, which, when hydro- 
lysed with hydrochloric acid, yields the dihydrochloride of di-B-phenyl- 
ethylamine p-disulphide, 8,(C,H,-CH,*CH,*NH,,HCl);. On reduction 
with tin and hydrochloric acid, the latter gives the hydrochloride of 
p-thiol-B-phenylethylamine. 

All the thiol compounds and disulphides obtained give the color- 
ation described by Johnson and Brautlecht (A., 1912, i, 805) for 
thioltyrosine and its disulphide. Unlike tyrosine and p-hydroxy- 
phenylethylamine, the characteristic reaction with Mérner’s reagent 
is not shown by p-thiol-8-phenylethylamine or any of its derivatives. 

With regard to physiological activity, p-thiol-8-phenylethylamine is 
found to have about one-sixth the pressor activity and the disulphide 
one-thirtieth the activity, of p-hydroxy-8-phenylethylamine. 

Benzo-p-amino-8-phenylethylamide, vd p. 133°5—134-5° (corr.), 
[Barger and Walpole, T., 1909, 95, 1722, give 134°] is prepared by 
the reduction of benzo-p- ‘nitro-B-phenylethylamide by tin and hydro- 
chloric acid. The hydrochloride, hexagonal leaflets, has m. p. 283— 
285° (corr.) [Barger and Walpole give m. p. above 280° (decomp.)], 
the sulphate, six-sided leaflets, melts at 278—279° (corr. decomp.) 
whilst the acetyl derivative, rectangular leaflets, has m. p. 209°5— 
210°5° (corr.). When the base is diazotised and the diazo-solution 
treated with potassium xanthate, benzo-p-xanthyldiazo-@-phenylethyl- 
amide separates as a bright yellow cloud which rapidly passes into 
benzo-p-xanthyl-8-phenylethylamide. Boiling, aqueous alcoholic po- 
tassium hydroxide solution converts the latter into a mixture of 
benzo-p-thiol-8-phenylethylamide, m. p. 133—136°, and dibenzo-di-f- 
phenylethylamide p-disulphide, minute needles, m. p. 199—201° (corr.). 
Oxidation of benzo-p-thiol-8-phenylethylamide by potassium ferri- 
cyanide solution readily yields the latter compound, which on treat- 
ment with 20 per cent. aqueous hydrochloric acid at 150° passes into 
di-8-phenylethylamine p-disulphide dihydrochloride, hexagonal leaflets, 
m. p. 339°5—340°5° (corr. decomp.). ‘The sulphate crystallises readily 
but the picrate and styphnate are oily; the free base is an almost 
colourless oil which, on exposure to air, readily forms a crystalline 
carbonate. 

Di-8-phenylethylamine p-disulphide dihydrochloride is reduced by 
tin foil and hydrochloric acid in the presence of alcohol to p-thiol-f- 
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phenylethylamine hydrochloride, glistening leaflets, m. p. 231:5—233 
(corr.). The corresponding free base is obtained by cautious addition 
of sodium hydroxide to an aqueous solution of the hydrochloride, It 
forms hexagonal leaflets, m. p. 216—217° (corr.). The picrate, orange- 
yellow needles, has m. p. 156°5—157°5° (corr. decomp.). 


The Behaviour of Phenols and Phenolic Ethers with Un- 
saturated Side Chains towards Ozone. OC. Harries and 
R. Haarmann (Ber., 1915, 48, 32—41).—The earlier results 
obtained in the formation and fission of the ozonides of unsaturated 
phenols such as eugenol are not entirely satisfactory (compare Harries 
and Weiss, A., 1904, i, 861), because under the usual conditions the 
normal course of the changes is considerably disturbed by complications. 
The problem has therefore been re-examined in the case of the 
substances detailed below, of which it was found generally possible 
to prepare the ozonides by treatment of a solution with a well-dried 
1% ozone. 

In hexane solution tsoeugenol gave a yellow, syrupy ozonide, C,,H,,0,, 
which, when produced in acetic acid solution, underwent decomposition, 
giving acetaldehyde and a 25—38% yield of vanillin together with 
resinous substances. It was found that mere treatment of an acetic 
acid solution of tsoeugenol with a current of oxygen for 120 hours also 
effects partial oxidation to vanillin, this substance being produced to 
the extent of approximately 12%. By reducing isoeugenol ozonide in 
ethereal solution by means of zine dust and acetic acid (compare 
Harries, A., 1905, i, 225; 1906, i, 833), vanillin could be obtained to 
the extent of 71% of the theoretical yield. 

isoEugenyl acetate is remarkable in combining with more than the 
expected proportion of ozone, the ozonide produced in ethyl acetate 
solution being a crystalline solid of the composition C,,H,,O,. On fission 
with acetic acid, this ozonide gives rise to acetylvanillic acid in poor 
yield. 

Eugenol ozonide, obtained by the action of 1% ozone on a solution of 
eugenol in ethyl acetate, is an oily substance which is considerably 
more explosive than isoeugenol ozonide. When decomposed by 
warming with acetic acid, no formation of homovanillin is observable, 
the only product being a brown oil, b. p. 120—200°/0°5 mm., whick 
rapidly resinifies. Reduction of eugenol ozonide in ethereal solution 
by means of zinc dust and acetic acid caused fission with formation of 
homovanillin, OMe*C,H,(OH)*CH,°CHO, a colourless, viscous oil 
b. p. 111—114°/0°45 mm., with a smell resembling vanilla ; p-nitro- 
phenylhydrazone, deep yellow needles, m. p. 150°; semicarbazone, 
prisms, m. p. 173°; oxime, leaflets or needles, m. p. 115°; bisulphite 
compound, colourless powder. 

Eugeny! acetate, in contrast to isoeugenyl acetate, forms a normal 
ozonide, C,.H,,0O,, which is conveniently obtained by the action of 1% 
ozone on a solution in hexane; the ozonide separates from ethereal 
solution in colourless tablets or needles, m. p. 63°. Fission of the 
ozonide by acetic acid produces acetylhomovanillic acid, acetylhomo- 
vanillin, and vanillin, the presence of the last-named being probably 
due to the intermediate formation of a non-isolatable peroxide of homo- 
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vanillin, e.g. OMe-0,H,(0H)-CH, -CH<, which subsequently decom- 


poses with a slight simultaneous rearrangement, giving formaldehyde 
and vanillin. 

Eugenol methyl ether ozonide (Majima, A., 1909, i, 945), on fission 
by acetic acid, gave methylvanillin as the only isolatable product. 
Reduction of the ozonide yielded a yellow liquid, b. p.112—113°/0°6 mm., 
of which a preliminary examination indicated it to be methylhomo- 
vanillin (p-nitrophenylhydrazone, m. p. 157°; semicarbazone, m. p. 181°). 
This substance, however, is to be further examined. 

The above results provide an explanation for the contradictory 
results of earlier investigators, who have found it possible to obtain 
vanillin from isoeugenol, using oxygen relatively poor in ozone, whilst 
later investigators with more effective ozoce apparatus at their 
disposal applied too concentrated ozone and obtained only resinous 
products. D. F. T. 


Nitroguaiacols. Davip CARDWELL AND Ropert Rosiyson (T., 
1915, 107, 255—259).—The isomeric nitroguaiacols may be obtained 
by hydrolysis of nitroveratrole, alkaline reagents converting the 
methoxy-group in the para-position with respect to the nitro-group 
into hydroxyl, and so producing 4-nitroguaiacol, whereas acid hy- 
drolysis affects the meta-methoxy-group and yields 5-nitroguaiacol. 
An interpretation according to the theories of Werner and Fliirscheim 
is suggested. 6-Nitrohomoveratrole is not readily attacked by alkali 
hydroxides, but evidence is included which points to the fact that in 
this case also hydrobromic acid hydrolyses the methoxy-group in the 
meta-position with respect to the nitro-group. 

5-Nitroguaiacol, m. p. 104—105°, is produced by heating nitro- 
veratrole with concentrated hydrobromic acid at 98°; larger quantities 
of acid yield nitrocatechol. When the monopotassium salt of the 
latter is heated with methyl iodide and ethyl alcohol at 100°, 
5-nitroguaiacol is formed. 

4-Nitroguaiacol, m. p. 101—102°, is formed when nitroveratrole is 
boiled with a solution of potassium hydroxide in methyl alcohol and 
water. Hydrolysis of this substance with hydrobromic acid yields 
nitrocatechol under conditions whereby nitroveratrole yields 5-nitro- 
guaiacol and the latter compound remains unchanged. 

6-Nitro-4-hydroxy-m-tolyl methyl ether, bright yellow prisms, m. p. 
138—140° (potassium salt, slender, yellow needles), is obtained by 
heating 6-nitrohomoveratrole with glacial acetic acid and aqueous 
hydrobromic acid ; nitrohomocatechol (compare Cousin, Bull Soc. Chim., 
1893, [iii], 9, 53, 157), m. p. 180—182°, is formed as by-product. 
Nitration of 4-acetoxy-m-tolyl methyl ether in acetic acid solution 
gives a product, pale yellow, feathery needles, m. p. 138—139°, identical 
with that obtained by the action of acetic anhydride on the potassium 
salt of 6-nitro-4-hydroxy-m-tolyl methyl ether, and the identity is 
further established by the isolation of the nitrohydroxytolyl methyl 
ether, m. p. 138—140°, from the acetyl derivative by means of 
alcoholic potassium hydroxide. H, W. 
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4-Thiol-a-naphthol. Tus. Zrncke and J. Ruprerspere (Ber., 1915, 
48, 120—130).—The preparation and properties of 4- thiol-a-naphthol 
and of certain of its derivatives are described. 

Sodium a-ethylcarbonatonaphthalene-4-sulphonate, long, almost colour- 
less needles, is obtained by the addition of ethyl chloroformate to a 
well-cooled alkaline solution of sodium a-naphtholsulphonate, and is 
converted by warming with phosphorus pentachloride into a-ethylear- 
bonatonaphthalene-4-sulphonyl chloride, m. p. 84°. The latter is 
readily decomposed by alkali with regeneration of the sulphonic acid, 
but is very stable towards concentrated hydrochloric acid, so that the 
isolation of the naphtholsulphonyl chloride could not be effected. 
Ethylearbonatonaphthalene-4-sulphanilide, m. p. 149°, is prepared by the 
action of aniline on the corresponding chloride and is transformed by 
sodium hydroxide into a-naphthol-4-sulphanilide, needles, m. p. 199— 
200°. Ethylcarbonatonaphthalene-4-thiol, SH*C,,H,*O-CO,Et, colour- 
less, silky needles, is obtained by the reduction of an alcoholic 
solution of a-ethylcarbonatonaphthalene-4-sulphonyl chloride by zinc 
dust and hydrochloric acid. Its acetyl derivative, leaflets, has m. p. 
65°. It is readily oxidised by ferric chloride in glacial acetic acid 
solution or by sulphuric acid in acetic anhydride (less readily by 
hydrogen peroxide or potassium ferricyanide in alkaline solution) to 
the corresponding disw/phide, fine needles, m. p. 118°. When dissolved 
in methyl alcohol and treated with N-sodium hydroxide and methyl 
sulphate, it gives 4-ethylcarbonato.a-naphthyl methyl sulphite, 

SMe:C,,H,°0O°CO,Et, 
leaflets, m. p. 55° Prolonged chlorination in chloroform solution 
transforms the latter into a brown oil; nitric acid in glacial acetic 
acid solution oxidises it to the sulphoxide with simultaneous formation 
of some nitro-sulphoxide. With the calculated quantity of bromine 
in chloroform solution, it yields a well-defined dibromo- additive 
product, C,,H,,0,Br,S, reddish-brown leaflets, which readily lose 
bromine when preserved; treatment with sodium hydrogen sulphite 
regenerates the methylthiol, whilst water gives the methylsulphoxide 
(see later). Boiling glacial acetic acid also gives the sulphoxide, but, 
in addition, substitution occurs and a monobromo-derivative of the 
methyl sulphide is formed. Ethylcarbonatonaphthalene methylsul- 
phoxide, SOMe-C,,H,°O°CO, Et, crystallises in leaflets or needles, m. p. 
81°, and yields with hydrogen bromide in chloroform solution the 
dibromide described above. Oxidation with perhydrol in glacial 
acetic acid solution converts the methylsulphoxide into the correspond- 
ing sulphone, needles or prisms, m. p. 128—129°. 
4-Ethylcarbonato-a-naphthyl benzyl sulphide, 
CH,Ph°S-C,,H,°O-CO, Et, 

colourless, silky needles, m. p. 99°, is obtained by the action of benzyl 
chloride on an aqueous-alcoholic alkaline solution of a-ethylearbonato- 
naphthalene-4-thiol and, when treated with chlorine in chloroform solu- 
tion, eliminates benzyl or benzylidene chloride and gives a yellow oil 
from which a solid derivative could not be obtained, so that the 
corresponding aryl sulphur chloride could not be isolated. Oxidation 
of the sulphide in acetic acid solution by means of hydrogen peroxide 
yields the sulphone, needles, m. p. 130°. 
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4-Thiol-a-naphthol, SH-C,,H,-OH, needles, m. p. 114°, is obtained 
by saponifying 4-thiolethylearbonato-a-naphthol with aqueous sodium 
hydroxide’ in the presence of sodium sulphide. It yields a di-acetyl 
derivative, colourless needles, m. p. 77°. Saponification of the ethyl- 
carbonato-derivative by 2NV-sodium hydroxide in the presence of 
alcohol leads to the formation of the disulphide, S,(C,,H,*OH),, 
needles, m. p. 152° (dt-acetyl derivative, m. p. 112°). 

4-Methylthiol-a-naphthol, m. p. 110°, is prepared by saponifying the 
corresponding ethylcarbonato-compound with alcohol and 2N-sodium 
hydroxide (acetyl derivative, m. p. 65°). The methyl compound, 
C,,.H,,08, is obtained by the action of methyl sulphate on 4-thiol-a- 
naphthol and forms colourless needles, m. p. 63°. 4-Methylthiol-a- 
naphthol gives a reddish-brown, crystalline addition product with 
bromine, which is unstable. 

a-Naphthol-4-methylsulphoxide is obtained by saponifying the corres- 
ponding ethylearbonato-derivative and forms colourless needles, m. p. 
157° (decomp.). a-Naphthol-4-methyl sulphone, m. p. 227°, a-naphthol- 
4-benzyl sulphide, m. p. 105°, and a-naphthol-4-benzylsulphone, m. p. 
210°, are prepared from the corresponding ethylcarbonato-compounds 
respectively. H. W. 


a-Benzhydrylbenzbydrols. H. Simonis and P. Rewmertr (Ber., 
1915, 48, 206—213).—The three isomerides in which the group 
-CPh,*OH, the so-called “ benzhydryl” radicle, is introduced into a 
benzene nucleus of benzhydrol, have been prepared by the action of 
magnesium phenyl bromide on the phthalaldebydic acids in boiling 
anisole (compare A., 1914, i, 270, 1067). 

o-Phthalaldehydic acid was dissolved in anisole, mixed with mag- 
nesium phenyl bromide and boiled under reflux for several hours, 
The product was decomposed by cold sulphuric acid and then freed 
from anisole and diphenyl by steam distillation. The remaining oil 
solidified on cooling and was identified as o-a-benzhydrylbevzhydrol, 
OH-CHPh-C,H,°CPb,°OH, m. p. 156°5° (compare Guyot and Catel, 
A., 1905, i, 226), for it was readily condensed to triphenylphthalan 
(1 :1:2-triphenyl-1 : 2-dihydroisobenzofuran), m. p. 120° (Guyot and 
Catel, A., 1906, i, 761). The secondary carbinol group is attacked on 
acetylation, or by hydrogen bromide in cold, concentrated solution in 
glacial acetic acid, with the formation of the acetate, 

CHPbAc:C,H,°CPh,-OH, 

m. p. 130°, and o-a-bromobenzyliriphenylcarbinol, C,,H,,OBr, m. p. 
184° (decomp.) respectively. In a boiling solution, however, hydrogen 
bromide acts as a condensing agent, yielding 9 : 10-diphenylanthracene, 
m, p. 246° (Haller and Guyot, A., 1904, i, 650 ; Guyot and Catel, loc. 
cit.). This did not yield anthraquinone on oxidation, but o-dibenzoyl- 
benzene, m. p. 148°. 

Opianic acid was also treated with magnesium phenyl bromide and 
converted into 2-a-benzhydryl-5 : 6-dimethoxybenzhydrol, 

OH-CH Ph:C,H,(OMe),*CPh,°OH, 

whieh forms sandy crystals, m. p. 215° This also undergoes 
condensation in two directions. It is converted into 1; 1 : 3-triphenyl- 
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6 : 7-dimethoxyphthalan, a 
C,H,(OMe),<o np), 

m. p. 119°, by the addition of concentrated hydrochloric acid to a 

solution in glacial acetic acid, whereas, by shaking a dilute solution in 

chloroform with concentrated sulphuric acid, 1 : 2-dimethoxy-9: 10- 

diphenylanthracene, 


Ph 
C,H,(OMe),.<< ippo wo Hw 


is obtained. This forms colourless leaflets, m. p. 167°, and is oxidised 
by chromic acid to 3 : 4-dimethoxy-1 : 2-dibenzoylbenzene, C,.H,,0,, pale 
yellow granules, m.p. 106°. 

m-a-Benzhydrylbenzhydrol was synthesised in the*same way from 
isophthalaldehydic acid. It has m. p. 144°, and differs from the 
o-isomeride in that both hydroxyl groups are attacked on acetylation 
and both are replaced by bromine under the influence of hydrogen 
bromide in the cold, with the formation of the diacetate, m. p. 106°, 
and m-a-bromobenzyltriphenylbromomethane, CHPhBr-C,H,*CBrPh,, 
respectively. 

The corresponding reaction with terephthalaldehydic acid did not 
follow such a smooth course, for highly coloured by-products were 
obtained and the p-a-benzhydrylbenzhydrol was purified with difficulty. 
It is an amorphous substance, m. p. 210°, which forms p-a-bromo- 
benzyltriphenylbromomethane, C,,H.)Br., m. p. 142°, when treated with 


hydrobromic acid. J. C. W. 


Action of 1-Chloro-2 :4-dinitrobenzene on p- and m-Amino- 
benzoic Acids. B. Linge (J. pr. Chem., 1915, [ii], 91, 202—212).— 
2 : 4-Dinitrodiphenylamine-4'-carboxylic acid, 

C;H,(NO,),"N H-C,H,°CO,H, 

prepared by heating a mixture of 1-chloro-2 : 4-dinitrobenzene, p-amino- 
benzoic acid, and calcium carbonate with 50% alcohol, separates from a 
mixture of phenol and glacial acetic acid as a yellow powder, which 
remains unchanged at 225°; the sodium salts form cinnabar red 
crystals; the calcium, strontium, silver, copper, mercuric, cobalt, nickel, 
and iron salts are obtained as yellow or orange precipitates by the 
addition of the corresponding salts to an aqueous solution of the sodium 
salt ; the methyl ester crystallises in microscopic orange needles, which 
become carmine red at 75°, light yellow at 178°, and do not fuse at the 
latter temperature; the ethyl ester, small, yellowish-red needles, 
becomes dark red at 72°, light yellow at 172°, and explodes when 
rapidly heated. 

Partial reduction with aqueous sodium sulphide gives rise to 
2 (or 4)-nitro-4 (or 2)-aminodiphenylamine-4'-carboxylic acid, a reddish- 
brown powder (decomp. 225°), of which the sodium salt and hydro- 
chloride, yellowish-brown powder (decomp. 195°), are described. 
Complete reduction with tin and hydrochloric acid yields 2 : 4-diamino- 
diphenylamine-4'-carboxylic acid. This forms a white powder (decomp. 
195°), which at once acquires a dark violet colour on exposure to air ; 
the hydrochloride, C,H,(NH,),-NH-°C,H,°CO,H,2HCI, crystallises in 
white, felted needles (decomp. 175—180°). 2: 4-Dinitrodiphenylamine- 
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1. 


3’-carborylic acid, prepared from 1-chloro-2 :4-dinitrobenzene and m- 
aminobenzoic acid by boiling with calcium carbonate and aqueous 
alcohol, crystallises in smal], felted needles (unchanged at 225°) and 
yields a sodium salt, which crystallises with 2H,O in orange leaflets 
and gives, with aqueous solations of calcium, zinc, lead, and other 
metallic salts, yellow or orange precipitates ; the methyl ester crystal- 
lises in felted orange needles, m. p. 126°, the ethyl ester in light yellow 
needles, m. p. 105°. Partial reduction with aqueous sodium sulphide 
gives rise to 2 (or 4)-nitro-4 (or 2)-aminodiphenylamine-3'-carboxylic 
acid, a reddish-brown powder (decomp. 215—218°), of which the 
sodium salt and dark green hydrochloride (decomp. 175—180°) are 
described. 

Complete reduction with tin and hydrochloric acid results in the 
formation of 2:4-diaminodiphenylamine-3'-carboxylic acid, which 
rapidly decomposes on exposure to air and yields a hydrochloride as 
a sandy crystalline powder (decomp. 165—170°). F. B. 


Reduction of Arylsulphonamides by Hydriodic Acid. Ewin 
Fiscuer (Ber., 1915, 48, 93—102).—The value of the arylsulphonyl 
derivatives of organic bases and amino-acids for the isolation of this 
class of compound is seriously diminished by the difficulty of regenerat- 
ing the original amino-compound, It is now found that hydriodic acid 
(with the addition of phosphonium iodide) is a convenient reagent for 
effecting the recovery of the parent substance, because in a closed 
vessel at 70—100°, concurrent reduction and fission occur which may 
be typified by the result with p-toluenesulphonamide, 

C,H,Me’SO,"NH, + 7HI=C,H,Me’SH + NH,1 + 31, + 2H,0. 
In a like manner the corresponding p-toluenesulphonanilide and 
p-toluenesulphonylglycine undergo fission, regenerating the amino- 
compound, 

The method proves especially useful for the recovery of the optically 
active amino-acids from their arylsulphony! derivatives. p-7Z'olwene- 
sulphonyl-d-phenylalanine, CH,Ph-CH(CO,H)*-NH°SO,°C,H,Me, yields 
d-phenylalanine in excellent yield and approximate optical purity, and 
by making use of this process /-tyrosine has been converted through 
the p-toluenesulphonyl compound and its methyl deris ative into active 
N-methyltyrosine, which was identical with natural rhatanin. 

It is of interest that, whereas the toluenesulphonyl chloride is also 
sensitive to hydriodic acid, the free acid and its ethyl ester resist the 
action of hydriodic acid under similar conditions (compare Gutmann, 
A., 1914, i, 395) ; rather unexpectedly, “ saccharin ” is also resistant. 

There is a marked difference between the behaviour of the 
arylsulphonyl radicle attached to an oxygen atom, and that attached 
to nitrogen ; thus, di-p-tolwenesulphonyl-|-tyrosine, 

C,H,Me-SO,°0-C,H,°CH,°CH(CO,H)-NH°SO,°C,H,Me, 
colourless prisms (sodium salt, microscopic tetragonal plates with 
2H,0, from water) on treatment with hydriodic acid and phosphonium 
iodide at 100° gives p-tolyl mercaptan, m. p. 43—44°, and O-p-toluene- 
su/phonyl-l-tyrosine, colourless needles, m. p. 218° (corr. decomp.) 
[a]; — 4°58° in W-hydrochlorie acid, - 11°68° in -sodium hydroxide 
solution. Methylation of the disulphonyl compound gives di-p-tolwene- 
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sulphonyl-N -methyltyrosine, 
C,H,Me-SO,-0-C,H,-CH,-CH(CO,H)-NMe:-SO,.C,H,Me, 
needles or prisms, m. p. *162—163° (corr.), a — 25 34° (in alcohol). 
The striking difference between the behaviour of the free sulphonic 
acid and its amides extends also to the corresponding benzyl compounds. 
Benzylsulphonic acid is not reduced, whereas its amide enters into 
reaction, readily giving, however, benzyl iodide and hydrogen sulphide in 
addition to ammonia, D. F. T. 


Behaviour of Phenols, Naphthols, and their Carboxylic Acids 
towards Quadrivalent Titanium. II. O. Hauser and A. Levirte. 
(Ber., 1915, 48, 213—220; compare A., 1912, i, 847).—The pyridine 
salt of the dititanisalicylic acid, or, more correctly, oxydititanihexasali- 
cylic acid, has been prepared in order to determine the molecular 
weight. 

Stable salts of a different type, namely, of phenoltitanic acid, have 
also been prepared from phenols in which there are at least two neigh- 
bouring hydroxyl groups. 

The constitution and stability of these complex acids is dicussed 
from the point of view of the Abegg-Bodliinder theory of complexes 
and the connexion of the phenoltitanic acids with the mordant dyes 
in the sense of Liebermann’s theories (A., 1902, i, 475 ; 1903, i, 510) 
is pointed out. 

The pale yellow pyridine salt of oxydititanihexasalicylic acid, 
OTi,(O-C,H,*CO,H),,4C,NH,, and the yellow pyridine salt of oxy- 
dititanihexa-B-hydroxynaphthoice acid, OTi,(O°C,,B,°CO,H),,40,NH,, 
were prepared by precipitating a solution of the organic acid in a slight 
excess of pyridine with the calculated quantity of titanic acid 
(1 mol.). The molecular weight of the former was found in boiling 
pyridine solution. 

The aniline salts of catecholtitanie acid, 

(C,H,0,),Ti,O(OH),,NH,Ph,H,0, 
and of pyrogalloltitanic acid, (C,H,0,),Ti,O(OH),,NH,Ph,3H,0, were 
precipitated by adding excess of aniline acetate solution to a boiling 
solution of the phenol and titanic acid in dilute hydrochloric acid. 
J.C. W. 


Diethylcarbobenzonic Acid. II. Ricnarp Anscnitz and Oskar 
Morscumann. (Annalen, 1914, 407, 84 —94; compare Anschiitz and 
Berns, A., 1891, 913).—The reaction between magnesium, ethyl 
iodoacetate, and benzyl methyl ketone in benzene leads in the usual 
manner to the formation of ethyl B-hydroxy-y-phenyl-B-methylbutyrate, 
CH,Ph-CMe(OH)-CH,°CO,Et, b. p. 1629/15 mm., which is converted 
by phosphorus pentachloride and subsequent distillation under di- 
minished pressure into ethyl y-phenyl-B-methylisocrotonate, 

CHPh:CMe-CH,:CO,Et, 
b. p. 146—147°/12 mm. The acid corresponding with the latter ester 
reacts with concentrated hydriodic acid to form an iodobutyric acid 
which, in acidified alcoholic solution, is reduced by 3% sodium 
amalgam to y-phenyl-8-methylbutyric acid, CH,Ph-CHMe-CH,°CO,H, a 
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viscous oil (silver salt, C,,H,,0,Ag, leaflets). y-Phenyl-B-methyl- 
butyryl chloride, b. p. 133—135°/14 mm., yields an anilide, m. p. 101°, 
which is identical with that of the phenylisovaleric acid obtained from 
diethylearbobenzonic acid (oc. cit.). C. 8. 


The Acid Salts of Dibasic Acids. II. E. Junerteiscu and Pa. 
Lanpriev (Ann. Chim., 1914, [ix]. 2. 333—389). A more detailed 


account of work already published (compare A., 1914, i, 416.) 
W. G. 


Synthesis of Depsides of Genistic Acid. F. Maurnmyer (J. pr. 
Chem., 1915, ii, 91, 179—189.)—In continuation of previous work 
(A., 1914, i, 545) the author has prepared a number of depsides by 
the condensation of 3:6-dimethoxybenzoyl chloride with aromatic 
hydroxy-acids and their esters. 

2 :5-Dimethoxybenzoy] chloride has b. p. 162°/15 mm. and solidifies 
to a white, crystalline mass, m. p. 53—54° (compare A., 1909, i, 161) ; 
the amide forms colourless leaflets, m. p. 141—142°, the anilide, 
colourless needles, m. p. 98—99°. 

p-2 :5-Dimethoxybenzoyloxybenzoic acid, prepared by the gradual 
addition of an acetone solution of 2 : 5-dimethoxybenzoyl chloride to 
p-hydroxybenzoic acid dissolved in an aqueous acetone solution of 
sodium hydroxide at -—10°, crystallises in colourless needles, m. p. 
161—162°. 

The following compounds were prepared in a similar manner : 

Methyl p-2 :5-dimethoxybenzoyloxybenzoate, from methyl p-hydroxy- 
benzoate, colourless needles, m. p. 72—73°, p-2:5-Dimethouy- 
benzoyloay-m-methoxybenzoic acid, from vanillic acid, colourless needles, 
m. p. 176—177° ; the methyl ester also forms colourless needles, m. p. 
113—114°, m-2 : 5-Dimethoxybenzoyloxybenzoic acid, from m-hydroxy- 
benzoic acid has m. p. 140—141°, the methyl ester m. p. 81—82°. 

2'-2 : 5-Dimethoxybenzoyloxy-3'-naphthoie acid, prepared by the inter- 
action of 2:5-dimethoxybenzoyl chloride and 2-hydroxy-3-naphthoic 
acid in benzene solution in the presence of quinoline, forms colourless 
needles, m. p. 185—186°, with previous sintering at 175°, and on 
treatment with: diazomethane in ethereal solution is converted 
into the corresponding methy/ ester, colourless needles, m. p. 150—151°. 

6'-2 : 5-Dimethoxybenzoyloxy-3'-methoxybenzoic acid, colourless needles, 
m. p. 131—132°, and 4’-2 : 5-dimethoxybenzoyloxy-3' : 5'-dimethoxybenzoic 
acid, m. p. 173—174°, were prepared from the monomethyl ether of 
genistic acid (Graebe and Martz, A., 1905, i, 702) and syringic acid in 
a similar manner. 

p-2 : 5-Dimethoxybenzoyloxybenzoyl chloride, prepared from the cor- 
responding acid by the action of phosphorus pentachloride in chloro- 
. form solution, has m. p. 107—108°, and when shaken with a-glucose 
and quinoline in chloroform solution yields penta-(p-2 : 5-dimethoxy- 
benzoyloxybenzoy!l)-glucose, C,,H,,O,,, a8 an amorphous powder, m. p. 
92—93°, [a]i? + 24-09, in acetylene tetrachloride solution. 

The preparation of 2: 5-dimethoxybenzoic acid from genistic acid is 
also described. 
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Transformations of the Esterlactone obtained from 
Acetonedicarboxylic Ester and of Phloracetophenone-3-w- 
dicarboxylic Ester. Hermann Levcns and Rupoitr SpPer.ine 
(Ber., 1915, 48, 135—152).—In a previous communication, Leuchs 
and Simeon (A., 1911, i. 646) have described the isolation of an ester, 

COo— H(CO,E 

CO,Et-CH CEO. CHICO: ~~ CO “ty >C0, as by-product in the con- 
densation of malonic ester by sodium. Since this substance readily 
yields anhydrides, it seemed possible that a way was opened of 
preparing substances with a para-bridge in the benzene nucleus. 
The circumstances have been more fully investigated in the case of 
the similar but more readily prepared ester, phloracetophenone-3-w- 
dicarboxylic ester, described by Jerdan (T., 1897, 71, 1111), which, 
when acetylated, gives a derivative similar to the compound, C,,H,,0,., 
sage described and convertible into the acid, m. p. 300—302°, 
0 COND as paiely soled 
ina \/ ‘oo Ho’ \Z ‘CO Since this acid is not esteri- 
CO, ~*~ H fied by alcoholic hydrogen 
Ne noe een chloride and loses carbon 
(I.) (IT.) dioxide at 300° (or at 100° 
; in the presence of aniline), 
to give a substance, C,,H,O,, the formula is now modified to C,,H,O, ; 
it therefore appears that acetylation of the ester leads to the formation 
of a coumarin ring, and the acid must be represented by formula I or 
II, whilst the substance, C,,H,O,, is 5 : 7-dihydroxy-4-methylcoumarin 

(compare Pechmann and Cohen, A., 1885, 57). 

The acid, C,,H,,0,,, previously described (Joc. cit.) is also a coumarin 
derivative, since the acid C,,H,O, can be obtained from its acetyl 
derivative. It loses carbon dioxide at 165° and yields ethyl phloraceto- 
phenone-3 : 5-dicarboxylate, which, on acetylation, appears to lose a 
molecule of water and to acquire four acetyl groups. 

Jerdan’s lactone has been further investigated and found to be so 
strongly acidic in character that it dissolves in sodium acetate solution ; 
as a result of this observation, it has been found possible to simplify 
its = and to isolate two by-products, an isomeride of the 

ester, C,,H,,0,, and an anhydride, C,,H,,0;, For 

the lactone itself, the authors consider the annexed 

JO formula more probable than that advanced by 

H, Jerdan. When hydrolysed by hydrobromic acid it 

yields 4:5: 7-trihydroxycoumarin. Acetylation of 

the lactone gives two products, one of which is a 

Pe derivative of acidic character whilst the other appears to be 

a di- or tri-acetyl lactone anhydride. Addition of alcohol to the 

lactone yields as by-products two anhydrides, the constitution of which 
has not been elucidated. 

Phloracetophenone has beer prepared in good yield by the action of 
water at 170° on Jerdan’s lactone or ester and from the ester, 
C,,H,,0,, (compare Meerwein, A., 1913, i, 858), and is identical with 
the monoacetyleyclohexantrione described. by Heller (A., 1912, i, 274). 

Acetylation of phloracetophenone-3-w-dicarboxylic ester by acetic 
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anhydride and sodium acetate yields the acetyl derivative of the 
lactone, C,,H,,O,, m. p. 197°, ethyl diacetyl-4 : 6-dihydroxycoumarin-B- 
aceto-3(5 ')carboaylate [?], Cy 5H.,0,9, m. p. 142—143° and an un- 
erystallisable residue which is converted by hydrobromic acid (D 1°49) 
and glacial acetic acid into the acid C,,H,O,, m. p. 302°. The ester 
is oxidised by potassium permanganate to a substance, C,.H,,0,,, 
prisms, m. p. 169—170°, and is converted by hydrobromic acid into the 
acid C,,H,O0,, which can also be obtained by hydrolysis of the non- 
crystalline product of acetylation. The acid is unchanged by 
prolonged boiling with saturated alcoholic hydrochloric acid, and with 
sodium acetate and acetic anhydride gives a product, C,;H,,O., needles, 
m. p. about 230° after previous slight decomposition, and small 
quantities of a substance, needles, m. p. 135°, which are insoluble in 
sodium hydroxide. When heated on the water-bath with aniline, the 
acid loses carbon dioxide and yields 5 : 7-dihydroxy-4-methylcoumarin, 
leaflets , m. p. about 277—279° (decomp.). 

Ethyl phloracetophenone-3 : 5-dicarboxylate, m. p. 129°, is con- 
veniently prepared by warming a solution of ethyl phloroglucinol- 
dicarboxylate in light petroleum with anhydrous ferric chloride and 
gradual addition of acetyl chloride. When acetylated with sodium 
acetate and acetic anhydride it gives an acety/ derivative, C,.H,,O,,, or 
C,)H 50,5, m. p. 126—127°, which when hydrolysed with hydrobromic 
and glacial acetic acids yields a product, C,,H,,0,, needles, m. p 
249-—251° (acetyl derivative, C,,H,,O,, thin prisms, m. p. 128—129°) 
which is not identical with dihydroxymethylcoumarin. 

Jerdan’s lactone is prepared by the action of sodium on a solution 
of acetonedicarboxylic ester in benzene. Contrary to the former 
statement, it does not give a coloration with concentrated or dilute 
nitric acid, even in the presence of sulphuric acid. As by-products, 
the following substances are described : leaflets, which decompose at 
about 285° and are difficultly soluble in acetic acid, needles, C,,H,,0,, 
m. p. about 243° (decomp.), prisms, C,,H,,O,, m. p. 192°. 

H Hydrolysis of the lactone by hydrobromic and 
acetic acids yields a substance, C,H,O,,2H,O (an- 
HO’ \o=— O nexed formula), needles, which, when rapidly heated, 
HL /'00:CH, evolve gas at 180—190°, again solidify, and de- 
UH compose above 210°. The anhydrous substance 
sinters and decomposes from 210° and is com- 
pletely molten at 24C—250°. When acetylated in the usual manner, 
the lactone gives a substance, C,,H,,0,,, or C,,H,,0,, colourless needles, 
which soften at 185°, and have m. p. 196—197°, an anhydride of the 
di- or tri-acetyl lactone, yellow needles, m. p. about 237°, and a third 
substance, m. p. 197°, which could not be obtained in the pure 
condition. Hydrolysis of the di-acetyl derivative leads to the 
formation of a substance, C,H,O,, and of a fluorescent acid, C,,H,Og, 
leaflets, which become red from 240° and have m. p. 260° (decomp.). 
Hydrolysis of the anhydride by hydriodic and glacial acetic acids gives 
a product, C,,H,,0, (?), almost colourless needles, which do not melt 
below 360°. 

Treatment of Jerdan’s lactone with boiling 5 per cent. alcoholic 

hydrogen chloride gives the ester, m. p. 92—93°, a crystaliine by-product 
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C,,H,,0,, m. p. 175—176°, which is regarded as an anhydride of 
phloracetophenonedicarboxylic ester and an amorphous residue which 
is converted by acetic anhydride and sodium acetate into an acetyl 
derivative, C,,H,.O,, or Cy)H,,0,, leaflets, m. p. 154—155°. Acetyl- 
ation converts the anhydride mentioned above into a derivative, 

OH g0y or Cop H 990405 . ; 
rhombs or plates, m. p. 161—162°. Both the anhydride and its 
acetyl derivative are converted by hydrolysis into the acid C,H,0,. 

Phloracetophenone, C,H,O,,H,O, needles, m. p. 218°, after softening 
at 200°, is obtained in 80 per cent. yield by heating Jerdan’s ester or 
lactone or the ester C,,H,,0,, with the double quantity of water 
at 160—170°. The properties of this substance agree generally with 
those of monoacetylcyclohexantrione described by Heller (loc. cit.), who, 
however, gives m. p. 209—210°, but differ from phloracetophenone 
obtained by Biilow and Wagner (A., 1901, i, 559) which was not 
molten at 280°. H. W. 


The Beckmann Rearrangement. IV. Acyl Derivatives of 
the Substituted Imino-acids. Muirsuru Kunara and Kanoicuiro 
Suitsu (Mem. Coll. Sci. Kydtd, 1914, 1, 25—34; compare A., 1914, 
i, 538).—In his studies on the mechanism of the Beckmann rearrange- 
ment, Kuhara has made it seem probable that the acyl derivatives of 
the substituted imino-acids are formed as intermediate products: 
Attempts have therefore been made to synthesise such esters and to 


isolate them from the products of the Beckmann rearrangement of the 
ketoximes. 

The first of these compounds to be prepared was phenylbenzimino- 
acetate, the hydrochloride of which (I) is regarded as an intermediary 
in the rearrangement of diphenylketoxime by acetyl chloride, thus :— 
CPh, ; CPh CPh-OAc PhCO 
t~ 22 Mecoci 2 
N-OH—~HCIN-OAc” HOLNPh  ~ > NHph * MeCOCl. 

(I.) 

The hydrochloride (1) is only stable in the cold, for it readily changes 
to benzanilide, and as diphenylketoxime acetate does not undergo 
rearrangement except under the influence of hydrochloric acid, the 
establishment of the hydrochloride as an intermediate product 
could not be proved. With a stronger acid residue the rearrange- 
ment is easier, and diphenylketoxime benzenesulphonate changes 
gee into phenylbenzimino-benzenesulphonate (following ab- 
stract). 

Success in the preparation of phenylbenzimino-acetate not being 
always assured, similar esters have been made for comparison. 
Perfectly pure phenylbenzimino-chloride and potassium thioacetate 
yield the thioacetate, SAc‘CPh:NPh, but this is accompanied by 
acetylphenylthiobenzamide, S:CPh:NPhAc, if the chloride is not 
pure. 

Silver acetate was gradually added to a cold, ethereal solution of 
phenylbenzimino-chloride and the resulting yellow solution was filtered 
and evaporated. Benzanilide, followed by acetylbenzanilide, crystallised 
out, leaving phenylbenziminoacetate as a thick, yellow oil which is 
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stable in solution even at 160—170°. Hydrogen chloride pre- 
cipitates the hydrochloride (1) from a cold solution, as a canary- 
yellow powder which decomposes in moist air or at 60°. Sodium 
acetate and phenylbenzimino-chloride yielded acetylbenzanilide only, 
and silver benzoate produced benzanilide, benzoic acid, dibenzoylanilide, 
and some yellow oil. 

Potassium thioacetate was slowly added to a solution of phenyl- 
benzimino-chloride in light petroleum, mixed with anhydrous potassium 
carbonate. After a few days, a mixture of yellow phenylbenzimino- 
thioacetate with orange-red acetylphenylbenzamide separated. This 
was extracted with warm petroleum, which removed the orange crystals. 
Phenylbenzimino thioacetate forms amber-yellow, monoclinic crystals, 
and is transformed into the isomeric acetylphenylbenzamide, m. p. 
78°5—79°5°, by acyl chlorides, alkali hydroxides, or acid fumes. 
Both are converted into thiobenzanilide on warming with acids or 
alkalis, the former the more readily. Acetyl chloride produces 
the orange-red compound when added to a dry ethereal solution of 
thiobenzanilide, but yields a considerable amount of the yellow 
isomeride when added to a suspension of the sodium derivative of 
thiobenzanilide in xylene. 

Potassium thiobenzoate yielded two similar compounds, pheny/l- 
benzimino-thiobenzoate, C,H,*CO-S:CPh:NPh, yellow, and benzoylphenyl- 
thiobenzamide, C,H,*CS:NPhBz, orange-red, m. p. 110—111°. 
J.C. W. 


The Beckmann Rearrangement. V. Rearrangement of 
Diphenylketoxime Benzenesulphonate and Synthesis of 
Phenylbenziminobenzenesulphonate. Mitsuru Kunara, Kaoru 
Matsumiya,and Naoniko Matsunami (Mem. Coll. Sci. Kyodtd, 1914, 
1, 106—113).—Diphenylketoxime benzenesulphonate changes spon- 
taneously into a yellow, viscid liquid, in the solid state, in solution, 
or under the influence of ultra-violet rays. This liquid is pheny]l- 
benzimino-benzenesulphonate, which may be synthesised from pure 
phenylbenzimino-chloride and silver benzenesulphonate. The two 
products show the same absorption spectra and are decomposed 
readily by water into benzanilide and benzenesulphonic acid, or even 
benzoic acid, benzenesulphonic acid, and aniline. The assumption that 
the formation of an ester of the substituted imino-acid from the 
ketoxime ester plays a fundamental part in the Beckmann trans- 
formation is therefore definitely established. 

The sodium salt of diphenylketoxime was prepared as a white 
powder by adding slices of the metal to an ethereal solution of the 
oxime, a small quantity of aminodiphenylmethane, CH Phb,-NH,, also 
being formed. The salt was shaken with benzenesulphony! chloride 
and ether for some hours, when the filtrate deposited diphenylketoxime 
benzenesulphonate, CPh,:N-O*SO,Pb, in colourless crystals, m. p. 62°, 
which changed with explosive violence into the isomeride when 
heated above the m. p., and this, namely, phenylbenzimino-benzene- 
sulphonate, C,H,*SO,°O-CPh:NHPh, prepared by any of the ways 
indicated above, deposited aniline benzenesulphonate when left in 
moist chloroform. J.C. W. 
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Preparation of Esters of Bicyclic 8-Diketone-tetracarboxylic 
Acids. H. Meerwein (D.R.-P., 277,467; from J. Soe. Chem. Ind., 
1915, 34, 249).—Mixtures of the esters of methylene-mono- or -di- 
malonic acids, or substances capable of yielding such mixtures, are 
treated with alkaline condensing agents. For example, the mixture 
of methyl methylenemalonate, methyl methylenedimalonate, and methyl 
n-pentane-aaBPds-hexacarboxylate, obtained by the action of form- 
aldehyde on methyl malonate, is treated with sodium methoxide, with 
the formation of methyl dicyclo[ 1 : 3 :3]-nonane-2 : 6-dione-1 : 3:5: 7- 
tetracarboxylate. bicyclo-Nonanedione and two isomeric dicarboxylates 
may be prepared from this. - J.C. W. 


Acetyl Derivatives of s-m-Xylenol. K. von Auwers (JBer., 
1915, 48, 90—93).—The condensation of s-m-xylenol methyl ether 
with acetyl chloride in the presence of aluminium chioride gives rise 
to a ketone in which the carbonyl group is attached at the ortho- 
position to the hydroxyl of the original phenol. If the hydroxyl group 
of the xylenol is acetylated before the Friedel-Crafts reaction, the 
ketonic group attaches itself again in the same position, the para 
isomeride being absent from the product. A similar result is obtained 
if the phenolic acetate and acetyl chloride are made to react in the 
presence of zinc chloride, except that in this case the reaction is far 
from complete. This peculiar exclusive formation of the ortho- 
isomeride is still more remarkable in the fact that if a second acetyl 
radicle attaches itself to the ring during the Friedel-Crafts condensation, 
it enters at the remaining ortho-position. 

5-Methoxy-m-axylyl 2-methyl ketone, C,H,AcMe,*OMe, forms colour- 
less needles, m. p. 48—49°, b. p. 1355/14 mm. 

5-Hydroxy-m-aylyl 2-methyl ketone was obtained by direct con- 
densation of the xylenyl acetate with acetyl chloride in the presence 
of aluminium chloride; it forms colourless needles, m. p. 57—58°, 
b. p. 140—-141°/18 mm., 2: 6-Diacetyl-m-5-xylenol, C,HAc,Me,-OH, 
obtained as a by-product in the preparation of the last substance, forms 
colourless needles, m. p. 109—110°. D. F. T. 


Constitution of Phenyl-m-nitroindone. M. Bakunin and T. 
ANGRISANI (Gazzetta, 1915, 45, i, 160—164).—Pheny!-m-nitroiadone, 
prepared from phosphoric oxide and phenyl-m-nitrocinnamic acid, has 
been subjected, in chloroform solution, to the action of oxygen ozonised 
to the extent of 7%. The products comprise: (1) benzoic acid; (2) 
4-nitro-2-aldehydobenzoic acid, CHO-C,H,(NO,)-CU,H, which forms 
crystals, m. p. 133—134°, and yields 4-nitrophthalic acid when 
oxidised with permanganate ; (3) small proportions of compounds, m. p. 
above 300°, about 214° and about 180° respectively, which probably 
sti yous p> Oe and the perozonide. The 

CO formation of benzoic and 4-nitro-2-aldehydobenzoic 
A\/\. acids in this reaction indicates that phenyl-m-nitro- 
NO, | Ph indone has the structure (annexed formula). 


Se T. H. P. 
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Constitution of Phenyl-p-nitroindone. M. Bakunin and A. 
Kossinova (Gazzetta, 1915, 45, i, 164—167).—The action of ozonised 
oxygen on phenyl-p-nitroindone, in suspension in chloroform, yields : 

co (1) benzoic acid ; (2) 5-nitro-2-aldehydobenzoic acid ; 

JN/~\ (3) p-nitrobenzoic acid ; (4) p-nitrobenzaldehyde and 

NOs Ph (5) a syrupy ozonide (1). The constitution of phenyl- 

Lisi p-nitroindone is, therefore, 6-nitro-2-phenylindone 
(annexed formula). % HF. 


Formation of Monophenolic Ketones and a New Synthesis 
of Benzotetronic Acid [4-Hydroxycoumarin]. H. Pavuty and 
K, Lockemann (Ber., 1915, 48, 20 —32).—Contrary.to the observation 
of Nencki (A., 1882, 1201), phenol readily undergoes condensation 
with acetic acid in the presence of ziue chloride, the expected o- and p- 
hydroxyacetophenones being separable without difficulty, in respective 
yields of approximately 5 and 11% of the theoretical, In contrast to 
the belief of Witt and Braun concerning the formation of the corres- 
ponding hydroxynaphthyl methyl ketones (Ber., 1914, 47, 3216), 
the authors do not regard the acetylation of the hydroxyl group as a 
necessary intermediate stage in the action. It is found that the 
additional presence of acetic anhydride has a less favourable effect in 
the acetylation of phenol than of naphthol, whereas an addition of 
acetyl chloride causes a marked increase in the yield of the p-acetyl 
derivative. The development of a yellow coloration during acetyl- 
ation with or without the presence of acetyl chloride is regarded as 
indicative of the formation of an intermediate compound of organo- 
metallic type such as is assumed in the Friedel-Crafts reaction. 

4-Hydroxycoumarin (benzotetronic acid) can be obtained in a yield 
55% of the theoretical, by treating methyl o-acetoxybenzoate with 
sodium at 165—175°, condensation occurring according to the repre- 
CO,M C(OH):C 
sentation OH.< Kony 0,H,< — ; . This condensa- 
tion appears to be a general one for esters of o-acyloxybenzoic acids, 
and methyl o phenylacetorybenzoate, m. p. near 50°, b. p. 166—168°/ 
2 nim., obtained by heating together methyl salicylate, phenylacetic 
acid, acetic anhydride, and a little sulphuric acid, likewise undergoes 
condensation on treatment with sodium at 160—165°, giving phenyl- 
benzotetronic acid (4-hydroxy-3-phenyleoumarin), m. p. 236°. 

D. F. T. 


Formula of a-Santolinenone. L. Francesconi and N. GRanata 
(Gazzetta, 1915, 45, i, 167—181),—The action of dilute acids on 
a-santolinenonehydroxylamino-oxime (compare A., 1914, i, 1202) has 
been studied, With the hydroxylamino-oximes of most hydroeyclic 
ketones, the action of a dilute acid consists in the elimination of the 
hydroxylamine joined to the double linking and subsequent hydrolysis 
of the oxime thus formed to the ketone, With a-santolinevone- 
hydroxylamino-oxime, however, this action proceeds quite differently 
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and is analogous to that occurring with pulegonehydroxylamine, 
Gradual decomposition takes place, yielding an oily imine: 


CHP oO oy >CH-CH, ‘NH‘OH —» 


CH,-C(N-OH CH,—Co H, 
CBP <r OOOH, <n" —> CHP:“<ory, cH, >o<tr" 


When the imino-oxime is treated further with acid, the nucleus to 
which the oximic group is attached is opened and a molecule of water 


eliminated, with formation of an anhydrohydroxylamino-oxime, which 
exhibits extraordinary reducing power and is most probably a nitrile- 


imine of the structure, OH, :CPi"-CH,-CH,-C(CIN) EO Com- 


parison of the properties of these different products with those of the 
corresponding ones obtained from pulegone confirms the structure 
previously assigned to a-santolinenone (/oc. cit.). 

a-Santolinenonehy droxylamino-oxime, C,,H,,.O,N,, forms transparent, 
colourless, hexagonal prisms, m. p. 190°, at which temperature bubbles 
of gas are evolved and partial crystallisation occurs, fusion subse- 
quently taking place at about 260° (compare Francesconi and Scarafia, 
A., 1911, i, 1001) ; simultaneous oxidation and reduction are effected 
when the hydroxylamino-oxime is fused, the products being an amino- 
oxime and a dioxime (vide infra). a-Santolinenonehydroxylamino- 
oxime forms an owalate, m. p. 222° (decomp.) and a dibenzoyl derivative, 
C,,H,,.O,N,+4H,0, m. p. 127—129° or, when anhydrous, 134°. 

a-Santolinenoneamiuo-oxime, NH,°C,,H,;-N°OH, obtained on heating 
the hydroxylamino-oxime, forms large crystals, m. p. 155°, and yields 
a hydrochloride, m. p. 246° (decomp.), for which the analytical results 
are intermediate to those of a mono- and a di-bydrochloride (compare 
Francesconi and Scarafla, loc. cit.). 

a-Santolinenonedioxime, C,,H,,(N*OH),, m. p. 260°, obtained by 
heating the hydroxylamino-oxime, or by treating it with mercuric 
oxide, is identical with that formed by the action of nitrous acid 
(ibid.) ; its dibenzoyi derivative has m. p. 157—158°. 

a-Santolinenoneanhydrohydroxylamino-oxime or a-santolinenonenitrile 
imine, C,)H,,N,, forms prismatic crystals, m. p. 119—120°, and 
instantly reduces Fehling’s solution, ammoniacal silver nitrate, or 
mercuric oxide solution in the cold. With sodium phosphomolybdate 
it gives a green and shortly afterwards a blue coloration, which is 
obtained immediately in presence of a little ammonia. 

a-Santolinenoneimino-ozime, C,,H,,ON,, forms small granules or 
cruciform crystals, m. p. 169—172°, and reduces Fehling’s solution with 
difficulty in the hot, but readily even in the cold if previously treated 
with hydrochloric acid. 

a-Santolinenone-imine, O:C,,H,,-NH, is obtained as a yellow oil 
exhibiting in aqueous solution the characteristic odour of nicotine 
bases. Gentle heating of the cold, saturated aqueous solution, even 
by the hand, causes the liquid to become milky, the imine separating 
in colourless, oily drops, having a density almost equal to that of the 

n 2 
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solution ; as the latter cools, the turbidity disappears, and the drops 
gradually redissolve. It reduces silver nitrate, mercuric oxide, or, 
with difficulty, Fehling’s solution in the hot and exhibits many of 
the reactions of the alkaloids. Similar properties are shown by the 
base formed by the action of acids on pulegone-hydroxylamine (com- 
pare Semmler, A., 1904, i, 437). ae ey 


Conversion of Oximinocamphor into Cyanolauronyl Chloride 
and Camphoceenonitrile. W. Borscue and W. Sanper (Ber., 1915, 
48, 117—120).—Attempts have been made to prepare cyanolauronyl 
chloride by the action of phosphorus pentachloride re presage. 

; : OMe the results are only partly successful, 
Om [= CN CHyCHCN ince a portion of the product imme- 
| “Me, | CMe, diately passes by loss of carbonic 
CH=CMe CH,°CMe-COCI oxide and hydrogen chloride into 

(L.) (II.) camphoceenonitrile (Formula I.), The 

bulk of the latter is readily removed 
from the accompanying chloride (Formula II.) by fractional distillation, 
but the last traces cling so obstinately that, in order to prepare the 
pure chloride, it is necessary first to isolate the acid, and then to act on 
this with thionyl chloride. 

A solution of oximinocamphor in dry ether is treated with phosphorus 
pentachloride. When the initial, vigorous action has subsided, the 
product is distilled, whereby two fractions are obtained, the first, b. p. 
80—90°/15 mwm., consisting of camphoceenonitrile, whilst the second, 
b. p. 150—180°/15 mm., is crude cyanolauronyl chloride. Repeated 
fractionation of the latter does not yield an analytically pure product, 
but its identity is established by converting it into cyanolauronoanilide, 
colourless needles, m. p. 198° (compare Haller and Minguin, A., 1896, 
i, 695). Cyanolauronyl! chloride, b. p. 153—155°/15 mm., m. p. 99°, is 
obtained by the action of thionyl chloride in benzene solution on 
cyanolauronic acid, m. p. 150—151°, which is itself prepared by the 
action of dilute sodium hydroxide solution on the crude chloride, small 
quantities of cyanolauronic anhydride, m. p. 178°, beingxsimultaneously 
formed. 

Camphoceenonitrile has b. p. 90°/15 mm. It is reduced by hydrogen 
in the presence of colloidal palladium to camphoceanonitrile, C,H,,N, 
m. p. 28—30°. Treatment with 5NV-hydrochloric acid at 180° converts 
the latter into camphoceanic acid, C,H,,0,, colourless oil, b. p. 
136—138°/15 mm. (compare Semmler, A., 1906, i, 682). H. W. 


The Bile Pigments. VI. Mesobilirubin and Mesobili- 
rubinogen. Hans Fiscuer. (Zeitsch. Biol., 1914, 65, 163—182).— 
A more complete account of recent investigations into the relationships 
between the degradation products of bilirubin (compare A., 1914, i, 
1135). 

Mesobilirubinogen (late hemibilirubin) is most readily converted 
into mesobilirubin by heating with a 10% solution of potassium 
methoxide at 150°. At 170°, however, xanthobilirubic acid is also 
formed. The two substances are easily separated, for mesobilirubin is 
soluble in chloroform and insoluble in hot, glacial acetic acid, whereas 
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xanthobilirubic acid is sparingly soluble in the former and readily 
so in the latter. A better yield of xanthobilirubic acid is 
obtained if the temperature is still further raised to 190°. The new 
specimens have m. p. 294°, whereas an earlier preparation had m. p. 
274°, and another product obtained in the old way, by the action of 
sodium methoxide on bilirubic acid, had m. p. 285°. The methyl ester 
of the acid derived from mesobilirubinogen has m. p. 190°, whereas 
the ester of the acid obtained from bilirubic acid has m. p. 212° (ibid.). 
Both acids give identically the same bilirubic acid on reduction with 
sodium amalgam. Tie author does not doubt that, with more 
material, the identity of these xanthobilirubic acids will be more 
satisfactorily established. 

Unsuccessful attempts were made to convert mesobilirubin into 
mesobilirubinogen by biological methods, but this transformation is 
easily effected by sodium amalgam. 

The oxidation of mesobilirubin to methylethylmaleimide is carried 
out by slowly adding solid sodium nitrite to a suspension of the 
substance in glacial acetic acid, whereby the play of colours associated 
with Gmelin’s reaction is strikingly manifested. 

Bilirubin is also attacked by potassium methoxide at 100°, but the 
author could not isolate pure mesobilirubin from the product of the 
reaction. This reduction is best performed on an alkaline solution by 
means of colloidal palladium and hydrogen. On shaking the crude 
product with cold chloroform, there remained, in the new experiments, 
an insoluble part (A) which crystallised in brownish-red prisms, m. p. 
320° (decomp.), from hot chloroform. This residue is neither bilirubin 
nor mesobilirubin, for the carbon content is low. In this respect it is 
analogous to the compound IT. (A., 1911, i, 1005). 

A substance, m. p. 87°, was recently obtained (A., 1914, i, 862) by 
the action of sodium nitrite and acetic acid on bilirubin. It has since 
been found that this changes completely in a few days, forming 
insoluble prisms, decomp. 260°, and that it contains nitrogen. 

The isolation of mesobilirubinogen from pathological urine has been 
repeated, because the earlier method (A., 1911, i, 1004) yielded only a 
fraction of the “ urobilinogens”’ present. As often as the daily urine 
responded to Ehrlich’s aldehyde test, which was not every day, it was 
at once extracted with chloroform. The combined extracts from 
40 litres yielded 0-02 gram of mesobilirubinogen, which was completely 
identified by crystallographic measurements, m. p., and reactions, No 
other substances which give the Ebrlich reaction were isolated and 
mesobilirubinogen is probably the only ‘ urobilinogen.” 

It was observed that methylethylmaleimide crystallises in two 


forms. These will be described elsewhere, by Steinmetz. 
J.C. W. 


The Colouring Principle Myrica Rubra. Its Azo-, Sulphide, 
and Nitro-dyes. Sapakicui Satow (J. Jnd. Eng. Chem., 1915, 7, 
113—115).—The colouring matter obtained from the bark of Myrica 
rubra has the formula C,,H,,O, ; it contains 6 hydroxyl groups and 
in some of its properties it is identical with myricetin (compare A. G. 
Perkin, T., 1896, 69, 1287; 1902, 81, 203; 1911, 100, 1721). It 
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dyes brownish-yellow, orange-yellow, orange-brown, and black, with 
alumina, tin, chrome, and iron mordants respectively. When myricetin 
is melted with sodium polysulphide and free sulphur, a substance is 
obtained which dyes cotton directly to a deep sepia colour; the 
addition of copper sulphate, manganese sulphate, or ferrous sulphate 
to the polysulphide mixture produces substances having a bluish-brown 
or bluish-grey colour. By melting myricetin with sulphur alone, a 
brown-yellow substance is obtained. A yellow dye may be prepared 
by nitrating myricetinsulphonic acid. W. P. 8. 


Tanning Power of Triacetin. Pietro Fatciora (Ann. Chim. 
Applicata, 1915, i, 32—36).—Experiments made with calf-, lamb- 
and sheep-skins, show that emulsions, or aqueous or aqueous-alcoholic 
solutions, of triacetin exhibit marked tanning properties and may be 
employed with economic advantage. T. LP. 


Metal Additions in Liquid Ammonia. H. Scutusaca (Ber., 
1915, 48, 12—14).—The additive reaction between unsaturated com- 
pounds and the alkali metals generally occurs slowly (Schlenk and others, 
A., 1914, i, 396, 823), but it is now found to be very rapid when the 
solution of the unsaturated compound (preferably in ether) is treated 
with a solution of the alkali metal in liquid ammonia; an atmosphere 
of nitrogen is necessary. By using an excess of the unsaturated 
compound the isolation of the additive product is facilitated. 

In the case of the red additive compound, potassium dimethyl pyrone, 
the composition was proved by analysis ; with benzophenone, stilbene, 
and naphthalene, the nature of the additive product was determined by 
subsequent decomposition with water; no additive reaction was 
observed with benzene at lower temperatures, whilst at higher tempera- 
tures the formation of sodamide interfered with the observations. 

From these results it would appear that the reduction of aromatic 
hydrocarbons such as naphthalene by means of a solution of sodium in 
liquid ammonia (Lebeau and Picon, A., 1914, i, 825, 946) is to be 
referred to the hydrolytic decomposition of a primary additive com- 
pound, the reduction being possibly extended bythe subsequent 
development of hydrogen on the addition of water to the sodammonium 
solution. 

Organic halogen compounds of the ammonium and diazonium salt 
types are also found to react immediately with a solution of an 
alkali metal in liquid ammonia with formation of coloured products. 

D., ¥F. T. 


Addition of Auxochromes in the Flavone Group. ARTHUR 
GrorcE Perkin and Epwin Roy Warson (T., 1915, 10'7, 198—209). 
—With the object of deepening the colour of the dye and of preparing 
new polyhydroxyflavones, Watson (T., 1914, 105, 338) has en- 
deavoured to introduce an additional hydroxyl group into the 
quercetin molecule, but without success, as it was found impossible to 
convert aminoquercetin pentamethyl ether, by means of the diazo- 
compound, into the corresponding hydroxy-derivative. The work has 
uow been extended to luteolin and morin. 
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Luteolin was converted into the tetraethyl ether from which, 
however, only a tetranitro-derivative could be obtained under the 
most varied conditions of nitration. The introduction of a single 
nitro-group was effected by nitration of monobromoluteolin tetraethyl 
ether and the compound so obtained gave, on reduction, an amino- 
derivative which when diazotised and boiled with water, yielded 
bromo-6'-hydroxyluteolin tetraethyl ether. De-ethylation of this sub- 
stance proved difficult, but the ultimate product closely resembled 
luteolin, no deepening of shade having occurred as the result of the 
introduction of the new hydroxyl group. 

Morin pentamethyl ether gave, on nitration, nitromorin pentamethyl 
ether, which was reduced to the corresponding amino-derivative. 
Attempts to replace the amino-group by hydroxyl have hitherto 
failed. Aminomorin hydriodide dissolved in alkalis with a yellowish- 
brown tint, the additional auxochrome not having caused any note- 
worthy deepening of colour. 

Spectroscopic examination shows that a multiplication of auxo- 
chromes seems to widen the principal absorption band and shift it a 
little towards the red end of ths spectrum, but whereas a slight 
broadening or shift of a band in the red, yellow, or green part of 
the spectrum has a great effect on the colour of the substance, the 
broadening or shifting to an equal extent of a bandin the violet, 
extending from the ultra-violet into the violet end of the spectrum, has 
very little effect on the visible colour. 

Derivatives of Luteolin. Tetranitrolutein tetraethyl ether, 

C,,H,0,(OEt),(NO,),, 

colourless prisms, m. p. 196°. Bromoluteolin tetraethyl ether per- 
bromide, C,,H,O,(OEt),Br,HBr,, slender prisms, m. p. 161° (decomp.) 
after softening at 157°. Bromoluteolin tetraethyl ether hydrobromide, 
C,,;H,0,(UEt),Br,H Br,C,H,O,, hair-like needles, is converted by 
boiling water into bromoluteolin tetraethyl ether, colourless hexagonal 
plates, m. p. 183°. This substance is the main product of the action 
of water, alcohol and water, or dilute sulphuric acid on the perbromide 
described above and may be prepared by brominating luteolin tetra- 
ethyl ether in acetic acid solution and in the presence of sodium 
acetate, Under the latter circumstances, tetrabromoluteolin tetraethyl 
ether, C,,H,O,Br,(OEt),,H,O, colourless crystals, m. p. 111—114°, is 
also produced. 

Bromo-6'-nitroluteolin tetraethyl ether, NO,°C,,H,O,Br(OEt),, forms 
cream-coloured rhombs, m. p. 170—171°. When reduced by stannous 
chloride and concentrated hydrochloric acid in alcoholic solution, 
it gives bromo-6'-aminoluteolin tetraethyl ether, yellow prisms, m. p. 
165—169° [hydrochloride, C,,H,O,Br(OEt),-NH,,HCI,H,0, bright 
yellow needles which become scarlet when dried over sadn-lene, m. p. 
187° (decomp.), stannichloride, (C,,H,,0,N Br),,H,SnCl,, crimson prisms ]. 
Reduction of bromonitroluteolin tetraethyl ether by alcoholic sodium 
sulphide gives a substance, necdles, m. p. 187°, which has not yet been 
further investigated. 

Bromo-6’-aminoluteolin tetraethyl ether yields a corresponding 
diazonium chloride, needles,'which is transformed by boiling water into 
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bromo-6’-hydroxyluteolin tetraethyl ether, yellow needles, m. p. 255°. 
Its acetyl derivative forms white needles, m. p. 270—272°. 

When bromohydroxyluteolin tetraethyl ether or its acetyl derivative 
is digested with boiling hydriodic acid (D 1°7), no solution apparently 
occurs, and the product appears to be bromo-6’-hydroxyluteolin diethyl 
ether, since, on acetylation, bromo-6'-hydroxyluteolin diethyl ether tri- 
acetate, m. p. 213°, is obtained. If acetic anhydride is added to the 
hydriodic acid, the product of the reaction yields, on acetylation, an 
acetyl derivative, white needles, m. p. 250—256°, after sintering at 
225°, analyses of which agree approximately with the figures required 
by the formula C,,H,O,(OAc),. It is probable that the original 
substance is hydroxyacetyl-luteolin contaminated with a small amount 
of impurity. On hydrolysis, the acetyl derivative yields the free 
bhydroxy-compound, which greatly resembles luteolin. 

Nitro-3 : 4-diethoxybenzoic acid, colourless needles, m. p. 145—148°, 
is obtained by the oxidation of bromo-6’-nitroluteolin tetraethyl ether 
with potassium permanganate in alkaline solution. 

Derivatives of Morin.—Morin pentamethyl ether is prepared either 
by Watson’s process (loc. cit.) or by the action of methyl sulphate in 
alkaline solution (compare Herzig and Hofmann, A., 1909, i, 165). 
Nitromorin pentamethyl ether, C,,H ,O.(OMe),*NO,, forms reddish-brown 
needles, m. p. 223—225°. Amino-morin pentamethyl ether forms 
colourless, hexagonal plates, m. p. 204—205°. It yields a platini- 
chloride, stout yellow prisms. A definite compound could not be 
isolated from the product of diazotisation. 

When morin pentamethyl ether is brominated in acetic acid solution, 
a substance is obtained which is brick-red at first and gradually 
assumes a fale colour ; it is possibly the dibromomorinpentamethyl ether 
perbromide, which then slowly loses bromine with the formation of 
dibromomorin pentamethyl ether hydrobromide. Digestion with boiling 
sodium hydrogen sulphite solution converts it into dibromomorin penta- 
methyl ether, m. p. 263—270°. By the use of one molecular proportion 
of bromine, a compound, m. p. 200—205°, probably bromomorin penta- 
methyl] ether, can be isolated, investigation of which has not been com- 
pleted. Attempts to nitrate dibromomorin pentamethyl ether gave 
unsuccessful results. 

Aminomorin hydriodide, C,,H,0,(OH),*NH,,HI,H,O, is obtained 
by digesting nitromorin pentamethy! ether with hydriodic acid (D 1°7). 
It crystallises in spherulites or square platelets. H. W. 


Coumaranone and a New Cyclic System Containing Nitrogen 
and Oxygen. R. Srorrmer and E. Bartuetmes (Ber., 1915, 48, 
62—70).—In an endeavour to prepare an alcohol corresponding with 
coumaran (compare Stoermer and Kénig, A., 1906, i, 200) the 
authors have now made 4-methyleoumarone a starting point. 
This substance, m. p. 52°, they obtained by elimination of the elements 
of water from p-tolylacetic acid, or.by the intramolecular condensation 
of p-toly/acetyl chloride (colourless needles, m, p. 23°, b. p. 1355/20 mm.) 
in carbon disulphide solution under the influence of aluminium 
chloride. The methylcoumarone was then converted into the oxime 
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and reduced in alcoholic solution by sodium amalgam and acetic acid 
to 3-amino-5-methylcoumaran, C,H,Me< CH(NH,) >CH,, a colour- 


less, viscous oil, b. p. 112—115°/25 mm., which is a strong base forming 
a solid carbonate, a hydrochloride (needles, m. p. 230°, which on dry 
distillation gives methyleoumarone and ammonium chloride), and a 
platinichloride (yellowish-red crystals which begin to decompose at 225° 
but remain unfused at 300°); ethyl chlorocarbonate converts the base 
into 2-carbethoxyamino-4-methylcoumaran, needles, m. p. 93°, whilst the 
action of phenylcarbimide gives 4-methylcoumaranyl phenyl carbamide, 
needles, m. p. 250-—251° (decomp.). Treatment of the bydrochloride with 
sodium nitrite solution in the cold causes the formation of the unstable 
nitrite, needles, m. p. 130° (decomp.), which under the action of hydro- 
chloric acid loses nitrogen with production of 5-methylcoumaranyl nitrite, 


C,H,Me< oH(NO,) >CH» colourless needles, m. p. 72% It was, 


however, found impossible to obtain the corresponding alcohol from 
this, because of its tendency to decompose, giving 5-methylcoumarone 
and nitrous acid. 

The behaviour of coumarone towards the Grignard reagent was then 
examined and it was found that although coumarone homologues 
(resulting from the primarily formed tertiary alcohols by rearrange- 
ment) could be obtained, the yields were poor, probably owing to the 
considerable enolisation of coumarone in ethereal solution. By this 
reaction with magnesium methyl iodide, magnesium ethyl bromide, 
and magnesium phenyl iodide respectively, 3-methylcoumarone, 
CH< CaO, b. p. 196—197°/742 mm., S-ethylcoumarone, a 
pale yellow liquid, b. p. 217—-218°/742 mm., of persistent odour, and 
3-phenyleoumarone were obtained, whilst starting with 5-methyl- 
coumarone the corresponding products were 3 : 5-dimethylcoumarone, 
b. p. 221—222°/742 mm., 5-methyl-3-ethyleoumarone, pale yellow liquid 
of persistent odour, b. p. 237—238°/742 mm., and 3-phenyl-5-methyl- 
coumarone, a sweet-smelling oil, b. p. 328—329°/742 mm. 

When o-nitrobenzylidenecoumarone (Stoermer and Atenstidt, A., 
1903, i, 41) is treated in boiling alcoholic solution with an aqueous 
solution of sodium hyposulphite, reduction is effected to the 
corresponding amino-derivative, which immediately undergoes intra- 
molecular condensation to a compound of the structure 

CH:C-O 
CH ytd, F 


his substance, m. p. 153—154°, forms a hydrochloride, yellow needles, 

. p. 245°, a platinichloride, red-yellow needles, not fused at 300°, and 
an aurichloride, gold yellow needles, not fused at 300°. From its 
a a ne Ee SP et i ee 

nalogy in structure to quindoline, C,H, n=6-6,H, 

. ; CH:C:S er : : 
quindoline, C,H,< , which it resembles in forming coloured 

N—C'C,H, 


salts, this substance is named cowmarinoline. In a similar manner 
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5-methyl-o-nitrobenzylidenecoumaranone, 
C,H, Me<o>C:CH-0,H,-NO,, 


orange-red needles, m. p. 154°, can be reduced to a methylcoumarinoline, 
needles, m. p. 149—150°; hydrochloride, yellow needles, m. p. 220°; 
platinichloride, reddish-yellow crystals unfused at 300°. D. F. T. 


A Synthesis of Fisetin. K. von Auwers and P. Pout (Ber., 
1915, 48, 85—90).—Except by the method commencing with the mono- 
methyl or ethyl ether of resorcinol (Kostanecki, Limpe, and Tambor; 
A., 1904, i, 441; Kostanecki and Nitkowski, A., 1905, i, 915), no 
other synthesis of fisetin has hitherto been effected. A scheme for 
another possible method has been indicated (Auwers and Miiller, A., 
1909, i, 145) passing successively through 6-methoxycoumaranone, 
m-p-dimethoxybenzylidene-6-methoxycoumaranone, the dichloride ad- 
ditive product of the last-named, fisetin trimethyl ether, and hence 
finally to fisetin itself, 


OMe-0,H;<oR>CH, —> OMe-C,H,<q>C:CH-C,H,(OMe), —> 


OMe-C,H,<¢o>CCl-CHCI-C,H,(OMe), 
C,H, (OMe)-O C,H,(OH):O~ 
* CO—-C(OH) bo—c.on)? © Css): 
The mechanism of the type of change involved in the penultimate 
stage has recently been examined (A., 1914, i, 981) with the 
discovery that a substituent radicle in the para position to the oxygen 
atom of the coumaranone ring in such a compound, facilitates the 
formation of a flavonol derivative, whilst the substitution in the meta 
position favours elimination of hydrogen chloride with re-formation of 
the coumaran ring. The authors have therefore returned to the 
problem of the above synthesis, in the hope of finding a small quantity 
of the desired trimethoxy-compound in the reaction product. 
m-p-Dimethoxy benzylidene-6-methoxycoumaranone~ was converted 
into the dibromide and dichloride. The former was insufiiciently stable, 
but the latter, yellow crystals, m. p. 160—170°, when treated with a 
dilute alcoholic sodium hydroxide solution, yielded fisetin trimethyl 
ether to the extent of 5% of the theoretical amount. By heating the 
acetyl derivative of the ether with hydriodic acid, fisetin itself was 
obtained. D. F. T. 


>C-C,H,(OMe), —> 


Synthesis of Gluco-m-hydroxycoumarin and Glucoproto- 
catechuic Acid. F. Mauraner (J. pr. Chem., 1915, [ri], 91, 
174—179).—In view of the wide-spread occurrence of coumarin 
glucosides in plants, the author has undertaken the synthesis of these 
substances, the present paper dealing with the preparation of the 
glucoside of m-hydroxycoumarin. 

Tetra-acetylgluco-m-hydroxycoumarin, prepared by the condensation of 
acetobromoglucose with m-hydroxycoumarin with sodium hydroxide in 
aqueous acetone solution at the ordinary temperature, crystallises in 
colourless needles, m, p. 177—178°, and is hydrolysed by aqueous 
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barium hydroxide to gluco-m-hydroxycowmarin, C,,H,,O,, colourless 
needles, m. p. 219——-220°, with previous sintering at 210°. 

Methyl tetra-acetylglucoprotocatechuate, C,,H,,O,,, prepared from 
acetobromoglucose and methyl protocatechuate in a similar manner, 
form colourless needles, m. p. 167—168°, and on hydrolysis with 
aqueous barium hydroxide yields glucoprotocatechuic acid, C,,H,,0,, 
which crystallises in very hygroscopic needles, softening at 70°, m. p. 
81—82°, [a]-—75-94° in aqueous solution, and gives a yellow 
coloration with ferric chloride. 

The Thiophen Series. VI. Condensation of Thiophen with 
Phthalic Anhydride. WitHetm Sreinxorr (Annalen, 1914, 407, 
94—108. Compare A., 1914, i, 425, 426, 427, 432). [With W. Bor: 
KIEWICZ ].—o-2- Thienoylbenzoie acid, CO,H*C,H,°CO-C,SH,, colourless 
crystals, m. p. 145°, is prepared from thiophen, phthalic anhydride, and 
aluminium chloride in carbon disulphide in the usual manner, Its con- 
stitution is proved by the formation of the compound by the oxidation of 
o-tolyl 2-thienyl ketone by chromic and acetic acids. The ethyl ester, 
m. p. 64°, b. p. 221°5—222°/13 mm., is prepared from the silver salt 
and ethyl iodide or from ethyl-alcoholic hydrogen chloride. The y- 


ethyl ester, OSH, COR) <O'E), ,m. p. 69—70°, b. p. 210—212°/14 


mm., is obtained from the thienoylbenzoyl chloride (prepared by means 
of thionyl chloride or phosphorus pentachloride ; compare Meyer, A.., 
1908, i, 26) and ethyl alcohol or by heating the acid with acetic 
anhydride and subsequently with ethyl alcohol. The y-ester, but not 
the normal ester, reacts with alcobolic ammonia ; the y-amide, 
NH: 
C,SH,°C(OH)< om: (2), 

forms colourless, microscopic crystals, m. p. *137—138°. 

o-Thienoylbenzoic acid reacts with hydroxylamine hydrochloride 
and aqueous potassium hydroxide to form an anhydro-oxime, 


N-O 
OSH, CK, y >CO, 


faintly brown needles, m. p. 135—136°, and yields a nitro-derivative, 
C,,H,O,NS, m. p. 199—200°, yellowish-white crystals, by treatment 
with nitric acid, D 1°5. 


Thiophanthraquinone, C,H, <00>C,SHy, yellow needles, m. p. 


227—-228°, prepared by heating o-thienoylbenzoic acid with phos- 
phoric oxide at 15U°, or with concentrated sulphuric acid at 105°, sxb- 
limes readily, forms a brownish-yellow vat with alkaline hyposulphite, 
and yields a nitro-derivative, C,,H,O,NS, yellow crystals, m. p. 
240—241°, by treatment with nitric acid, D 1°. C. 8. 


Thianthren. II. K. Fries and E. Encersertz (Annalen, 1915, 
407, 194—228; compare Fries and Vogt, A., 1911, i, 555).—The 
formulation of thianthren dichloride as an ortho-quinonoid dithionium 
salt (/oc. cit.) has hitherto not been supported by the isolation of salts 
other than the dichloride. Since, by analogy with other similar 
substances, the introduction of methy], methoxy-, or amino-groups into 
the thianthren nucleus should increase the basic character of the 
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hypothetical dithionium hydroxide, the authors have examined 3: 7- 
dimethoxy- and 3: 7-dihydroxy-thianthrens in the hope of isolating 
stable quinonoid thianthrenthionium salts. 

The authors failed to prepare the dimethoxy- and dihydroxythian- 
threns by the usual methods ; also, attempts to introduce the hydroxy-, 
nitro-, or sulpho group into thianthren by the customary processes were 
unsuccessful. 

p-Thioacetanisidide, OMe-C,H,*-NH-CS-CH,, colourless leaflets, m. p. 
118°, obtained by heating p-acetanisidide and phosphorus pentasulphide 
in boiling toluene, is oxidised by cold 2N-sodium hydroxide and 
potassium ferricyanide to 5-methoxy-1-methylbenzothiazole, 


OMe-C,H,<4 >CMe. 


This substance is converted by alcoholic potassium hydroxide at 190— 
195° into 2-amino-5-methoxyphenyl mercaptan, the diazosulphide of 


which, OMe-C,H,<N>N, colourless needles, m. p. 72°, gives a poor 


yield of 3: 7-dimethoxythianthren by heating at 200°. Di-2-amino- 
5 methoxyphenyl disulphide, slender needles, m. p. 82°, is obtained by 
the oxidation of the preceding mercaptan in the air. 


3 : 1-Dimethoxythianthren, OMe-C,H,<g>C,H,OMe, leaflets, m. p. 


133—131°, is readily prepared by treating m-methoxyphenyl mer- 
captan with concentrated sulphuric acid cooled by water. In glacial 
acetic acid it is oxidised, in hot solution, by dilute nitric acid to the 


monosul phoxide, OMe-O,H,<y >C,H,*OMe, colourless needles, m. p. 


154—155°, and at the ordinary temperature by nitric acid (D 1°4) to 
the disu/phoxide, C,,H,,0,8,, needles, m. p. 266—268°. 3: 7-Di- 
methouythianthrendisulphone, C,,H,,0,S,, colourless leaflets, m. p. 282°, 
prepared by oxidising dimethoxythianthren in boiling glacial acetic 
acid and hydrogen peroxide, is converted by boiling alcohol and 75% 
aqueous potassium hydroxide into 4’: 5-dimethoxy-2'-ethoxydiphenyl 
sulphone-2-sulphinicacid, SO0,H*C,H,(OMe)*SO,°C, By (OMe)-OEt,colour- 
less crystals, m p. 133°. The methods of preparation and the reactions 
of the preceding substances are similar to those of the corresponding 
thianthren derivatives (loc. cit.), but 3 :7-dimethoxythianthrendi- 
sulphoxide has been obtained in only ove form, and the sulphinic acid is 
converted by hydrogen bromide in boiling glacial acetic acid into 
4-bromo-4' : 5-dimethoxy-2'-ethoxydiphenylsulphone disulphide, 
[OEt-C,H,(OMe)-SO,°C,H,Br(OMe)],8,, 

colourless crystals, m, p. 225°. The preceding 1eagent similarly con- 
verts the disulphoxide into 4%:?-dibromo-3 : 7-dimethorythianthren, 
C,,H,,0,Br,8,, stout needles, m. p. 235°. 

When 3:7-dimethoxythianthren is dissolved in concentrated sul- 
phuric acid, sulphur dioxide is evolved and a deep blue solution formed. 
By the absorption of moisture from the atmosphere the solution 
deposits a hemiquinonoid 3 : 7-dimethoxythianthrendithionium hydrogen 
sulphate, 


OMe-CyHy<15.80' 1) Cols" OMe,OMe-C,H,<S >C,H,:OMe, 
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bluish-black leaflets with a bronze lustre, m. p. 184—186° (decomp.). 
The sulphate forms blue solutions in concentrated sulphuric, hydro- 
chloric, and formic acids, liberates iodine from aqueous potassium 
iodide, and oxidises stannous chloride, 3 : 7-dimethoxythianthren being 
regenerated in both cases. All these properties are consistent with 
those of a quinonoid thionium salt, but since 2 mols. of dimethoxy- 
thianthren are obtained for each atom of oxygen used in the preceding 
oxidations, the sulphate is formulated as a hemiquinonoid salt, as 
above. In agreement with this formula, the sulphate is hydrolysed by 
water, yielding 3:7-dimethoxythianthren and its sulphoxide. A 
para-quinonoid constitution of the sulphate is excluded because the 
salt does not yield methy! sulphate, even by heating. 

There can be little doubt that a similar hemiquinonoid dithionium 
sulphate is formed when colourless thianthren dissolves in concentrated 
sulphuric acid, because, not only is sulphur dioxide evolved, but also the 
blue solution yields by hydrolysis with water thianthren and its 
sulphoxide; the formation of the latter was previously overlooked 
(loc. cit.). The analogy of the blue salts of thianthren to ditertiary 
dihydrophenazonium salts is now certainly established, because to these 
also the hemiquinonoid structure has been assigned (Kehrmann and 
Micewicz, A., 1912, i, 1020; Wieland, A., 1913, i, 1386). 

In addition to the hemiquinoncid sulphate of 3: 7-dimethoxy- 
thianthren, the corresponding chloride, C,,H,,0,CI,S,,C,,H,,0,S,, 
blue crystals with a bronze lustre, m. p. 104—105° (decomp. ), and ferri- 
chloride, C.,H,,0,Cl,S,,2FeCl,, dark blue crystals, have been prepared 
by the action of chlorine on dimethoxythianthren in cold benzene and 
of ferric chloride in boiling glacial acetic acid respectively. The 
hydrolysis of these salts by water is similar to that of the sulphate. The 
blue solutions obtained with 3:7-dimethoxythianthren and stannic 
chloride, antimony chloride, and perchloric acid are doubtless due to the 
formation of a hemiquinonoid stannichloride, antimonichloride, and 
perchlorate. Blue salts are formed even with hydrochloric acid, tri- 
chloroacetic acid, and aluminium chloride. In these cases atmospheric 
oxygen is doubtless the oxidising agent, because, wher hydrogen chloride 
is passed into a solution of 3:7-dimethoxythianthren in glacial acetic 
acid a blue solution is or is not produced according as air is admitted 
or excluded. So great is the tendency of 3: 7-dimethoxythianthren to 
form hemiquinonoid derivatives that holoquinonoid salts have not been 
obtained, the action of an excess of chlorine, of bromine, and of ferric 
chloride yielding colourless substitution products, a perbromide of the 
hemiquinonoid bromide, and the hemiquinonoid ferrichloride 
respectively. 3:7-Dimethoxythianthrenmonosulphoxide, unlike the 
corresponding thianthren derivative, does not yield holoquinonoid salts 
by treatment with hydrogen chloride and with concentrated sulphuric 
acid. In the former case the hemiquinonoid chloride is obtained, 
whilst in the latter the initially violet-red solution (which possibly 
contains the holoquinonoid sulphate) ultimately becomes blue and 
deposits the hemiquinonoid sulphate and, after the addition of water, 
3:7-dimethoxythianthren and its sulphoxide. The same behaviour 
was previously observed with thianthrenmonosulphoxide (/oc. cit.), but 
its significance was not appreciated. 
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3 : 7-Dihydroxythianthren, C,,H,O,S,, colourless needles, m. p. 233°, 
is readily obtained by heating the dimethoxy-compound with 
hydrogen bromide in glacial acetic acid at 100°. The monosulphoxide, 
C,,H,0,8,, prisms, m. p. above 300°, is obtained by the action of glacial 
acetic acid and hydrogen peroxide at the ordinary temperature. The 
behaviour of 3:7-dihydroxythianthren with concentrated sulphuric 
acid is quite similar to that of the dimethoxy-compound. The 
dithionium hydrogen sulphate, 

eS( O-SO,H) 
OH-C,H <Slo. ‘SO Ce H,-OH,OH-C H,<e>0, H,-OH, 
blue prisms, m. p. 198—202° (decomp.), chloride, C,,H,,0,C1,S,, m. p. 
118° (decomp.), and bromide, C,,H,,O,Br,S,, dark blue crystals, are 
stable in the dry state, and are reduced to 3: 7-dibydroxythianthren 
by stannous chloride. It is noteworthy that whilst the sulphate of 
the dimethoxy-compound yields equal quantities of dimethoxy- 
thianthren and its sulphoxide by hydrolysis with water, the preceding 
sulphate yields an amorphous product which is not reduced to 3 : 7-di- 
hydroxythianthren by stannous chloride and is only sparingly soluble 
in concentrated sulphuric acid, giving a bluish-green solution, 
Holoquinonoid derivatives of 3 : 7-dihydroxythianthren have not been 


obtained. C. 8. 


The Oxidation of Aconitine. Grorce Barcer and ELLEN FIELD 
(T., 1915, 10'7, 231—233).—The oxidation products of aconitine have 
been investigated by Carr (T., 1912, 101, 2241), who obtained a 
substance termed oxonitin, to which the formula C,,H,.O.N was 
ascribed, and by Brady (T., 1913, 103, 1821) who isolated a similar 
product, to which he gave the formula C,,H,,.O.N. The yields 
obtained by Brady were small, whilst, by Carr’s process, the yields 
were greater but variable. The authors show that the loss in the 
older experiments was partly due to hydrolysis of aconitine perman- 
ganate by the sulphuric acid employed ; when, however, aconitine is 
oxidised in acetone solution by means of potassium permanganate, 
glacial acetic acid being gradually added during the process, oxonitin, 
stout prisms, m. p. 276—277°, is obtained in 90 per cent. yield. 

Analyses of oxonitin purified by different methods give figures 
which agree fairly closely with those obtained by Brady, but not with 
those of Carr. The agreement in m. p. and analysis of a specimen of 
oxonitin obtained by Carr’s method lead the authors to the conclusion 
that the oxidation product is identical in whatever way the substance 
is prepared. A perfectly satisfactory formula has not yet been estab- 
lished. 

When heated with fuming nitric acid, oxonitin yields the same 
oxidation product as aconitine itself, namely, the nitrosocarboxylic 
acid described by Brady. 

Treatment of oxonitin with hydriodic acid (D 1°96) and red phos- 
phorus at 285° leads to the formation of a substance, prisms, m. p. 
121—122°, b. p. about 200°/15 mm., investigation of which is not yet 


complete. H. W. 
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Hydrogenation of Cinchonine. Martin Freunp and J. Anton W. 
BREDENBERG (Annalen, 1914, 407, 43—84).—According to the con- 
stitution at present accepted, the reduction of the cinchonine molecule 
may proceed in two regions, at the vinyl group and at the pyridine 
nucleus, The authors, employing Tafel’s electrolytic method, confirm 
his observation that four atoms of hydrogen are utilised, but find, 
contrary to his experience, that the product can be separated into 
an oily base and a crystalline base, m. p. 134—135°, both of which 
have the formula C,,H,,N,. The reduction is effected at a lead 
cathode in 50% sulphuric acid at 30—35°, using a divided cell and a 
cathode density of 0:023 amp./cm.? at 24 volts. 

The crystalline base, m. p. 134—135°, is converted, in the form of 
a salt, into deoxycinchonine by aqueous alcoholic iodine or boiling 
aqueous mercuric chloride, and is therefore dihydrodeoxycinchonine 
and contains very probably a partially reduced pyridine nucleus. 
It has an alkaline reaction to litmus and an intensely bitter taste, 
and in alcohol has [a] $+250°. It forms a hydriodids, C,,H,,N,,HI, 
m. p. 197—198°, dihydriodide, C,,H,,N,,2HI, m. p. 194—195°, hydro- 
bromide, m. p. 205°, oxalate,, m. p. 125—126° (decomp.), nitrate, 
C,,H,,N.,2HNO,,}H,O, m. p. 146—147°, stannochloride, 

C,,H.,N,,2SnCl,,2 HCl, H,0, 
m. p. 136—137°, platinichloride, decomp. 225°, an oily nitroso-derivative, 
an acetyl derivative (hydriodide, C,,H,,N,Ac,HI, m. p. 240—241°; 
platinichloride, pale yellow needles, m. p. 205°), and a benzoyl de- 
rivative (hydriodide, C,,H,,N,Bz,HI, colourless prisms, m. _ p. 
250—251°). 

By reduction with sodium and hot amyl alcohol, dihydrodeoxy- 
cinchonine is converted into tetrahydrodeoxycinchonine, a viscous, 
brown oil, which has [a]}} + 64°6° in about 3% alcoholic solution, and 
forms a hydriodide, (',,H,,N,,HI, m. p. 186—187°, dihydriodide, 
yellow needles, m. p, 274—275°, and nitroso-hydrochloride, 

C,,H,,ON,, HCl, 

yellow needles, m. p. 195° (decomp. ). With regard to its constitution, 
the following evidence indicates that the two additional hydrogen 
atoms in tetrahydrodeoxycinchonine have entered the partially 
reduced pyridine nucleus, not the vinyl group. By reduction in 
aqueous alcoholic solution with hydrogen and colloidal palladium, 
dihydrodeoxycinchonine is converted into a tetrahydrodeoxycinchonine 
isomeric with the preceding. Since cinchonine is attacked at the 
vinyl group and is converted into cinchotine by Paal’s method of 
reduction, it is very probable that the tetrahydrodeoxycinchonine 
obtained by this method is dihydrodeoxycinchotine, whilst the iso- 
meride produced by the sodium-amy! alcohol method still retains the 
vinyl group and is a tetrahydropyridine derivative. 

Dihylrodeoxycinchotine, CygHgN,, m. p. T2—73°, separates from 
ethyl ether in colourless crystals containing Et,0, m. p. 61—62°. 
The base has [a]b + 324° in about 2% alcoholic solution, absorbs 
carbon dioxide, is alkaline to litmus, and instantly decolorises acidified 
potassium permanganate, It forms a hydriodide, C,,H,,.N,,HI, m. p. 
225—226°, dihydriodide, m. p. 232—233° (decomp.), perchlorate, m. p. 
234—235°, acetyl derivative [hydriodide, m. p. 245—246° (decomp.)], 
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nitroso-derivative [hydrochloride, C,,H,,ON,,HCI, greenish-yellow 
needles, m. p. 195° (decomp.)|, and benzoyl derivative (hydriodide, 
C,,H,,N,Bz,HI, m. p. 225—-226°; dihydriodide, m. p. 231—232°). 
By the action of methyl iodide in ethyl ether, the base yields methyl- 
dihydrodeoxycinchotine hydriodide, C,,H,,N,Me,HI, colourless prisms, 
m. p. 183—184°, which is converted by alcoholic sodium methoxide 
and methyl iodide into methyldihydrodeoxycinchotine methiodide, 
C,,H,,N,Me,Mel, greenish-white needles, m. p. 271—272° (decomp.). 

The reduction of cinchotine by Tafel’s method is quite analogous 
to that of cinchonine, dihydrodeoxycinchotine, identical with that 
described above, being obtained in about 50% yield ; a second product 
of the reduction is another base which does not form a crystalline 
hydriodide. In contrast to the behaviour of dihydrodeoxycinchonine, 
dihydrodeoxycinchotine is not oxidised to deoxycinchotine by iodine or 
mercuric chloride. 

In accordance with the expectation excited by the preceding 
reactions, the reduction of tetrahydrodeoxycinchonine by hydrogen 
and palladium and the reduction of dihydrodeoxycinchotine by sodium 
and amy! alcohol yield one and the same base ésirahydrodeoxycinchotine 
or hexahydrodeoxycinchonine, C,,H,,N,, which forms a hydriodide, 
m. p. 225—226°, dihydriodide, m. p. 277—278°, and an oily nitroso- 
derivative. 

The oily base, C,,H,,N,, obtained by the electrolytic reduction of 
cinchonine (see above), has b, p. 295°/18 mm., and [a] +95°8° in 
about 4% alcoholic solution, and forms a platinichloride, 

C,,H,,N.,H,P¢Cl, ; 
it has been named isodihydrodeoxycinchonine. C. 8. 


Preparation of Dihydromorphine. F. Horrmann, La Rocue 
& Co. (D.R.-P., 278,107 ; from J. Soc. Chem. Ind., 1915, 34, 249).— 
The crude product obtained by the catalytic reduction of neutral or 
acid, aqueous or aqueous alcoholic extracts of opium is acidified, if 
necessary, and evaporated to dryness, when the impurities are washed 
out by absolute alcohol, leaving the salt of dihydromorphine. 

J.C. W. 


Preparation of Alkyl Ethers and Acyl Derivatives of Di- 
hydromorphine. Kyo & Co. (D.R.-P., 278,111; from J. Soc. 
Chem. Ind., 1915, 34, 249).—The base is treated with the appropriate 
agents in the usual manner. J.C. W. 


Scission of Decahydroquinoline into its Optical Antipodes. 
II. L. Mascare rut and F. Nierisoxi (Gazzetta, 1915, 45, i, 106—118 ; 
compare Mascarelli and Recusani, A., 1912, i, 761 ; Veneziani, A., 
1913, i, 1228).—Decahydroquinoline, in which only the two central 
carbon atoms are asymmetric, may be readily obtained by the hydro- 
genation of quinoline under high pressure and in presence of colloidal 
platinum or palladium in an Ipatiev apparatus. Resolution of the 
synthetic compound into its optical antipodes, effected by treating the 
hydrochloride of the base with the calculated proportion of silver 
d-bromocamphorsulphonate, yielded: (1) d-Decahydroquinoline d- 
bromocamphorsulphonate, m. p. 239—240°, [a]? +71:06° or, in 
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alcoholic solution, +72°88°. d-Decahydroquinoline forms long, white’ 
needles or prisms, showing slight contraction at 70°, m. p. 75—76°, 
b. p. 200—202°/760 mm., [a]? in alcohol +4°81°; its hydrochloride, 
m. p. 303—304°, has very slight rotatory power in aqueous solution. 
(2) l-Decahydroquinoline d-bromocamphorsulphonate, softening at 
171—172°, m. p. 175°, [a]i? +61°3°, or, in alcoholic solution, +74°2°. 
l-Decahydroquinoline forms a crystalline mass, softening at 70°, m. p. 
74—75°, b. p. 200—201°/760 mm., [a]> in alcohol —4°5°; its hydro- 
chloride, m. p. 305°, has feeble rotatory power in aqueous solution. A 
mixture of equal proportions of d- and /-decahydroquinoline hydro- 
chlorides has m. p. 274—275°, which is the melting point of synthetic 
decahydroquinoline hydrochlorides. x. Me Fe 


Scission of Decahydroquinoline into its Optical Antipodes. 
IIf. L. Mascarenir (Gazzetta, 1915, 45, i, 127—132. Compare 
preceding abstract).—The separation of /-decahydroquinoline d-bromo- 
camphorsulphonate from the mother liquor remaining after the 
removal of the corresponding salt of the d-base presents some difficulty, 
treatment of this liquor with various solvents yielding fractions with 
m. p. varying between 165° and 200—205° and [a]} between +59°04° 
and +78'21°. The largest fraction, m. p. 175°, [a> +61-3°, yields 
the /-base,with the proper constants, and gives values in agreement 
with Pope and Read’s rule (T., 1912, 101, 760). It has been shown 
by these authors (T., 1912, 101, 727) that, with bromocamphor- 
sulphonates, the molecular rotation of the salt formed from the d-acid 
and /-base may be calculated with great accuracy from the known 
values for the ions, whilst when the ions are of the same sign, the 
calculated and observed values no longer agree. For decabydro- 
quinoline d-bromocamphorsulphonates the calculated and observed 
values of ({/], are: (1) for the 7-base, +272°5° and +276° re- 
spectively, and (2) for the d-base, + 285°5° and + 320° respectively. 

The formation of different fractions of /-decahydroquinoline d-bromo- 
camphorsulphonate with varying properties is in agreement with the 
conclusion drawn by Kipping (T., 1905, 8'7, 628), by Lowry and 
Magson (T., 1906, 89, 1042), and by Pope and Read (T., 1914, 105, 
800), that salts of d-bromocamphorsulphonic acid exist in two dynamic 
isomeric forms. 

The low values of the rotations of d- and /-decahydroquinolines are 
due to the small differences between the masses of the four substituent 
groups producing the asymmetry. T. H. P. 


Preparation of Derivatives (Amides) of 2-Piperonylquino- 
line 4-carboxylic Acid and its Homologues. CuemiscnHe Faprik 
AUF AKTIEN (vormM. E. Scuerina) (D.R.-P., 277,438; from J. Soe. 
Chem. Ind., 1915, 34, 249).—These amides are prepared by the 
usual methods, and like the amides of 2-phenylquinoline-4-carboxylic 
acid and its homologues (A., 1913, i, 92) they are tasteless. They do 
not promote the excretion of uric acid, however. J.C. W. 


is-Quinoline Derivatives. VIII. Constitution of the Re- 
duction Products of Papaverine (cont.). Constitution of 
Pavine. Frank Lee Pyman (T., 1915, 107, 176—187).—Papaverine, 
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C,,H,,0,N, yields two products on reduction, an amorphous base, 
tetrahydropapaverine, and a crystalline base, dihydropapaverine, 
C,,H,,0,N, which has been termed pavine (comp are Goldschmiedt, 
s. 1887, 163 ; 1899, i, 86; Pyman, T., 1909, 95, *1610). The latter 
is a secondary base which could be represented by one of the three 
formu! :— 


CH-CH,:C,H,(OMe), C-CH,°C,H,(OMe), 
\/|Sne 


J~\Z Eos 
CH 
(II.) 
C-CH,-C,H,(OMe), 


Of these, formula (I.) is excluded, since 1 : 2-dihydroisoquinolines 
are readily susceptible to oxidation and reduction, whereas pavine 
is very stable towards oxidising and reducing agents. The choice 
between (II.) and (III.) is rendered possible by a study of the 
degradation of the corresponding quaternary ammonium hydroxide 
by Hofmann’s method. N-Methylpavine methohydroxide is converted 
into a methine, C..H,,O,N, from which, on oxidation, a dicarboxylic 
acid, C..H,,O,N, ‘is obtained in good yield. The formation of this 
acid is clearly due to the oxidation of an unsaturated grouping, 
—CH:CH-, and since the acid contains the same number of carbon 
atoms as the methine, the molecule does not depend for its coherence 
on the *CH:CH:* group. Formula (II.) for pavine is therefore ex- 
cluded. Formula (III.) for pavine leads to formula (IV.) for N- 
methylpavine methohydroxide, from which two possible methines, 
(V.) and (VI.), are derivable by Hofmann’s reaction. 


C -OH -O,H,(OMe), Cyne oH s(OMe)s 
2 


be A\xMe, OH i ie 


F a “ee NZ 
us (LV.) (V.) 
C:CH-0,H,(OMe), 


Of these, the latter is impossible, since it would be degraded on 
oxidation to substances containing a smaller number of carbon atoms, 
whilst, on the other hand, the representation of the methine by 
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formula (V.) readily explains the production of a dicarboxylic acid 
of the annexed formula. 

Neill CH,°C,H,(OMe), The evidence obtained from the oxi- 

MeO ae Me, dation of the methine is supported by 

| CO,H the behaviour of the methine meth- 

MD / OE iodide towards water and methyl 

alcohol, whereby trimethylamine hydr- 

iodide and two neutral substances, C,,H,,O, and C,,11,,0,, are produced 

which contain four methoxyl and one hydroxyl and five methoxyl 

groups respectively. The ready elimination of the grouping -NMe,[ 

suggests that it is attached to a carbon atom of a negative group— 

in this case the benzene nucleus. 

Pavinemethine is therefore 1-dimethylamino-1-homoveratryl-5 : 6-di- 
methoxyindene, whilst its degradation products, the substances C,)H,,0,, 
C,)H,,0,Cl, and C,, H,,0, are l-hydroxy-, 1-chloro-, and 1-methoay- |-homo- 
veratryl 5 : 6-dimethoxyindene respectively. Oxidation of the latter com- 
pound yields two neutral substances, C,,H,,0, and C,,H,.0,, a mono- 
carboxylic acid, C,,H,,0,, and a dicarboxylic acid, C,,H,,O,, the detailed 
investigation of which is not yet completed. 

N-Methylpavinemethine (1l-homoveratryl-1-dimethylamino-5 : 6-di- 
methoxyindene) is prepared by digesting an aqueous solution of 
N-methylpavine methiodide with silver hydroxide, and treatment of 
the liquid with 50% aqueous potassium hydroxide. The base is 
purified by distillation and conversion into the hydrochloride, etc., and 
forms an apparently amorphous precipitate which becomes distinctly 
crystalline when preserved. On exposure to air, it passes into a horny 
mass which melts indefinitely at 50—95° (corr.), and contains 2H,O. 
The hydrochloride forms prismatic needles which contain 1}H,O and, 
after drying at 100°, has m. p. 205—206° (corr.). The aurichloride 
decomposes at 156° (corr.). The picrate, yellow, prismatic needles, has 
m. p. 195—196° (corr.). The methiodide crystallises with 4H,O [m. p. 
174—175° (corr.)] or with 2}H,O [m. p. 165—167° (corr.)]|. 

NV-Methylpavinemethine is readily oxidised by cold aqueous po- 
tassium permanganate in the presence of sulphuric acid. The di- 
carboxylic acid thus obtained forms colourless, prismatic needles, 
containing 5H,O. The air dried substance sinters at 80—100° and 
has m. p. 205—206° (corr. decomp.); after drying at 100°, however, 
it gradually melts at about 150°. The hydrochloride, 

C,.H,,0,N,HCI,H,0, 
needles, intumesces at 178° and then at 212°(corr.). The aurichloride, 
yellow prisms, decomposes at 240° (corr.). The picrate, yellow plates, 
has m. p. 137° (corr. decomp. ). 

N-Methylpavinemethine methiodide, when boiled with methyl 
alcohol, yields trimethylamine hydriodide and 1-homoveratryl-1 : 5 : 6- 
trimethoxyindene, prismatic needles, m. p. 130—131° (corr.) after 
previous softening. When a solution of the latter in acetone is 
oxidised with aqueous potassium permanganate at about 10°, somewhat 
capricious results are obtained ; the following substances have been 
isolated :—neutral substance, C,,H,,0,, pale yellow, prismatic needles, 
m. p. 141—142° (corr.); neutral substance, C,,H,,0;, pale yellow 
clusters of prismatic rods, m. p. 170—172° (corr.) ; monocarboxylic 

02 
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acid, C,,H,,0,, colourless prisms, m. p. 220—222° (corr.) after softening 
at 210°; dicarboxylic acid, C,,H,,0,, colourless needles or plates 
which melt at 206—207° (corr.) then lose gas, resolidify, and again 
melt at about 270°. 

1-Hydroxy-1-homoveratryl-5 : 6-dimethoxyindene, colourless needles, 
m. p. 147—148° (corr.), and trimethylamine hydriodide are obtained 
by the action of boiling water on V-methylpavinemethine methiodide. 
The former substance is converted by boiling acetyl chloride into 
2-chlcro-1-homoveratryl-5 : 6-dimethoryindene, prismatic needles, m. p. 
118—220° (corr.). 


Vat Dyes and Process for Making Same. FARBWERKE VoRM. 
Meister, Lucius, & Brinixne. (U.S. Pat., 1,123,390; from J. 
Soe. Chem. Ind., 1915, 34, 221).—Dyes of the isatanthrene series are 
obtained by condensing an aromatic glycine with a halogenoanthra- 
quinone, converting the resulting anthraquinonyl a-arylglycine ester 
by hydrolysis and dehydration into an JN-arylanthrapyrrolecarb- 
oxylic acid, and treating this with a dehydrating agent, They dye 
cotton various tints of great fastness. 


, ; H,°-C—--C-CO_ i, , 

The simplest isatanthrene, ah eS is a reddish-brown 
powder which dissolves in pyridine with the same colour and in con- 
centrated sulphuric acid with a deep reddish-violet colour, and dyes 
cotton red from a hyposulphite vat. J.C. W. 


Synthesis by Means of Mixed Organo-metallic Derivatives 
of Zinc. y-Chloroketones and their Transformation Products. 
II. Henri Wontcemurn (Ann. Chim., 1914, [ix], 2, 403—465).—In 
the first part of the paper, which is a more detailed account of work 
already published (compare A., 1914, i, 929), two new compounds are 
described, namely, an acetate, b. p. 111—112°/15 mm., of ethyl 
y-hydroxypyropy! ketone, and a diacetate, b. p. 121—124°/11 mm., of 
heptane-e-diol. 

In the second pait of the paper an account is given of the behaviour 
of y-chloroketones towards ammonia, hydroxylamine, hydrazine 
hydrate, and phenylhydrazine, and the resulting cyclic compounds are 
described. On heating ethyl y-chloro-n-butyl ketone with alcoholic 
ammonia for thirty hours, the principal product is a trimethylenic 
ketone, b. p. 142—143°, only traces of basic products being formed 
(compare Lipp, A., 1896, i, 317; 1898, i, 379; Hielscher, A., 1898, 
i, 338). When ethyl y-chloro-n-butyl ketone is added to a cold saturated 
aqueous solution of hydroxylamine hydrochloride, incompletely 
neutralised with potassium carbonate, and the mixture stirred 
frequently during eight days, on extraction with ether, the correspond- 
ing oxime is obtained. If this oxime is heated with pyridine in 
alcohol under a reflux for six hours, or if the original ketone is added 
to a saturated solution of hyd:oxylamine hydrochloride, completely 
neutralised with potassium carbonate, and the mixture heated on a 
water-bath for six hours, 6-methyl-3-ethyl-5 : 6-dihydroisooxazine, 


CE.——NH : 
CH<oH,-CHMe> b. p. 118—119°/13 mm., is obtained as a 
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colourless, mobile liquid. It is very soluble in water, reduces 
ammoniacal silver nitrate in the cold, and Fehling’s solution on boiling. 
It reacts with methyl iodide, phenylcarbimide, and benzenesulphonyl 
chloride, the products obtained being all uncrystallisable oils, but with 
picrolonic acid (4-nitro-1-p-nitrophenyl-3-methylpyrazolone) it gives a 
icrolonate, prisms, m. p. 148°. The isooxazine has D>? 0°9893; 
n 1°49035 ; ni 1°49394; nF 150193 and its behaviour towards 
magnesium ethyl bromide indicates the presence of an :NH group 
(compare Zerewitinov, A., 1908, i, 593). Ethyl y-chloropropy! ketone 
yields with hydroxylamine under similar conditions 3-ethyl-5 : 6-di- 
hydroisooxazine, CH<t oxy 0» b- p. 130—131°/13 mm. 

The y-chloroketones readily react with hydrazine hydrate in 50% 
aqueous solution, giving cyclic derivatives possessing basic properties 
and giving crystalline compounds with hydrogen chloride, isocyanic 
acid, and benzoyl chloride. Thus ethyl y-chloro-n-butyl ketone gives 
with hydrazine hydrate, 6-methyl-3-ethylietrahy lropyridazine, 

CEt———=N 
CHy<on, -cHMe7 NH: 
b. p. 77°5—78°/11 mm., a pale yellow, mobile liquid, rapidly becoming 
coloured on exposure to air, which gives a hydrochloride, m. p. 117°, 
and a benzoyl derivative, m. p. 56°. 

Ethyl! y-chloropropyl ketone with hydrazine hydrate yields 3-ethy/- 
tetrahydropyridazine, OH,<on on» H, a colourless liquid, b. p 
77°/13 mm., giving a hydrochloride, ‘which is exceedingly hygroscopic 
and gives an unstable platinichloride, a benzoy/ derivative, an oil, b. p. 
202°/125 mm. With potassium cyanate a concentrated aqueous 
solution of the hydrochloride yields 1-carbamyl-3-ethyltetrahyd o pyrid- 


azine, CHy< Git Gy >N*CO-NH, +H,0, m. p. 81°, which is also 
2 


obtained by boiling ethyl y-chloropropyl ketone semicarbazone with 
pyridine in absolute alcohol on a water-bath for six hours. 

On warming the y-chloroketones with phenylhydrazine in alcohol, 
the corresponding J-phenyltetrahydropyridazines are obtained, as 
solid compounds, insoluble in water, soluble in mineral acids, and 
giving crystalline derivatives with phenylcarbimide. Thus ethy] 
y-chloro-n-butyl ketone yields 1-phenyl-6-methyl-3-ethyltetrahydro- 

ne CEt—-NH~\,, 
pyridazine, CH<6H,-CHMe> NP» b. p. 205—207°/11 mm., m. p. 
80°, giving with phenylearbimide, 2-phenylcarbamyl-1-phenyl-6- 
a CEt:-N(CO-NHPh 
methyl-3-ethyltetrahydropyridazine, OH< on OHM ) >NPh, 
m. p. 152—153°. 

Ethyl y-chloropropyl ketone yields 1-phenyl-3-ethyltetrahydropyrid- 
azine, CH< Ot CH NPA, b. p. 212—2149/16 mm., m. p. 77—78°, 
giving 2-phenylcarbamy/l- |-phenyl-3-ethyltetrahydropyridazine, 

CEt-N(CO-NHPh) 
CH<oy,———-cu,> 9 
m. p. 158°, with phenylcarbimide. 
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Action of Acetic Anhydride on Some Benzylideneanthranilic 
Acids. IV. Joun B. Exerey and Cmarzes F. Por (J. Amer. Chem. 
Soc., 1915, 3'7, 582—586).—In earlier papers (Ekeley and Dean, A., 
1912, i, 211; Ekeley and Clinton, A., 1913, i, 395; Ekeley and 
Slater, A., 1914, i, 576) a number of oxazines were described which 
were obtained by the action of acetic anhydride on benzylideneanthr- 
anilic acids. As the method employed failed to yield the expected 
oxazines with anisaldehyde and piperonal, further experiments have 
been carried out, and it has been found that these oxazines can be 
prepared by heating the benzylideneanthranilic acid with acetic 
anhydride in xylene solution, and subsequently distilling off the xylene 
and cooling the residue to 0°. 

0-Toluylideneanthranilic acid, m. p. 143°, forms white crystals and 
yields 4-acetyl-3-0-tolyldihydro-2 : 4-benzoxazine-1-one, 

co—9O 
CoH y Ac-CH-C,H Me’ 
m. p. 166°, which crystallises in colourless prisms. 

Dibromosalicylideneanthranilic acid, m. p. 176°, forms scarlet needles, 
and furnishes colourless prisms of 4-acetyl-3-acetyldibromophenyldihydro- 
2 : 4-benzoxazine-l-one, m. p. 153°, together with a small quantity of an 
intensely yellow, crystalline substance, m. p. 274°, which is probably 
4-acetyl-3-dibromophenyldihydro-2 : 4-benzoxazine- l-one. 

1 : 4-a-Hydroxynaphthylideneanthranilic acid, m. p. 195°, crystallises 
in maroon-coloured, microscopic needles, and gives 4-acetyl-3-acetyl- 
a-hydroxynaphthyldihydro-2 : 4-benzoxazine-l-one, m. p. 238°, which 
forms colourless, microscopic needles. 

Anisylideneanthranilic acid, m. p. 146°, yields 4-acetyl-3-p-methoay- 
phenyldthydro-2 : 4-benzoxazine-l-one, m. p. 118°, which forms colourless 
crystals. 

Piperonylideneanthranilic acid, m. p. 196°, forms yellow crystals, and 
furnishes  4-acetyl-3-mp-methylenedioxyphenyldthydro-2 : 4-benzoxazine- 
l-one, m. p. 126°. 

Methylvanillylideneanthranilic acid, m. p. 163°, crystallises in bright 
yellow needles, and gives 4-acetyl-3-mp-dimethoxyphenyldihydro-2 : 4- 
benzowazine-l-one, m. p. 106°. 

m-Methorysalicylideneanthranilic acid, m. p. 113°, forms red needles, 
and yields 4-acety/-3-m-acetoay-p-methoxyphenyldihydro-2 : 4-benzoxazine- 
l-one, m. p. 187°. 

4-Acetyl-3-p-acetoxy-m-methoxyphenyldihydro-2 : 4-benzoxazine-l - one, 
m. p. 141°, obtained by the action of acetic anhydride on vanillylidene- 
anthranilic acid in presence of xylene, differs from the product 
obtained by heating the acid directly with excess of acetic anhydride 
(A., 1912, i, 212), and it is considered that the latter was not pure. 

E. G. 


Interaction of Ammonia and Methylamine with 2:3:4- 
Trinitrodimethylaniline. P. van Kompureu and Miss D. W.WensINK 
(Proc. K. Akad, Wetensch. Amsterdam, 1915, 1'7, 1034—1036).—2 :3 : 4- 
Trinitrodimethylaniline, m. p. 154°, has a very mobile nitro-group in 
position 3 Thus, alcoholic ammonia causes the separation of 2: 4- 
dinitro-m-phenylene-as-dimethyldiamine, pale yellow crystals, m. p. 162°, 
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and methylamine causes the separation of 2: 4-dinitro-m-phenylene- 
trimethyldiamine,-NH Me-C,H,(NO,).*NMe,, m. p. 125°, from alcoholic 
solutions. If the original substance, or these derivatives, be heated 
under pressure with these reagents, the dimethylamino-group is also 
attacked. Thus, ammonia yields 2: 4-dinitro-m-phenylenediamine, 
pale brown or orange needles from methyl salicylate, decomp. 250°, 
(Barr, A., 1888, 822), and dimethylamine, whereas methylamine 
produces 2 : 4-dinitro-m-phenylenedimethyldiamine, 
C,H,(NO,),(NHMe)., 
m. p. 169° (Blanksma, A., 1908, i, 157). J.C. W. 


Preparation of 5 (4)-Methyl-4 (5) -arylaminomethylglyoxa- 
lines. O. Gernoross (D.R.-P., 278,884; from J. Soc. Chem. Ind., 
1915, 34, 250).—Compounds of the above type (compare this vol., 
i, 29) may be prepared by the action of 5(4)-methyl-4(5)-chloromethyl- 
glyoxaline or its salts on primary aromatic amines. They increase 
the blood pressure, act as antiseptics towards lower organisms, but are 
not so toxic as B-amino-4-ethylglyoxaline. J.C. W. 


Synthesis of Thiohydantoin. III. Saiceru Komatsu (Mem. 
Coll. Sci. Kydto, 1914, 1, 69—79).—When certain a-amino-acids are 
heated with potassium thiocyanate in the presence of acetic anhydride, 
the corresponding 4-substituted 2-thio-3-acetylhydantoins are pro- 
duced, although the yield in the case of a-aminoisobutyric acid is only 
4%. It was thought that the 3-substituted 2-thiohydantoin would be 
formed from sarcosine, but it was found that this acid does not 
condense with thiocyanates in the presence of acetic anhydride 
(compare Johnson and Scott, A., 1913, i, 1105), although the hydro- 
chloride of sarcosine ethyl ester reacts with potassium thiocyanate 
in alcoholic solution (compare phenylglycine and its ester, Wheeler 
and Brautlecht, A., 1911, i, 501). The failure of V-substituted 
a-amino-acids to undergo condensation is shared by the dicarboxylic 
acids, aspartic and glutamic (Johnson and Guest, A., 1913, i, 316, 
807). These authors explained the fact by assuming the deamidation 
of the amino-acids, basing their views on an estimation of the 
ammonium chloride formed during the interaction of potassium 
thiocyanate, aspartic acid, and acetic anhydride. The author has 
repeated this work and finds that the yield of ammonium chloride 
depends on the amount of potassium thiocyanate, and not on the 
aspartic acid. 

The desulphurisation of thiohydantoins, which is effected by several 
reagents in presence of water, is explained by assuming that the 
elements of water are first attached to the :C:S linking, followed by 
the elimination of hydrogen sulphide, thus, 

NPh-CO SH. NPh:CO NPh-CO 
SOSH GUPh — on? CSye-Gaph 7 OCSy--daph 
(see below). The analogous conversion of thiocarbanilide into carb- 
anilide would be explained in the same way. 

Equimolecular proportions of leucine and potassium thiocyanate 
were heated with acetic anhydride on the water-bath, and, on pouring 
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the resulting yellow solution into water, 2-thio-3-acetyl-4-isobutyl- 


bitin: ts 3 a CH,-CH Me, 


scales, m. p. 112—113°. This was hydrolysed by concentrated hydro- 
chloric acid to 2-thio-4-isobutylhydantoin, which forms silky scales, 
m. p. 169—170°. Similarly, a-aminotsobutyric acid produced, finally, 
2. thio-4-dimethylhydantoin, C,H,ON,S, in colourless needles, m. p. 
163—164°, but the yield was only about 4%. a-Aminoisovaleric acid 
yielded 2-thio-3-acetyl-4-isopropylhydantoin, needles, m. p. 98—99°, and 
CO- CH: CHMe, ren 
CS-NH g 
forms colourless plates, m. p. 129—130°. a-Aminophenylacetic acid 
gave rise to 2-thio-3-acetyl-4-phenylhydantoin, m. p. 185—186°, and to 
2-thio-4-phenylhydantoin, colourless needles, m. p. 211—212° (decomp.). 
The hydrochloride of sarcosine ethyl ester was heated with potassium 
thiocyanate and alcohol and thereby converted into 2-thio-3-methyl- 


hydantoin, NH<O en , which forms yellow scales, m. p. 214—215°. 


2-Thio-1-phenyl-3-methylhydantoin, N Phe, os , was also prepared, 


separated, in colourless, silky 


subsequently 2-thio-4-isopropylhydantoin, NH< 


by the action of phenylthiocarbimide on sarcosine. It forms pale 
yellow plates, m. p. 150—151°. a-Aminophenylacetic acid and 
phenylthiocarbimide yielded a reddish-brown substance, m. p. 155—156”, 
insoluble in hot water, and also 2-thio-1 : 4-diphenylhydantoin, which 
crystallises from hot water in needles, m. p. 223—224°, and yields 
1; 4-diphenylhydantoin on boiling with dilute chloroacetic acid (see 
above). J.C. W. 


Constitution of Acetylacetonethiocarbamide [2-Thio-4: 6- 
dimetbyldibydropyrimidine}]. Wim J. Hate and Arrtaur G. 
Wituias (J. Amer. Chem. Soc., 1915, 3'7, 594—600).—An account of 
a etudy of the constitution of the two modifications of acetylacetone- 
carbamide has been given by Hale (A., 1914, i, 207). Evans (A., 
1894, i, 111) has stated that thiocarbamide also condenses with acety]l- 
acetone with formation of two distinct products. These compounds 
have now been investigated. 

When thiocarbamide is treated with acetylacetone in accordance 
with Evans’s method, acetylacetonethiocarbamide, m. p. 210°, is 
obtained in the form of pale yellow prisms; if light petroleum is 
added to a solution of this compound in chloroform, the substance is 
precipitated as small, colourless crystals. When acetylacetonethio- 
carbamide is heated with chloroacetic acid, it is converted into acetyl- 
acetonecarbamide, m. p. 198°. 

By the condensation of methylthiocarbamide with acetylacetone in 
presence of hydrochloric acid, the hydrochloride of 2-thio-3:4:6- 
trimethyl-2 : 3-dihydropyrimidine is produced, which forms yellow 
prisms. When this salt is treated with alkali hydroxide, it yields the 
free pyrimidine, CHC Ove aN > CS, m. p. 156°5°, which forms small 
needles and is not affected by prolonged boiling with hydrochloric 
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acid. By the action of chloroacetic acid on the pyrimidine, it is 
converted into 3:4: 6-trimethyl-2 : 3-dihydropyrimid-2-one (Hale, Joc. 
cit.). 

When w-methylthiocarbamide is condensed with acetylacetone in 
presence of potassium hydroxide, 2-methylthiol-4 : 6-dimethylpyrimidine 
(Wheeler and Jamieson, A., 1904, i, 942) is produced, which, when 
boiled with concentrated hydrobromic acid, is converted into 4 : 6- 
dimethyldibydropyrimid-2-one. 2-Methy]thiol-4 : 6-dimethylpyrimidine 
can be readily prepared by the action of methyl iodide on acetylacetone 
thiocarbamide in presence of sodium methoxide. Attempts were made 
to methylate acetylacetonethiocarbamide by means of diazomethane, 
but without success. 

From the results of this work, it is considered that acetylacetone- 
thiocarbamide may be regarded as 2-thio-4 : 6-dimethyl-2 : 5-dihydro- 
pyrimidine, OH <one > C8, in equilibrium with a small propor- 
tion of 2-thio-4 : 6-dimethy]-2 : 3-dihydropyrimidine, 


CMe—N 
CH<oMe-NHOC™ E. G. 

Hydrazides and Azoimides of Organic Acids. XXX. 
Formation of Hydrazihydrazides and Hydraziazoimides of 
Tribasic Acids. Turopor Curtius (J. pr. Chem., 1915, [ii], 91, 
39—102; compare this vol., i, 124).—This paper deals with the 
hydrazides and azoimides of pyrazoline-3 : 4 : 5-tricarboxylic, pyrazole- 
3:4: 5-tricarboxylic, trimesic, and hemimellitic acids. 

In addition to the normal trihydrazide (I.), pyrazole-3: 4:5- 
tricarboxylic acid gives rise to a hydrazihydrazide (II.). 
NH,-NH-00-C C-CO-NH-NH, NH,*NH-CO-C-——-C-CO-NH 

N-NH:C-CO-NH:-NH, N:-NH'C:CO-NH 
(I.) (II.) 
Trimesic acid forms only the normal trihydrazide, whilst hemimellitic 
acid yields a hydrazihydrazide, NH,-NH-CO-,H,<oo, tay 

From these results the author draws the conclusion that only those 
tribasic acids containing two carboxyl groups in the 1 : 2-positions 
are capable of giving rise to hydrazibydrazides. 

[ With Epmunp Bourcart. |—Ethy] pyrazoline-3 : 4 : 5-tricarboxylate, 
prepared by the condensation of ethy! diazoacetate and ethyl fumarate, 
erystallises in short, colourless needles, probably belonging to the 
rhombic system, m. p. 97°, D® 1:2073° (compare Buchner and Heide, 
A., 1901, i, 232). It reacts with hydrazine hydrate in alcoholic 
solution at the ordinary temperature, yielding pyrazoline-3 : 4 : 5-tri- 
NH,NH-CO-C CH-CO-NH-NH, 

N-NH-CH-CO-NH-NH,’ 
lising in needles, which become yellow or red at 130—140°, m. p. 148° 
(decomp.); the following salts of the hydrazide are described: the 
hydrochloride, B,3HCI, is very hygroscopic, and decomposes when kept ; 
sulphate; nitrate; picrate, small, yellow needles; platinichloride, 
Cy pH y90gN ¢ClgPt;, and cadmichloride, C,,H,,O,N,¢Cl,Cd,. The hydr- 


carboxylhydrazide, crystal- 
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azide forms double salts with sodium sulphate and disodium hydrogen 

phosphate. When shaken with benzaldehyde in aqueous solution, it 

yields a white, non-crystalline tribenzylidene derivative, 
C,N,H,(CO-NH-N:CHPh), ; 

the tri-p-nitrobenzylidene derivative forms a white powder, which 

becomes strongly electric when rubbed. 

The following derivatives are also described : tri-o-hydrorybenzyl- 
idene, which becomes red at 130°, and melts with decomposition at 
a higher temperature; trivanillylidene, m. p. 139° (decomp.); éri- 
piperonylidene; tricinnamylidene, citron-yellow, microcrystalline pre- 
cipitate; trifurfurylidene; triisopropylidene (from acetone). The 
triacetyl derivative, C,N,H,(CO-NH:NHAc),, is a colourless powder, 
m. p. 140° (decomp.), with previous reddening at 100—130°. 

Pyrazoline-3 : 4 : 5-tricarboxylazoimide, C,N,H,(CO-N,),. prepared 
from the trihydrazide and nitrous acid in cold aqueous solution, forms 
a viscid, transparent, oily mass, which explodes when heated, and 
reacts with aniline and p-toluidine in ethereal solution, yielding the 
corresponding ¢rianilide and tri-p-toluidide as white, amorphous 
precipitates. 

Ethyl pyrazoline-3 :4:5-tricartamate is obtained in an impure 
condition as a viscid, light brown mass by heating the triazoimide in 
alcoholic solution, and when heated with concentrated hydrochloric 
acid is converted into 3 : 4: 5-triaminopyrazoline, 

N H,°C H-NH, 
N-NH-CH-NH,’ 
which could not be isolated in a pure condition and was therefore 
characterised by the preparation of the picrate, B,3C,H,(NO,),°OH, 
short, yellow, flat, monoclinic needles, m. p. about 180° (decomp.), 
D® 1°757. 

The hydrochloride of the triamine is also described, but could not be 
obtained in a pure condition; on diazotisation it couples with 
B-naphthol and resorcinol, yielding dark brown azo-dyes. 

The crude pyrazoline-3 : 4: 5-tricarboxylhydrazide, obtained by the 
interaction of hydrazine hydrate and ethyl pyrazoline-3 : 4 : 5-tri- 
carboxylate in alcoholic solution, contains a small amount of a white 
product which is insoluble in water and reacts with benzaldehyde in 
dilute hydrochloric acid, yielding benzaldazine together with a 
benzylidene compound, m. p. above 220° (decomp.) ; it probably consists 
of a mixture of pyrazoline-3 : 4 : 5-tricarboxylhydrazihydrazide, 

NH,NH-CO-C CH-CO-NH 
N-NH-CH:-CO-NH’ 
and its hydrazine salt, whilst the benzylidene compound, m. p. 
above 220°, probably has the formula: 
CHPh.N-NH°CO-C CH:CO-NH 
N-NH-CH:CO-NH’ 

In the preparation of pyrazoline-3 : 4 :5-tricarboxylazoimide by the 
addition of sodium nitrite to a cold hydrochloric acid solution of the 
corresponding hydrazide, if the hydrochloric acid is not in excess 
and the triazoimide at once removed by extraction with ether, a light 
orange-coloured substance is produced, which possesses both acid and 
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basic properties, yields hydrazine on hydrolysis with mineral acids and 
is considered to be a pyrazoline-3:4: 5-hydraziazoimide of the 
N,*CO-C CH-CO-NH 

N-NH-CH-CO-NH’ 
brownish-violet coloration with ferric chloride, and with silver nitrate 
in ammoniacal solution forms an unstable silver salt ; its solution in 
aqueous alkalis yields on acidification pyrazoline-3 : 4 : 5-hydrazi- 

O,H- C CH: CO: N H 


N- NH: CH: CO N H 

[With Lupwie Hans Heynemann.]—Ethyl pyrazole-3 : 4 : 5-tri- 
carboxylate, prepared by the condensation of ethyl diazoacetate with 
ethyl acetylenedicarboxylate at a low temperature, forms stout crystals 
or needles, m. p. 68° (compare Buchner and Heide, A., 1901, i, 232), 
and is converted by aqueous ammonia into the corresponding amide. 
When treated with hydrazine hydrate in alcoholic solution at the 
ordinary temperature, it yields pyrazole-3 : 4 : 5-tricarboxylhydrazide, 
which forms a white, micro¢rystalline powder, decomposing above 300°, 
and is transformed by boiling with water into pyrazole-3 : 4 : 5-tri- 
carboxylhydrazihydrazide (see below). The trihydrazide condenses 
with benzaldehyde in aqueous solution, yielding a tribenzylidene 
derivative, 

CHPh:N-NH-CO- ee CO-NH-N:CHPh . 
N- NH: C: CO-NH:N:CHPh’ 
the tri-o-hydroxybenzylidene and tri-m-nitrobenzylidene derivatives are 
also described. 

The tricinnamylidene derivative, obtained together with cinnam- 
aldazine and the cinnamylidene derivative of pyrazole-3 : 4 : 5-tricarboaxyl- 
hydrazide (not isolated in a pure condition) by shaking cinnamaldehyde 
with an aqueous solution of pyrazole-3 : 4 : 5-tricarboxylhydrazide, 
forms a yellow, microcrystalline powder. 

On treatment with nitrous acid the trihydrazide is converted into 
N,*CO-C C*CO- N, “ . 

N-nu-U-co-n, * 
talline solid, which explodes when heated and reacts with aniline in 
ethereal solution, yielding pyrazole-3 : 4 : 5-tricarboxylanilide, radiating 
clusters of colourless needles, m. p. above 270°. 

Attempts to prepare 3:4:5-triaminopyrazole by boiling the tri- 
azoimide with alcohol and hydrolysing the resulting impure urethane 
were unsuccessful. 

When heated for several hours with hydrazine hydrate in 
alcoholic solution, ethyl pyrazole-3 : 4 :5-carboxylate yields a mixture 
of pyrazole-3 : 4 :5-tricarboxylhydrazthydrazide, 

NH,*NH-CO-C——-C-CO- NH 
N-NH-C-CO- NA’ 
NH,-NH-CO-C——C-CO-N- NH; 

N-NH-C-CO-NH 

The latter salt is readily isolated by crystallising the mixture from 
water ; it separates first of all as a gelatinous mass and then crystal- 
lises in needles. 


following constitution, It gives an intense 


carboxylic acid, 


pyrazole-3 : 4 : 5-tricarboxylazoimide, 


and its hydrazine salt, 
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The pyrazole-3 : 4 : 5-tricarboxylhydrazihydrazide, mentioned above, 
possesses both acid and basic properties, and is best obtained by the 
careful addition of dilute mineral acids to a hot aqueous solution of 
the hydrazine salt ; the hydrochloride, C,H,O,N,,HCI, forms a white, 
crystalline powder ‘and on hydrolysis with concentrated bydrochloric 
acid at 140—150° yields hydrazine dihydrogen pyrazole-3 : 4 : 5-tricarb- 
oxylate, which separates in lustrous, white, silky needles, m. p. above 
325° (decomp.), and forms a gelatinous silver salt. 

On treatment with aqueous barium hydroxide, the hydrochloride of 
pyrazole-3 : 4 : 5-tricarboxylhydrazibydrazide gives rise to a barium salt, 
NH,"NH-CO-C ~C-CO-N-Ba-N—CO-C— C-CO-NH-NH, 4 

N-NH:C:CO-NH NH-CO-C-NH:N : 
with benzaldehyde it forms a white, flocculent benzylidene derivative, 
CHPh.N-NH-CO-C “C-CO-N H 

N-NH-C-CO-NH° 
Pyrazole-3 : 4 : 5-tricarboxrylhydraziazoimide, 
N,°CO- ee | 5 CO-NH 


N- NH: C: CO- ‘NH’ 
obtained as a yellow, flocculent precipitate, by the addition of sodium 
nitrite to an aqueous solution of the corresponding hydrazibhydrazide 
hydrochloride, reacts with aniline to form the hydrazianilide, 


NHPh:Co- 3 CO: NH | 


i 
N-NH-C:CO-NH ) 
when boiled with water it is converted into the carbamide, 


NH:-CO- $e NH:CO-NH-: pepe CO: NH 


NH-CO-C-NH-N N-NH-C-CO-NH’ 
which, however, was not isolated in a pure condition. 
The hydraziazoimide is hydrolysed by cold dilute aqueous sodium 
hydroxide to hydrazoic acid and pyrazolehydrazicarboxylic acid, 
CO,H: 5 a ‘CO-NH 


‘NH: C: CO: ‘NH’ 
on acidifying the alkaline solution. 
CO, Et-NH- * emiaage CO:NH 


amthoo.We 
ing the hydraziazoimide in alcoholic solution, becomes brown at 220°, 
and melts with decomposition at a higher temperature. 

[With ALoys Josepn Scumitz.|—Ethyl trimesate reacts with hydr- 
azine hydrate in boiling alcoholic solution, yielding trimesylhydrazide, 

H,(CO-NH-NH,),, which forms microscopic, tabular crystals 
(decomp. above 300°), and gives a hydrochloride, B,3HCI, crystallising 
with 1H,O in efflorescent, lustrous needles or platelets ; the tribenzyl- 
idene derivative, C H,(CO- NH-N:CHPh),, crystallises with 1H gO, and 
has m. p. 224°. 

The triazoimide, C,H,(CO-N,),, obtained as a white, flocculent pre- 
cipitate by treating a cold dilute hydrochloric acid solution of the 
hydrazide with the calculated amount of sodium nitrite, is converted 
by the action of aniline and alcohol into trimesanilide, m. p. 118—120° 
(decomp. ) and ethyl benzene-1 : 3:5-tricarbamate (tri-N-carbethoxy-1 : 3 : 5- 
triaminobenzene), C,H,(NH*CO,Et),, m. p. 110—111° respectively. 


which separates as an amorphous powder 


The hydraziurethane, prepared by boil- 
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When heated with dilute hydrochloric acid at 100° the last-named 
compound gives rise to a substance, m. p. 172—173°, which is possibly 
a diurethane, NH,°C,H,(NH-CO,Et),; hydrolysis with concentrated 
hydrochloric acid at 115—-120° yields phloroglucinol. 

Hemimellitoylhydrazihydrazide (annexed formula), obtained in the 
form of its hydrazine salt (yellowish-red crystals, m. p. above 300°) 

by heating ethyl hemimellitate with hydrazine hydrate 

CO-NH-NH, in alcoholic solution, cystallisesin yellow, microscopic, 
a CO-NH felted needles, m. p. above 300°, and yields a white, 
{ | | erystalline hydrochloride ; the benzylidene derivative, 
00 'NE  OHPh:N-NH-00-0,H,<CO'N = forme white, micro- 

» 63 *CO:NH’ . 
crystalline powder, m. p. above 300°. On treatment with nitrous 
acid it is converted into hemimellitoylhydraziazoimide, 

CO:-NH 
N,CO-C.F <9. ‘ 

which reacts with aniline to form hemimellitoylhydrazianilide (yellow, 
crystalline powder, m. p. above 300°), and with alcohol yielding the 

CO-NH 
urethane, CO,Et-NH-C.Hs< no. 
above 300°. When boiled with water, the hydraziazoimide gives rise 
NH:CO CO-NH , 
NH-co> els NB-CO'NH C,H 9.0 crystallis- 
ing in slender, monoclinic columns, m. p. above 300°. Both the pre- 
ceding carbamide and urethane are hydrolysed by concentrated 
bydrochloric acid at 100° to o-aminophthaloylhydrazide, 


CO-NH 
NHC .Hs< 09. H! 
(Curtius and Semper, A., 1913, i, 472), which is converted by prolonged 
heating with hydrochloric acid at 145—150° into m-aminobenzoic acid. 
Hydrazine dihydrogen hemimellitate, obtained together with hemi- 
mellitoylhydrazihydrazide by heating hydrazine hydrate with hemi- 
mellitic acid, crystallises with 3H,O in colourless needles, m. es 


’ 


a grey, crystalline powder, m. p. 


to a carbamide, 


The Catalytic Reduction of Indigotin and of Vat-dyes. 
Anpré Brocuet (Compt. rend., 1915, 160, 306—308; compare A., 
1914, i, 1069).—Indigotin in suspension in water or in a dilute 
solution of sodium hydroxide in the presence of active nickel, readily 
undergoes reduction to its leuco-base on passing hydrogen through the 
suspension. The reduction is exceedingly rapid at 60—80° and is 
more rapid when sodium hydroxide is present than in its absence. 
The synthetic indigo paste is reduced more rapidly than the material 
sold in the dry state. The process forms a ready method of obtaining 
indigo-white in a comparatively pure state, by concentrating the 
resulting liquid, after filtration, in a vacuum. W. G. 


Preparation ‘of Amino-Derivatives of 2-Phenylquinoline-4- 
carboxylic Acid. CuemiscHe Fasrik aur AKTIEN (vorM. KE. SCHERING). 
(D.R.-P., 279,195 ; from J. Soc. Chem. Ind., 1915, 34, 249.)—These 
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are prepared by reducing the 2-0-, -m- or -p-nitrophenylquinoline- 
4-carboxylic’acid, by the interaction of aniline, pyruvic acid and an 
aminobenzaldehyde in alcoholic solution, or by heating an alcoholic 
solution of the condensation product of aniline and an aminobenz- 
aldehyde with pyruvic acid. The new products are superior to 2-phenyl- 
quinoline-4-carboxylic acid (A., 1913, i, 92) for therapeutic purposes, 
for they do not cause such an increase in the separation of uric acid. 


J.C. W. 


Pyrranthraquinones (Pyrrindoquinones). O. Pitory, Kari 
Witkg, and Atrrep Bioémer (Annalen, 1914, 407, 1—42; compare 
Piloty and Wilke, A., 1913, i, 767).—In order to indicate a suggested 
analogy to the anthracene compounds, the authors propose that the 
substances pyrrindole and pyrrindoquinone should be re-named pyrran- 
thracene and pyrranthraquinone respectively. 

The yield of tetramethylpyrrindoquinone is increased from 30 to 
52% by heating 2 :3-dimethylpyrrole-4-carboxylic acid with twice or 
thrice its weight of acetic anhydride at 170—175° for 6 hours. 

The present paper deals mainly with the preparation of pyrrindole 
derivatives from 1-methyl-2-ethylpyrrole-4-carboxylic acid and with 
the examination of the reaction whereby pyrroles, unsubstituted in 
the a-position and containing a carboxyl group in the £-position, yield 
pyrrindoguinones by treatment with acetic anhydride. It is very 
probable that the first product is a mixed anhydride, which then 
decomposes in the manner of such substances, yielding acetic anhydride 
and the anhydride of the pyrrole-4-carboxylic acid ; the latter yields 
the pyrrindoquinone by the loss of water. This explanation is 
supported by the following evidence. (1) The same pyrrindoquinone 
is formed when benzoic anbydride is used instead of acetic anhydride. 
(2) In the preparation of tetramethylpyrrindoquinone from 2 :3- 
dimethy]pyrrole-4-carboxylic acid and acetic anhydride, the mother 
liquor, from which the quinone has been separated, contains a substance, 
small needles, m. p. about 180° (decomp.), which yields acetic acid and 
tetramethylpyrrindoquinone by heating, is hydrolysed by hot aqueous 
sodium hydroxide, yielding 2 : 3-dimethylpyrrole-4-carboxylic acid, and 
has approximately the composition, C,H,,0,N, of the mixed acid 
anhydride, Gr or>C'00-0-COMe. The mixed acid anhydride 
has been synthesised by treating equal molecular quantities of 2: 3-di- 
methylpyrrole-4-carboxylic acid and acetyl chloride with an excess of 
pyridine in dry ether, and also from acety! chloride and a suspension of 
the potassium salt in cold petroleum. It has m. p. about 180° when heated 
slowly, but by rapid heating it melts at about 140°, resolidifies, melts 
again at about 180° (decomp.), and finally yields tetramethylpyrrindo- 
quinone. In the second method of preparation a substance, colourless, 
rhombic plates, m. p. 236°, is also formed which is identical with that 
produced from the mixed anhydride at 140° and is proved to be 
2 : 3-dimethylpyrrole-4-carboxylic anhydride, (C,H,ON),O, by its syn- 
thesis from potassium 2: 4-dimethylpyrrole-4-carboxylate and phos- 
phory! chloride in boiling petroleum. 
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As is to be expected from the course of the reaction described 
above, 5-acetyl-2 : 3-dimethylpyrrole-4-carboxylic acid, C,H,,0,N, leaflets, 
m. p. 277°5° (ethyl ester, m. p. about 125°), obtained by heating a 
benzene solution of ethyl 1l-acetyl-2 : 3-dimethylpyrrole-4-carboxylate 
at 270—280° and hydrolysing the product, does not yield a pyrrindo- 
quinone by treatment with acetic anhydride. Tetramethylpyrrindo- 
quinone is obtained in even better yield by employing the chlorides of 
phosphorus. By careful treatment with the pentachloride, 2: 3- 
dimethylpyrrole-4-carboxylic acid in petroleum is converted into its 
anhydride, which, without being isolated, gives a 79°6% yield of the 
quinone by boiling with acetic anhydride. Finally, the interaction 
of 2: 3-dimethylpyrrole-4-carboxylic acid and about 10 parts of phos- 
phorus trichloride at the ordinary temperature gives the quinone 
in 85% yield. A by-product in the last method is a substance, 
C,,H..0,N,, m. p. about 250° tes Fe — plates = 

risms with green and orange-yellow 
CMe—f°C0-0 A CMe so which is rasan i 8 cold 
CMe C——-C CH CMe aqueous sodium carbonate but dis- 
\wH’ OH \na% solves in acids, forming a yellow 

solution ; the colour is discharged by 
alkalis and regenerated by acids. The by-product, therefore, is 
very probably the lactonoid modification (annexed formula) of a 
CMe-C(CO,H) C—CMe 


4 ; ° 411 S 
pyrroylpyrrolecarboxylic acid, CMe NH>o CO qo OMe. 


CH-N 

Tetramethylpyrrindoquinone is reduced to tetramethylpyrrindole- 
8-ol (formula I.) by zine dust and glacial acetic acid under carefully 
regulated conditions, but when the reduction is effected slowly at 
the b. p., tetramethylpyrrindolone (formula II.) is formed. 


eg 
L) 


Tetramethylpyrrindole-8-ol, pale brown crystals, m. p. about 358° 
(decomp.), darkening at about 300—330°, fluoresces faintly in alcoholic 
solution, readily combines with acids to form coloured salts of tetra- 
methyldihydropyrrindole-4 : 8-diol (see below), and develops an intense 
violet red coloration with alcoholic ferric chloride and a little 
sulphuric acid, the solution ultimately becoming turbid and de- 
positing tetramethylpyrrindoquinone. Tetramethylpyrrindole-8-one, 
small, pale brown prisms, m. p. about 340° (decomp.) with previous 
darkening, is insoluble in alcohol, does not develop a coloration with 
alcohol and sulphuric acid, and becomes nearly black after the further 
addition of ferric chloride and boiling, the product yielding tetra- 
methylpyrrindoquinone when heated. 

The reduction of tetramethylpyrrindoquinone by prolonged boiling 
with glacial acetic acid and hydriodic acid (D 1-97), yields several 
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products, of which only tetramethylpyrrindole-8-one has been iden- 
tified. However, by heating on the water-bath for a few minutes 
with glacial acetic acid and a large excess of hydriodic acid, the 
characteristic reduction product is a substance, C,,H,,ON,I, slender 
yellow needles, m. p. 255°, which is probably the iodide of tetramethyl- 

; . a ,CMe-C-CH(OH)-C-NH 
dihydropyrrindole-4 : 8-diol, CMe NH-C-—CHI-—C: OMe? OMe 
It readily oxidises and becomes superficially green in moist air, and 
changes in alcoholic solution to the pyrrindole-8-one or pyrrindole-8-ol. 
When it is boiled with absolute alcohol and copper powder, a deep blue, 
intensely fluorescent solution is obtained ; the colour and fluorescence 
disappear when the solution is concentrated, and ultimately quite 
colourless crystals of tetramethylpyrrindole-8-ol are obtained. The 
intensely fluorescent substance is claimed to be tetramethyldihydro- 
pyrrindole-4 : 8-diol, the sulphate, yellow needles, and the iodide (pre- 
ceding compound) are readily obtained from tetramethylpyrrindole-8-ol 
and the requisite acid. The iodide is converted into tetramethylpyrr- 
indole-8-one by pyridine. 

1 ;2:3-Trimethylpyrrole-4-carboxylic acid is converted by boiling 
acetic anhydride into hexamethylpyrrindoquinone, 

C Me-C-CO-C:NMe 
CMe<y Me-U-C0-0- CMe? OM 
orange-red prisms, m. p. 334° with partial sublimation, which is 
reduced by hot glacial acetic acid and zinc dust to hexamethylpyrr- 
indole-8-ol, C,,H,,ON,, m. p. 274°, and a colourless substance, m. p. 
237°. 

2 :3-Dimethylpyrrole-4 : 5-dicarboxylic acid (Piloty and Wilks, oc. 
cit.) has m. p. 223°5°, and forms a dipotassium salt, six-sided, pearly 
plates. Attempts to produce a fluorescein from it have been un- 
successful. By heating the 4-ethyl hydrogen ester with hydrated 
oxalic acid at 105°, a dye, green metallic crusts, is produced which 
appears to be analogous to the dipyrrylmethylene dyes rather than to 
carbazole blue. 

4-Ethyl hydrogen 2-methyl-3-ethylpyrrole-4 : 5-dicarboxylate (Piloty 
and Wilke, A., 1912, i, 899) is more readily obtained by using ethyl! 
hydrogen oxalacetate instead of the diethyl ester. It is converted into 
the corresponding acid, C,H,,0,N, m. p. 200°, by hydrolysis with 
alkali, yields ethyl dimethyldiethylpyrocolldicarboxylate, 

C(CO,Et):C -CO-N -—-—OMe 
CEt< oy, —N-CO-0:(C0, Et) 
m. p. 159°, yellowish-white needles, by boiling with acetic anhydride, 
and is converted into ethyl 2-methyl-3-ethylpyrrole-4-carboxylate, 
C,,H,,0,N, m. p. 108°, faintly rose-coloured needies, by heating at 210° 
in a current of carbon dioxide. 2-Methyl-3-ethylpyrrole-4-carboxylic 
acid, C,H,,0,N, almost colourless, rhombic plates, m. p. 128°, loses 
carbon dioxide by heating above its m. p.in a vacuum and yields 
2-methyl-3-ethylpyrrole, C,H,,N, b. p. 75—77°/15 mm. The picrate 
C,)H,,0,N,, orange-yellow, rhombic plates, m. p. 136°, prepared from 
the methylethylpyrrole, is a derivative of bis-2-methyl-3-ethylpyrrole, 


ORGANIC CHEMISTRY. i, 177 


OEt-CH:CH-CEt : 
CMe<yq. ~~ a NH CMe b. p. about 1729/15 mm., the hygro- 


scopic hydrochloride of which is obtained by passing hydrogen chloride 
into a dry ethereal solution of 2-methyl-3-ethylpyrrole. By adding 
methyl sulphate to a boiling benzene solution of the potassium 
derivative of ethyl 2-methyl-3-ethylpyrrole-4-carboxylate and hydro- 
lysing the product with methyl-alcoholic potassium hydroxide, 1 : 2-di- 
methyl-3-ethylpyrrole-4-carboxylic acid, C,H,,0,N, monoclinic needles, 
m. p. 210°, is obtained, which yields 1 : 2-dimethyl-3-ethylpyrrole, b. p. 
59—61°/10 mm., by heating at 230° in a current of carbon dioxide. 

By heating with acetic anhydride at 170°, 2-methyl- and 1 : 2-di- 
methyl-3-ethylpyrrole-4-carboxylic acids are converted respectively into 


E 
dimethyldiethylpyrrindoquinone, OMe<y ay. th a th a >CMe, brown- 


ish-red, microscopic prisms, subliming with partial decomposition, and 
tetramethyldiethylpyrrindoquinone, C,,H,,0,N,, red prismatic needles, 
m. p. 234°. The two quinones are reduced by zinc dust and boiling 
glacial acetic acid to dimethyldiethylpyrrindole-8-ol, C,,H,,ON,, m. p. 
about 305—310°, and tetramethyldiethylpyrrindole-8-ol, O,,.H. 1 ),ON os 
colourless rhombic plates, m. p. 194—200°. C. 8. 


Iminazoles of the Anthraquinone Series. Atrrep ScHaar- 
scHMIDT (Annalen, 1915, 407, 176—194).—Various types of 
iminazoles of the anthraquinone series have been prepared by con- 
densing 1:2- or 2:3-diaminoanthraquinone with anthraquinone-2- 
carboxylic acid or-2-aldehyde or with w-dichloro-2-methylanthraquinone, 
in the presence of sulphuric or acetic acid. These condensations 
proceed quantitatively, but that with anthraquinone-l-carboxylic acid 
or its nitrile is much slower and incomplete. 

Iminazoles of the types I and II, produced from the intensely 

coloured o-diamino- 


CO 3=08 Co anthraquinones, are 
( a a \ he a ws Y N= faintly yellow and do 
) : 


[ NH> CH not yield vat dyes; 

VY ed >. PSD. on the contrary, the 

ee) CO 2-pheny] derivatives are 

(I). (II.) yellow and their vats 

dye cotton yellow. 

Vat dyes are also obtained from anthraquinoneiminazoles containing 

an anthraquinonyl group in position 2, excepting those in which the 

anthraquinonyl group has been produced from anthraquinone-1- 
carboxylic acid (or its nitrile). 

The acid character of the anthraquinoneiminazoles increases rapidly 
with the molecular weight. Those of types I and II, but not the 
2-phenyl derivatives, are soluble in dilute mineral acids ; however, even 
iminazoles containing two anthraquinonyl groups yield, by solution in 
concentrated sulphuric acid and the careful addition of water, colour- 
less sulphates which are hydrolysed by the addition of more water. 

Anthraquinoneiminazoles are very resistant to reagents. Sodium 
hypochlorite or bromine water is without effect, and alkaline reducing 
agents only attack the carbonyl groups. 
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[With H. Lev.]—1 : 2- and 2 :3-Diaminoanthraquinones are readily 
obtained by the following method. 2-Aminoanthraquinone and ethyl 
chlorocarbonate are heated together in boiling nitrobenzene and the 
resulting urethane is nitrated by sulphuric acid and nitric acid (D 14) 
in the cold. The mixture of 1- and 3-nitroanthraquinone-2-urethanes 
is isolated and separated into its constituents by crystallisation from 
nitrobenzene, the 3-nitro-compound being the less soluble. The 
substances are hydrolysed by dilute sulphuric acid, and the resulting 1- 
and 3-nitro-2-aminoanthraquinones are reduced by aqueous sodium 
sulphide. 

a-Anthraquinoneiminazole (formula I.), faintly yellow crystals, 
m. p. above 300°, is prepared by boiling 1 : 2-diaminoanthraquinone 
with concentrated formic acid. $-Anthraquinoneiminazole (formula 
IT.), prepared in a similar manner from 2 : 3-diaminoanthraquinone, 
forms yellow crystals, m. p. above 305°, and yields a hydrochloride 
and an orange-yellow sodiwm derivative. 

2-Phenyl-a-anthraquinoneiminazole, C,,H,,0O,N,, prepared by heat- 
ing equal molecular quantities of 1:2-diaminoanthraquinone and 
benzoic acid with concentrated sulphuric acid at 150—160° or by 
boiling the diamine with benzoyl chloride, has m. p. 271° and forms a 
brownish-red vat producing on cotton orange-yellow shades changing 
to pure yellow by oxidation. 2-Phenyl-B-anthraquinoneiminazole, 
m. p. above 305°, is prepared in a similar manner and yields with 
alkaline hyposulphite a blue solution, in which cotton is dyed faintly 
yellow. 


2(2')-Anthraguinonylbenziminaszole, 0H <x >C-C,Hy<co> Cy 


yellow crystals, m. p. above 300°, is prepared by heating to boiling a 
mixture of anthraquinone-2-aldehyde in glacial acetic acid and 
o-phenylenediamine in ethy] alcohol ; its vat is brown and dyes cotton 
yellow. 2(2')-Anthraquinonyl-a-anthraquinoneiminazole, 


OH. <G > Osa <> COs oy > CoH 


greenish-yellow, crystalline powder, m. p. above 300°, is prepared 
from anthraquinone-l-carboxylic acid and 1 : 2-diaminoanthraquinone 
in concentrated sulphuric acid at 160—-170°; its vat is red and dyes 
cotton faintly yellow. 2(2’)-Anthraquinonyl-B-anthraquinoneiminazole, 
yellow crystals, m. p. above 300°, is prepared in a similar manner and 
its vat is similar to the preceding. Under the same conditions anthra- 
quinone-|-nitrile and 2: 3-diaminoanthraquinone yield the preceding 
iminazole, and anthraquinone-2-carboxylic acid and 1 : 2-diaminoanthra- 
quinone yield 2(2’)-anthraquinonyl-a-anthraquinoneiminazole, yellow 
needles, m. p. above 310°, which forms an orange-red sodiwm derivative 
and a red vat. 

By the preceding methods, 1 : 2-diaminoanthraquinone also yields 
2(2’)-anthraquinonyl-a-anthraquinoneiminazole by treatment with 
anthraquinone-2-aldehyde or w-dichloro-2-methylanthraquinone, whilst 
2 : 3-diaminoanthraquinone yields 2(2')-anthraquinony!l-B-anthraquinone- 
iminazole, yellow, crystalline powder, m. p. above 310°, by reaction with 
anthraquinone-2-aldehyde or 2-carboxylic acid or with w-dichloro-2- 
methylanthraquinone. C. 8. 
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s-Diaminotetrazine [3:6-Diamino-1 :2:4:5-tetrazine]. IV. 
G. Ponzio and C. Gastaxpr (Gazzetta, 1915, 45, i, 181—183 ; compare 
A., 1913, i, 1109; 1914, i, 593)—When aminoguanidine hydrogen 
carbonate is heated, it loses carbon dioxide and water, yielding 
aminoguanidine, which then loses ammonia, giving rise to 3 : 6-diamino- 
1 : 2-dihydro-1 ; 2:4:5-tetrazine. Under suitable experimental con- 
ditions, the latter undergoes oxidation, by means of atmospheric 
oxygen, to 3 : 6-diamino-1 ; 2: 4: 5-tetrazine, which is, however, obtained 
in only small yield, since the bulk of the aminoguanidine remains 
unchanged. 

Treatment in the cold of 3:6-diamino-1 : 2: 4 :5-tetrazine, in con- 
centrated aqueous solution, with acids, yields the yellow, crystalline 
hydrobromide, which explodes with great violence at about 120°, the 
amorphous, yellow picrate, etc. The hydrogen carbonate, 

C,H,N,,H,CO,, 
forms stable, orange-yellow plates, and at 100° loses carbon dioxide 
and water, giving the anhydrous base. T. H. P. 


Purines. XVI. Isomeric Monomethyl Derivatives of 4- 
Amino-2-methylthiol-6-pyrimidone. 6:8-Dihydroxy-2-methy]l- 
thiol-l-methylpurine. Cart O. JoHns and Byron M. Henprix 
(J. Biol. Chem., 1915, 20, 153—160).—On methylation of 4-amino-2- 
methylthiol-6-pyrimidone (A. 1913, i. 774) with methyl sulphate, two 
compounds are obtained, which can be separated by extraction with 


ether. The ether-soluble compound, 4-amino-6-methoxy-2-methylthiol- 
pyrimidine, sublimes if slowly heated at 90°, and has m. p. 144°. The 
same substance is obtained by the reduction of 6-chloro-4-amino-2- 
methylthiolpyrimidine with sodium methoxide, which indicates the 
structure of the compound. The ether-insoluble compound, which is 
the chief product, is 4-amino-2-methylthiol-1-methyl-6-pyrimidone, m. p. 
255°; prisms from alcohol. It is identical with a compound previously 
obtained from 4-amino-2-thio-6-pyrimidone and wrongly assumed to 
be 4-amino-6-methoxy-2-methylthiolpyrimidine (A., 1905, i, 836). 

5-Nitroso-4-amino-2-methylthiol-1-methyl-6-pyrimidone is prepared by 
the action of nitrous acid on 4-amino-2-methylthiol-1-methyl-6-pyrimi- 
done. It crystallises in blue prisms, m. p. 235°. Reduction of the 
nitroso-compounds with ammonium sulphide leads to the formation of 
4 :5-diamino-2-methylthiol-1-methyl-6-pyrimidone, acicular prisms from 
water, m. p. 212°. The latter compound, when heated with carbamide 
at 160°, evolves ammonia and forms 6 : 8-dihydroxy-2-methylthiol-1- 
methylpurine, which decomposes above 300° without melting. 

H. W. B. 


Conversion of 2:6-Dinitro-4-hydroxylaminotoluene into 
2: 6-Dinitro-4-azoxytoluene. R. Anscnttz and Witty Zimer- 
MANN (Ber., 1915, 48, 152—156).—According to Cohen and Dakin 
(T., 1902, 81, 27), the reduction of 2: 4: 6-trinitrotoluene by hydrogen 
sulphide gave 2 : 4-dinitro-6-hydroxylaminotoluene, which, when treated 
with concentrated hydrochloric acid, gave a product, m. p. 212—213° ; 
this they regarded as 2: 4-dinitro-6-aminotoluene. Later, Cohen and - 
McCandish (T., 1905, 87, 1205) showed the former substance to be 


p2 
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2 : 6-dinitro-4-hydroxylaminotoluene, which left the constitution of 
the latter unexplained. Repetition of the experiments has now shown 
that this substance is 2 : 6-dinitro-4-azoxytoluene. 

Reduction of 2: 4:6-trinitrotoluene in cold ammoniacal-alcoholic 
solution by hydrogen sulphide gives 2: 4-dinitro-6-aminotoluene, m. p. 
155°, and 2: 6-dinitro-4-hydroxylaminotoluene, m. p. 135—136°. 
The latter is converted by boiling concentrated hydrochloric acid into 
2: 6-dinitro-4-aminotoluene, m. p. 168—169°, and 2: 6-dinitro-4- 
azoxytoluene, m. p. 212—213°. The composition of the latter is 
deduced from analyses and determinations of molecular weight. 

H. W. 


2: 4-Dinitrophenylglycine. Epm. Watpmann (J. pr. Chem., 1915, 
[ii], 91, 190—202).—2 :4-Dinitrophenylglycine is obtained in good 
yield by heating a mixture of glycine, sodium hydrogen carbonate, and 
chloro-2 : 4-dinitrobenzene in 65% alcoholic solution (compare Sanna, 
A., 1905, i, 48) and on reduction 
with stannous chloride in alcoholic 

a 3 \ solution is converted into 2 : 4-diaz- 

O oxyphenylglycine (annexed formula) 

, =N crystallising in lustrous, yellowish- 

a CH,°CO,H ie. CH,CO,H brown leaflets, which become dark 

red at 217°, and decompose at a 

higher temperature; the ethyl ain prepared by reducing the ethyl 

ester of 2:4-dinitrophenylglycine in a similar manner, forms glisten- 
ing, dark red leaflets. 

Reduction of 2: 4-dinitrophenylglycine with tin and hydrochloric 
acid results in the formation of 7-amino-2-hydroxy-3 : 4-dihydroquin- 


oxaline, NH, OEy<yg dy This crystallises with 2H,O in 
2 


lustrous, yellow needles, which become orange at 155°, m. p. 181°; 
when kept, the crystals lose their lustre, acquire a green colour, 
and no longer dissolve in water. 

The dihydroquinoxaline yields salts with both acids and alkalis ; 
the hydrochloride, B,2HCI, forms white needles, m. p. above 300° 
(decomp.) with previous darkening; the stannichloride, long, white 
needles ; the sulphate, B,H,SO,, separates from a solution of the 
dihydroquinoxaline in hot dilute sulphuric acid, in the form of pink, 
flattened needles, and on crystallisation from water is transformed 
into a sulphate of the composition 2C,H,ON,,H,SO,, erystallising in 
small, intensely red leaflets ; the ovalate, B,H,C,0,, forms red leaflets, 
which become white when "heated, and melt “at 219° to a ruby red 
liquid ; the ferrocyanide crystallises in lustrous, silvery leaflets ; the 
potassium salt, sodium salt, C,H,ONa,H,O, small, yellow leaflets, and 
triacetyl derivative are also “described. On treatment with sodium 
nitrite in hot acid solution, the hydrochloride is converted into 


2: 7-dihydroxy-3 : 4-dihydroquinoxaline, OH-OBy <Not 


separates in a reddish-brown, floculent precipitate, which remains 
. practically unchanged when heated at 305°, but in a moist condition 
becomes black and lustrous, 
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7-Amino-2 : 3-dihydroxyquinoxaline: hydrochloride, 
N:C-OH NH°CO 
NH,C,H;<\y. ‘ ont! or N Hy Oy yO 
obtained by oxidising 7-amino-2-hydroxy-3 : 4-dihydroquinoxaline 
hydrochloride with ferric chloride in aqueous solution, forms a lustrous, 
brown, crystalline powder, possessing acid properties, and is not fused 
at 305° ; oxidation with bromine water gives rise to a yellow, flocculent 
dibromoaminodthydroxyquinoxaline, C,H,0,N,Br,, which remains un- 
changed when heated to 305°. F. B. 


Azotisation by Chloroamine. Martin Onstow Forster (T., 
1915, 107, 260—267).—Experiments have been conducted with a 
view to ascertain the mechanism of azoimide formation from ammonia 
and diazonium perbromides. If the latter are really N-tribromo- 
hydrazines [a theory advanced by Chattaway (T., 1909, 95, 862) and 
criticised by the author in the light of the experimental work of 
Hantzsch (A., 1896, i, 92) and of Biilow and Schmachtenberg (A., 
1908, i, 743)], there appears to be no alternative to the cycloid structure 
for triazo-compounds. If, however, they are genuine perhaloids, two 
explanations are possible, one of which is as follows : 


X-N-Br,Br, X-N-N 


7 +NH, =3HBr + [ 7 


“es | _— x-n<f} or X*N:NiN, 


N 
The alternative depends on the production of bromoamine, which, 
although existing only momentarily, might yield a diazoamino-com- 
pound of such a type that excess of ammonia would convert it 
immediately into the arylazoimide by loss of hydrogen bromide : 


XN'Br | NH,Br = X-N:N-NHBr + HBr. 


X-N:N-NHBr—HBr=X°‘N:N:N. 

On account of its unstable nature, bromoamine itself cannot be used 
in this connexion, but it is shown that the diazonium group is 
transformed by chloroamine into the triazo-nucleus ; the yield is poor, 
but the reaction is definite and occurs under conditions in which 
hydrazine cannot be present in the solution. 

The azotising action of chloroamine has been extended to 
the monoximes of a-diketones, to oximinocamphor and oximinoepi- 
camphor; it has not been found applicable to p-nitrosophenol or 
nitrosobenzene ; it therefore appears probable that, in alkaline solution, 
the former behaves as a true nitroso-compound rather than as the 
monoxime of p-benzoquinone. 

Action of Chloroamine on Diazonium Salts.—The amine is diazo- 
tised, treated with sodium carbonate until faintly alkaline, and then 
with the calculated amount of sodium hypochlorite solution, which, 
immediately beforehand, has been mixed with ammonia. In this 
manner, aniline gives phenylazoimide in an impure condition. From 

-nitroaniline, however, p-nitrophenylazoimide, m. p. 72°, can be 
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isolated. To test for the possible presence of hydrazine, a solution of 
chloroamine similar to that used in the above experiments is shaken 
with benzaldehyde ; separation of benzalazine does not occur, an oil 
being formed which is doubtless benzylidenechloroamine, Ph:CH:NCl 
(compare Cross, Bevan, and Bacon, T., 1910, 9'7, 2404). Treatment 
of p-nitrobenzenediazonium chloride with sodium hypochlorite yields 
the diazoamino-compound ; with diazotised aniline and p-bromoaniline 
a precipitate is formed which becomes tarry during filtration, so. that 
the diazoamino-compound cannot be isolated in the crystalline form. 

Action of Chloroamine on Oximinoketones.—syn-Oximinocamphor 
(m. p. 154°), when dissolved in normal sodium hydroxide and treated 
with chloroamine solution, yields diazocamphor, which is also obtained 
from anti-oximinocamphor, m. p. 114°. There appears to be no 
material difference between the behaviour of the two isomerides. 
Under suitable conditions, the Claisen mixture of the two isomerides 
can be made to give a 70 per cent. yield of diazocamphor. 

The action of chloroamine on syn-oximinoepicamphor, m. p. 170°, 
gives a product, m. p. 111°, which is doubtless diazoepicamphor, 
and is being further investigated ; with the anti-isomeride, m. p. 
137°, an inferior yield of diazoepicamphor is produced, together with a 
colourless substance, m. p. 272°. 

syn- and anti-Benziloximes give diazodeoxybenzoin and benzonitrile, 
the proportion of the latter being greater in the case of the anti- 
isomeride. 

When a solution of chloroamine is added to piperidine and the 
product shaken with benzaldehyde, benzylidenepiperylhydrazone, 
lustrous plates, m. p. 68°, is formed. Knorr (A., 1884, 468) records 
62—63°, H. W. 


The Oxidising Power of Oxyhzemoglobin. J. F. McCLenpon 
(Amer. J. Physiol., 1915, 36, 366—367).—Some leuco-bases (e.g., aloin) 
are coloured by red corpuscles in the absence of hydrogen peroxide. 
Oxyhemoglobin recrystallised 5 times, and methemoglobin recrystal- 
lised 7 times, produce the same effect; it cannot therefore be due to 
oxydases. For the study of oxydases it is, therefore, necessary to 
remove all traces of blood-pigment. Lactic acid and sugars are not 
oxidised to carbon dioxide and water by oxyhemoglobin, or by blood- 
charcoal. W. D. H. 


Organic Phosphoric Acid Derivatives of Biochemical Im- 
portance. B. Ssortema (Chem. Weekblad., 1915, 12, 128—143).— 
A historical account of the development of knowledge regarding the 
constitution of the nucleoproteins and nucleic acids, A.J 


The Comparative Rate of Oxidation of Enzymes and their 
Pro-enzymes. W. E. Burce (Amer. J. Physiol., 1915, 36, 357).— 
Pepsinogen is more resistant to oxidation than pepsin, and trypsin is 
more easily oxidised than trypsinogen. W. D. H. 


Influence of the Hydrogen Concentration on the Optimum 
Temperature of a Ferment. Artnur Compton (Proc. Roy. Soc., 
1915, [4], 88, 408—417. Compare A., 1914, i, 1149).—The optimum 
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temperature for the activity of maltase varies with the degree of 
concentration of the hydrogen ions of the medium. H. W. B. 


Amylases. VIII. Influence of Certain Acids and Salts 
on the Activity of Malt Amylase. H. C. SwHerman and 
A. W. Tuomas (J. Amer. Chem. Soc., 1915, 3'7, 623—643).—The 
experiments described in this paper were carried out with purified 
malt amylase prepared by Sherman and Schlesinger’s method (A., 1913, 
i, 1255). The effects of acetic, propionic, phosphoric, hydrochloric, 
nitric, and sulphuric acids, and of the chlorides, nitrates, sulphates, 
and dihydrogen phosphates of sodium and potassium, have been studied 
with reference to the determination of concentrations favouring 
optimum activity of the amylase. All these electrolytes increase the 
activity of malt amylase. The acids exert a greater activating 
influence than the normal salts, whilst the acid phosphates increase 
the saccharogenic activity to as great an extent as any of the acids. 
The weak acids, the strong acids, and the acid phosphates all showed 
optimum activation in those concentrations which have the same 
actual acidity ; the optimum hydrogen ion concetration, expressed by 
Sérensen’s exponent, was in each case between pt, 4:2 and 4°6. When 
the acids are present in concentrations greater than the optimum, they 
produce a marked depression in the activity of the enzyme. Whether 
the activating agent be either an acid or a salt, the amyloclastic 
action reaches an optimum at a concentration of the electrolyte much 
below that which gives the optimum saccharogenic action. Con- 
centrations which give the optimum saccharogenic activity are so 
much above the optimum for amyloclastic action as to show a distinct 
inhibitory influence. E. G. 


Amylases. IX. Further Experiments on the Purification 
of Malt Amylase. H. C. Suerman and M. J). Scutesincer (J. 
Amer. Chem. Soc., 1915, 3'7, 643—648).—In continuation of their 
work on the purification of malt amylase (A., 1913, i, 1255), the 
authors have made amylase preparations of diastatic power ranging 
from 1200 to 2350 (Lintner’s scale). The methods of purification were 
similar to those already described (doc. cit.). E. G. 


Enzyme Action. XIII. Lipase of Soy Beans. K. Grorcae 
Fark (J. Amer. Chem. Soc., 1915, 3'7, 649—653).—The lipolytic 
activity of the enzymes of the soy bean has been studied by similar 
methods to those employed in the work on castor bean and duodenal 
lipases (A., 1912, i, 522: 1913, i, 303, 433, 664; 1914, i, 98, 759; 
this vol. i, 92). 

“It has been found that soy beans contain a lipase, active towards 
glyceryl triacetate, which is fairly soluble in water and has a 
. maximum solubility in 15 V-sodium chloride solution. This enzyme 
has been compared with those of castor beans and the duodenal 
contents, and it is shown that the effects of neutral salt solutions and 
alcohol on the activity of all these lipases are very similar. The 
action of heat and of drying on the soy bean lipase resembles their 
action on the lipase’and esterase of the castor bean. The results of 
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analyses of the soy bean lipase preparations did not differ greatly from 
those of the castor bean preparations. E. G. 


A Starch-forming Enzyme from Malt. Its Action on 
Hemicelluloses and its Commercial Application to Brewing. 
Cuartes B. Davis (J. Ind. Eng. Chem., 1915, 7, 115—118).—An 
enzyme which is capable of converting hemicellulose into starch may 
be separated from malt by macerating the latter with water containing 
1% of toluene for 44 hours at 15°5° to 21°; the liquid portion is then 
separated, heated at 81° to destroy diastase, again filtered, cooled to 
15°5°, and mixed with a large volume of alcohol. After 24 hours, the 
precipitate is collected, washed with alcohol and water (4: 1), then dis- 
solved in water, again precipitated with alcohol, collected, washed with 
alcohol and ether, and dried in a dessicator. This dry residue is 
extracted. with water and the aqueous solution evaporated over 
sulphuric acid. The residue thus obtained is capable of converting 
1000 times its weight of hemicelluloses into starch; the substance 
is not coagulated by boiling, is not precipitated by zinc sulphate, but 
is precipitated by pbosphotungstic acid, metallic salts, alcohol, and 
tannin. At temperatures between 15° and 90°, it converts granulose, 
starch cellulose, amylocellulose, amylopectin, pentosans, and hexosans 
into gelatinised starch. The substance, for which the name “ hemi- 
cellulase ” is suggested, is of importance in brewing, particularly when 
refractory maize and rice products are employed. Ww. P. 8. 


Individuality of Oxidising and Reducing Enzymes. A. Bacu 
(Arch. Sci. Phys. nat., 1915, [iv], 39, 59—71).—Woker (A., 1914, i, 
603) has developed the theory that the different enzyme actions— 
peroxydase, catalase, oxygenase and perhydridase—are all due to the 
action of a single ferment having the properties of an aldehyde which 
acts differently according tothe nature of the medium. A number of 
experimental facts are now brought forward to refute this hypothesis, 
and it is shown that each of the enzymes named has a clearly marked 
individuality. 

Neither peroxydase, catalase, nor phenolase (that is, peroxydase + 
oxygenase) are able to reduce ammoniacal silver oxide in the cold, nor 
do they show a coloration with magenta-sulphurous acid. They have 
not therefore aldehydic properties. When boiled catalase solution, 
that is, the substances which accompany catalase and constitute its 
reaction medium, is added to purified peroxydase, the mixture is unable 
to liberate oxygen from hydrogen peroxide. In like manner, the 
addition of boiled peroxydase solution to catalase does not accelerate 
the oxidising action of hydrogen peroxide. 

Peroxydase, together with a boiled phenolase solution, is not able to 
transfer molecular oxygen to oxidisable molecules. The enzyme mix- 
ture can only transfer oxygen feebly linked to peroxides to such 
oxidisable substances. 

Even in presence of the substances which accompany perhydridase 
in milk together with acetaldehyde, peroxydase is unable to reduce 
nitrates. The appropriate medium has no effect in causing the 
enzyme to exercise a strange property. E. F. A. 
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Physiological Chemistry. 


Apnoea. T. 8. Grrnens and 8. J. Mettzer (Amer. J. Physivl., 
1915, 36, 363).—The cause of apnea is not always chemical; it 
may occur without acapnia after a brief distension of the dog’s 
lungs, even though the air used contains 5% of carbon dioxide; 
no such effect is obtainable after the two vagi are cut. W. D. H. 


The Relation between the Red Corpuscles and Hemoglobin 
to the Oxygen Tension of the Air. H. C. Dattwie, A. C. 
Kotts, and A. 8. Lorvennart (Amer. J. Physiol.. 1915, 36, 356—357). 
—A lowering of the oxygen tension below 14% atm. in the respired 
air increases the hemoglobin and red corpuscles, and this is due to 
an increased activity of the bone marrow. The carbon dioxide 
tension is unimportant. The effect takes three to seven days to 
develop ; the subsequent return to normal is slow, and may occupy 
two- months. W. D. H. 


Changes in Human Blood at High Altitudes. Epwarp C. 
ScunermpER and Leon C. Havens (Amer. J. Physiol., 1915, 36, 
380—397).—The rapid increase in red corpuscles and hemoglobin 
during the first few days at a great altitude is due in part to 
loss of fluid from the blood, and in part to the throwing into the 
circulation of reserve corpuscles. The blood-forming centres also 
become more active. Fatigue delays these phenomena. Physical 
exertion at sea-level, like abdominal massage, leads to increase of 
corpuscles and hemoglobin, the reserve in the abdominal district 
being forced into the circulation. At high altitudes abdominal 
massage lowers the concentration of hemoglobin and red cor- 
puscles; the effect of physical exertion is also negligible until 
people become acclimatised after a stay of about six months; but 
even then the effect is a small one. W. D. H. 


Oxidation in the Red Corpuscles of the Goose. J. F. 
McCuenvon (Amer. J. Physiol., 1915, 36, 364—365).—The oxidative 
colouring of leuco-bases by red corpuscles is increased by laking. 
Colorimetric methods for measuring intracellular oxidations were 
discarded since oxyhemoglobin oxidises many of the substances 
used. The corpuscles were suspended in Ringer’s solution, and 
shaken with air in a flask immersed in a thermostat, and connected 
to a water manometer. The oxygen absorbed was equal to the 
oxygen used by the cells since the hemoglobin was saturated with 
oxygen at the start. Induction shocks do not increase intracellular 
oxidation, but strong shocks slightly increase electric conductivity, 
although no laking occurred. W. Dz. H. 


The Coagulation of the Blood. L. Hirscuretp and R. KL tIincEr 
(Biochem. Zeitsch., 1915, 68, 163—174).—Sodium soaps of certain 
fatty acids (especially oleic and erucic acids) act as cytozymes 
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in tbe manner attributed to such substances by Bordet and 
Delange. The properties are similar also to those of the natural 
cytozymes (from blood platelets and extracts of organs) in that 
they exhibit thermostability in pure solutions, but are thermo 
labile in the presence of serum, and are precipitated with the 
globulins. S. B. 8. 


The Diastases of the Blood. Hucn McGuican and C. L. 
von Hess (Amer. J. Physiol., 1915, 36, 359—360).—The diastases of 
the blood do not dialyse though collodion. The injection of starch 
into the circulation increases the blood-sugar. This is attributed 
to enzymatic action in the blood. W. Dz. H. 


The Sodium Chloride of the Plasma, and its Excretion in 
Normal and Diabetic mn. Franxuin ©. McLean (Amer. J. 
Physiol., 1915, 36, 357—358).—When the concentration of sodium 
chloride in the plasma falls below 0°56%, excretion ceases. Above 
this the rate of excretion varies as the square of the excess. In 
nine out of eighteen diabetic patients the same held; eight were 
excreting salt on a diminished threshold, and complained of “salt- 
hunger.” In one case complicated with nephritis there was chloride 
retention. In one case complicated by dropsy, retention also 
occurred while the edema lasted. W. D. H. 


The Action of Serum and of Amino-acids on Urease. Martin 


Jacopy and N. Umepa (Biochem. Zeitsch., 1915, 68, 23).—Rabbit’s 
serum markedly increases the action of the fos urease. An 


active auxo-urease can also be isolated from sheep’s serum, which 
can be obtained from the serum after separation of the proteins 
by heat coagulation in the presence of acetic acid, or by the 
extraction with water of the protein precipitate produced by the 
addition of alcohol. The substance thus obtained, unlike the 
native auxo-substance, is dialysable, and not destroyed by peptic 
digestion. Various amino-acids also increase the urease reaction, 
without being themselves acted on by the ferment. No difference 
was observed between the action of optically active and inactive 
acids. Asparagin, Witte’s peptone, caseinogen, and glycyltrypto- 
phan also accelerate the urease action, but glutaric acid does not. 
Serum has but little action on the urease from Robinia. An auxo- 
substance is found also in calves’ serum and human serum, and 
the infection of glycine only causes a minimal increase. S§. B. S. 


Influence of Salt-concentration on Hzemolysis. W. W. C. 
Tortey (Proc. Roy. Soc., 1915, [B], 88, 396—408).—In the case of 
the hemolysis of the erythrocytes of the sheep by the complement 
in the serum of the guinea-pig, it is found that the presence of an 
excess of an electrolyte (sodium chloride) above the normal limit 
in a hemolytic mixture prevents the combination of the complement 
with the erythrocyte—anti-substance complex. If the concentration 
of the anti-substance is markedly increased, it is possible, up to a 
certain point, to counteract the effect of the increased salt concen- 
tration. On the other hand, if the concentration of salt is 
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decreased below the normal, a decreased concentration of anti- 
substance suffices to produce the union of erythrocytes and com- 
plement. In an almost completely salt-free medium, the combina- 
tion occurs in the complete absence of anti-substance. H. W. B. 


Nitrogen Metabolism of a Man during Non-protein and 
Normal Diet after a Seven-day Fast. F. D. Zeman, J. Koun, 
and Pau, E. Howe (Amer. J. Physiol., 1915, 36, 362—363).—After 
the fast, a non-protein diet of the daily fuel value of 3500 cal. 
caused an increase of body-weight, due chiefly to retention of water 
and partly to that of the food stuffs given ; the loss of nitrogen still 
continued, and even increased ; some details of the various urinary 
constituents are given. When a normal diet was given normal 
conditions returned. W. D. H. 


Metabolic Influences of Bathing in the Great Salt Lake. 
Heven I. Martini and H. A. Martitt (Amer. J. Physiol., 1915, 36, 
488—500).—Bathing in the Great Salt Lake of two persons on a 
uniform diet stimulated nitrogenous metabolism, and caused a 
rise of 5 to 7% in the total nitrogen excreted. The elimination of 
creatinine rose slightly also, which may be due to increase of 
muscular tonus. The most remarkable result, however, was an 
increased secretion of chlorides (21—27%); the possibility of 
absorption through the skin is suggested and discussed. 

W. D. H. 


The Rate of Alcohol Resorption in the Organism of Animals 
in Cases where Tolerance has been Acquired and not Acquired, 
and on the Share of Alcohol in the Total Metabolism. WiLHEum 
V6trz and Water Dierricn (Biochem. Zeitsch., 1915, 68, 118—139). 
—The organism of a dog, after an alcohol-free diet, contains 
volatile substances capable of reducing dichromate-sulphuric acid 
mixture in quantities equivalent to 0°12 c.c. alcohol per kilo. of 
body-weight. The rate of resorption of alcohol is appreciably 
greater in the case of animals that have acquired tolerance than 
in others. After doses of 2 c.c. alcohol per kilo. of body-weight 
ingested after a twenty-four-hours’ fast, the following amounts were 
absorbed: In the case of an animal with acquired tolerance, 
87°5% after one hour; in the case of an animal without tolerance, 
66°2% after one hour, 95°8% after two hours. The oxidation of 
alcohol in the organism takes place slowly; the complete combus- 
tion under the conditions of experiment (2 c.c. alcohol per kilo. of 
body-weight, etc.), would require about eighteen hours; the differ- 
ence in this respect in animals with and without tolerance is small. 
The alcohol oxidation formed in a ten-hour experiment is about 
43%, and in a fifteen-hour experiment about 38% of the total 
energy exchange during a period of rest. 8. B. 8. 


Utilisation of Calcium and Phosphoric Acid Compounds by 
the Animal Organism. III. Utilisation of the Chief Phos- 
phoric Acid Compounds by Ruminants. Gustav FIncERLING 
(Landw. Versuchs-Stat., 1915, 86, 75—114).—Experiments with 
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lambs in which phosphorus was supplied in the forms of casein, 
phytin, lecithin, nuclein, sodium neucleate, and disodium phos- 
phate. No essential differences in the results were observed, and 
the conclusion is drawn that the unsatisfactory results obtained 
with some foods cannot be due to the form of the phosphorus, but 
to the nature of the food itself. N. H. J. M. 


Lipoids in Nutrition. C. G. MacArrtnur and ©. L. Lucketr 
(J. Biol. Chem.. 1915, 20, 161—174).—The data presented indicate 
that lecithin, kephalin, cerebrosides, cholesterol, and fats are dis- 
pensable parts of a food for mice, but that a substance is present 
in egg-yolk, insoluble in ether, soluble in cold alcohol, and prob- 
ably easily destroyed by heat, that needs to be added to a synthetic 
food (containing caseinogen, starch, lactose, lard, and milk salts) 
to make it a complete food. W. D. H. 


Feeding Experiments on Rats. III. On Organs with an 
Internal Secretion. J. F. Gupernatcn (Amer. J. Physiol., 1915, 
36, 370—379).—Overdoses of thyroid produce the usual ill-effects ; 
if the amount leads to no obvious ill-health, the rats do not breed, 
or if pregnancy ensues after the cessation of the thyroid feeding 
there may be abortion, early death of the offspring, or a diminution 
in their rate of growth. W. D. H. 


Harmful Effect of a Vegetable Diet. Cart Voreriin (Amer. 


J. Physiol., 1915, 36, 367).—Monkeys, mice, rats, pigs, and fowls 
were fed on an exclusively vegetable diet; they became ill, the 
eentral nervous system and alimentary canal being affected, and 
finally died. Fowls resist longest. Health is maintained by the 
addition of ox-liver, eggs, and milk; but extracts of liver and yeast 
exercised no protective influence; the addition of calcium and 
sodium phosphate prolongs life. W. Dz. H. 


The Action of Glandular Extracts on the Secretion of 
Cerebro-spinal Fluid. Caries H. Frazier and M. M. Perr 
(Amer. J. Physiol., 1915, 36, 464—487).—Saline extracts of various 
organs and tissues (pancreas, spleen, kidney, liver, ovary, and 
testis) intravenously injected produce a slight, almost momentary, 
increase in the flow of cerebro-spinal fluid through a cannula placed 
in the fourth ventricle. This is not due to any increase in secre- 
tion, but is mechanically produced by turgidity of the cerebral 
venous sinuses (consequent on a fall in arterial pressure) forcing 
out fluid already present in the cerebral ventricles. The observa- 
tions further confirm Dixon and Halliburton by finding that 
extracts of brain are the only animal extracts (other than that 
of the choroid gland itself) which cause a true increase in secre- 
tion. .A new point brought out, however, is that extracts of the 
thyroid from dry or fresh preparations have an inhibitory effect 
on the secretory activity of the choroid gland. W. Dz. H. 


Eozymesof the Central Nervous System. H. M. Eneuisn and 
C. G. MacArtuur (J. Amer. Chem. Soc,, 1915, 3'7, 653—664).—An 
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account is given of a study of the enzymes of the brain. The 
results show that the brain contains a lipase, erepsin, an amylase, 
a catalase, enzymes which decompose arbutin and salol, and prob- 
ably a pepsin or trypsin-like enzyme or both. The lipase is active 
towards glyceryl acetate and triacetate, and also acts on lecithin 
and kephalin. The activity increases directly with the amount of 
enzyme, the amount of the ester, and the time during which the 
enzyme is allowed to act. The activity is increased by the presence 
of sodium glycocholate, saponin, or a mixture of sodium mono- 
and di-hydrogen phosphates. The lipase is ‘most active in a 
slightly acid medium, and the erepsin in an alkaline medium. In 
general, the grey matter is more active than the white. Extracts 
of the cerebrum, cerebellum, or mid-brain exhibit greater activity 
than those of the medulla or corpus callosum.. Human brains and 
those of the ox, sheep, and dog all contain similar quantities of 
lipase. Neither peroxydase, oxydase, reductase, guanase, urease, 
nor rennin could be detected. E. G. 


Metabolism in Nerve. Surro Tasuiro (Amer. J. Physiol., 1915, 
36, 368—369).—The production of carbon dioxide in a nerve 
occurs in the direction of the nerve impulse; more of the gas is 
given off in nerves which conduct impulses rapidly. The tempera- 


ture-coefficient is greater than occurs in physical processes. 
W. D. H. 


Effects of Sodium Chloride on the Perfused Heart. W. 
Burrivce (Quart. J. Haupt. Physiol., 1915, 8, 303—330).—A displace- 
ment of calcium salts by sodium is a factor in producing diastolic 
failure in a frog’s heart, when perfused with an isotonic solution 
of sodium chloride. After such perfusion, the action of calcium 
salts in shortening the refractory period, producing tonus, and 
supporting spontaneous contractions is increased. These changes 
are believed to be due to alterations in the state of aggregation of 
the heart colloids. W. Dz. H. 


Action of Calcium Salts and Alkalis on the Perfused 
Heart. W. Burrinvce (Quart. J. Hxpt. Physiol., 1915, 8, 331—340).— 
Increased tonus follows the addition of traces of alkali to the 
perfusing solution ; this is dependent on the calcium salts present, 
and is mediated by a change in the state of aggregation of the 
heart colloids. The effect of alkali in increasing the action of 
calcium is antagonised by calcium salts. The state of aggregation 
produced by calcium is thus unfavourable to its own activity. 
Alkalis first prolong and then shorten the refractory ! + 


The Lipoid Content of Vascular Endothelium. Joxun Tair 
and James A. Hewitt (Quart. J. Expt. Physiol., 1915, 8, 391—394).— 
It is well known that blood-clotting is restrained by contact with 
the vascular lining. It is important to know if this is due to a 
greasy property of the endothelium, or to the amount of lipoid in 
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the endothelium of the aorta. The percentage of ether extract was 
about 9, a number not sufficiently high to warrant the conclusion 
that endothelium owes its properties to the amount of lipoid, 
although it is possible the lipoid may be accumulated towards 
the inner free surface. W. D. H. 


The Lipoid Content of Peritoneal Endothelium. Jouwy Tair 
and WILLIAM CamPBELL (Quart. J. Hapt. Physiol., 1915, 8, 395—397), 
—The percentage of the ether extract in ox and sheep endothelium 
from the peritoneum is 13—15, nearly double that in the vascular 
endothelium. W. D. H. 


Distribution of Gastrin in the Body. R. W. Keetom and 
F. C. Kocn (Amer. J. Physiol., 1915, 36, 353).—Gastrin was 
prepared from extracts of tissue made with 0°4% hydrochloric acid ; 
the preparation was injected intramuscularly in dogs with gastric 
fistulez. Gastrin is uniformly distributed over the stomach mem- 
brane, except in the cardiac region, where less active extracts were 
obtained ; it is found slightly in the duodenum, and traces even 
occur in the esophagus. Extracts of other tissues were inactive. 

W. Dz. H. 


Action of Drugs on the Isolated Small Intestine. ALEXANDER 
W. Youne (Quart. J. Expt. Physiol., 1915, 8, 347—376).—Sodium 
hydrogen carbonate (0°01 to 0°04%) in Ringer’s solution increases 


intestinal tonus, and does not affect the pendulum movements; 
stronger solutions inhibit movements. Hydrochloric acid (0°0005%) 
inhibits tone and movement. Carbon dioxide has the same effect. 
Hyoscyamine and hyoscine (less powerfully) stimulate movements, 
but inhibit the stimulation caused by pilocarpine. Cocaine when 
dilute stimulates, but 0°2% causes paralysis. Neurine and choline 
(less powerfully) raise the tonus, but obliterate movements; they 
are antagonised by atropine. Strong aqueous extracts of the 
posterior lobe of the pituitary increase tonus and develop large 
tonus oscillations. Adrenaline inhibits movements and tone; 1 in 
10,000,000 causes a distinct effect. Extracts of spleen, thyroid, 
thymus, pancreas, liver, kidney, and brain gave no definite results. 
The stomach contents inhibit movements because of their acidity; 
the contents of the small intestine stimulate, but this is influenced 
by their reaction. Extracts of the digesting mucous membrane of 
stomach and small intestine, and also secretin, have, when neutral, 
no definite action. Pancreatic juice increases the tone. Indole and 
bile lower the tone and inhibit movements. W. D. H. 


Mode of Action of Pituitary Extract on the Mammary 
Gland. Surner.anp Simpson and Revusen L. Hitt (Quart. J. Lupt. 
Physiol., 1915, 8, 377—379).—The flow of milk in dogs (two 
experiments) which follows the injection of pituitary extract is 
due to an action on the secretory cells, not on the muscular tissue, 
since barium chloride, a specific stimulant of muscle, causes no milk 
to flow. Pituitrin causes its effect after the injection of barium 
chloride. W. D. H. 
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Mode of Action of Pituitary Extract on the Mammary 
Gland. E. A. Scuirer (Quart. J. Lapt. Physiol., 1915, 8, 379—382). 
—A criticism of the preceding paper. The microscopic examination 
of full mammary glands, and those emptied after a dose of pitui- 
trin, indicate that the act of discharge is produced by the con- 
traction of the smooth muscle in the walls of the alveoli. A second 
injection after emptying does not yield a drop of milk until time 
elapses for the accumulation of more secretion. The assumption 
made by Simpson and Hill that barium chloride invariably pro- 
duces contraction of every muscle cell in the body has never been 
proved. On the other hand, pituitrin is known to act powerfully 
on most, if not all, plain muscles, W. Dz. H. 


The Action of Pituitrin on the Mammary Gland. W. L. 
Garnes (Amer. J. Physiol., 1915, 36, 360—361).—The experiments 
recorded on the goat confirm Schiafer’s view that pituitrin acts on 
the musculature of the gland. W. D. H. 


The Effect of Sodium Sulphate on the Submaxillary Gland. 
J. Barcrort (Proc. Physiol. Soc., 1915 ; J. Physiol., 49, xiv—xv).— 
Doses of sodium sulphate which cause diuresis, and increase the 
oxygen consumption of the kidney, have no such effect on the 
submaxillary gland. In some cases the oxygen used was lessened, 
suggesting that the salt is here a metabolic depressant. 


W. D. H. 


The Sugar-forming Capacity of Normal and Fatty-de- 
generated Frog’s Liver. VurTrorio Scarripi1 (Biochem. Zeitsch., 
1915, 68, 320—336).—The isolated frog’s liver can form sugar from 
the glycogen it contains. Owing to the absence of glycogen in 
the fatty-degenerated liver, no sugar is formed, owing to the 
absence of the necessary material for its production, and not to the 
absence of a ferment, for if glycogen is added to the fatty degen- 
erated liver, it is capable of forming sugar; and hydrolysis of the 
polysaccharide takes place just as it does in the normal liver. The 
absence of glycogen in the atin Gnaenianed liver is thus confirmed, 
and this is due, not to a condition of starvation, but to the toxic 
action of the phosphorus employed to induce the degeneration. 
The intoxication does not, however, destroy the capacity of the 
liver to hydrolyse added glycogen. 8. B. 8. 


The Size and Composition of the Thymus Gland. Freperic 
Fencer (J. Biol. Chem., 1915, 20, 115—118).—The proportional 
weight of the thymus is greater in fetal and growing animals than 
in adults; the amount of blood, nuclein, and phosphates in the 
foetal thymus indicates that it is active at least three months before 
birth. In full-grown animals the thymus also contains nuclein and 
phosphates, indicating that it does not cease acting during the 
reproduction period of these animals. Cattle and sheep contain 
more thymus tissue per body-weight than dogs. W. D. H. 
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The Influence of a Diet of Marine Algeze on the Iodine 
Content of Sheep’s Thyroid. ANnprew Hunter and SuTHERLAND 
Simpson (J. Biol. Chem., 1915, 20, 119—122).—The analyses show a 
very high percentage of iodine, and this result confirms the view 
that the amount of iodine in the thyroid is in part determined by 
the amount in the food. W. D. H. 


The Effect of Partial Adrenal Deficiency on Sympathetic 
Irritability. R.G. Hoskins (Amer. J. Physiol., 1915, 36, 423—429). 
—From one-half to seven-tenths of the adrenal tissue was removed 
in dogs. This caused a decrease in the reaction (of blood-pressure 
and vasomotor changes) to nicotine, but the reaction to adrena- 
line was not affected. The depression of the irritability of the 
sympathetic nervous system is probably only a part of a generalised 
interference with fundamental metabolism. W. D. H. 


The Alleged Influence of Adrenaline and of the Sympathetic 
Nervous System on the Tissues of Skeletal Muscle. Yas Kuno 
(J. Physiol., 1915, 49, 139—146).—Section’ of the rami com- 
municantes and administration of adrenaline (6:100,000) have no 
effect on the tonus of frog’s muscle. W. D. H. 


The Transformation of Energy in Muscle. Jacos Parnas 
(Proc. Physiol. Soc., 1914 ; J. Physiol., 49, vii—viii).—The conclusions 
drawn from the experiments described are: (1) the lactic acid due 


to muscular fatigue is completely burnt in the muscle, and not 
rebuilt into its substance; (2) about a half of the energy so 
liberated is stored as potential in the muscle; (3) no substances 
intermediate between lactic acid and carbon dioxide were found; 
(4) in crushed muscle the oxygen used is insignificant. 


W. D. H. 


The Reactions of Resting and Active Muscles of the Frog. 
Hetnricw Pecustein (Biochem. Zettsch., 1915, 68, 140—162).—The 
[H*] concentration was measured electrometrically of extracts of 
muscles, which had been rapidly killed after the various experi- 
ments by immersion in boiling water. The average value of p for 
resting muscles of summer frogs was 7°43 and for exhausted muscles 
6°84. There is little difference in the reactions of the exhausted 
muscles, whether the circulation of the blood is left intact or not. 
The [H"] concentration diminishes with the recovery of the muscles, 


and here, again, the influence of the blood circulation is small. 
8. B. 8. 


Bitches’ Milk. W. Grimmer (Biochem. Zeitsch., 1915, 68, 311—319 ; 
Mitch. Zentr., 1915, 44, 34—40).—Of the proteins of the milk the 
caseinogen forms from 50—67%, the albumin 15—25%, and the 
globulin 15—25%. 8. B. 8. 


Condition of Caseinogen and Salts in Milk. Lucius L. van 
Stryke and A.trrep W. Boswortn (J. Biol. Chem., 1915, 20, 
135—152).—The substances in solution can be separated from those 
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in suspension by filtering through a Pasteur-Chamberland filter. 
The following are in solution in the milk-serum: sugar, citric acid, 
potassium, sodium, and chlorine. The following are partly in 
solution, partly in suspension: albumin, inorganic phosphates, 
calcium, magnesium. In fresh milk the albumin is adsorbed to a 
large extent by caseinogen, but in some milk it nearly all appears 
in the serum. The material left by milk on the filter goes into 
suspension with water, and is neutral to phenolphthalein. It con- 
sists of neutral calcium caseinogenate and calcium hydrogen phos- 
phate ; these are not combined, and after treating fresh milk with 
formaldehyde, a nearly complete separation can be effected by the 
centrifuge. Fresh milk and its serum are slightly acid to phenol- 
phthalein, but strongly alkaline to methyl-orange; the acidity is 
due in part, therefore, to acid phosphates. W. D. H. 


The Secretion of Urine in Decerebrate Animals. J. 
Barcrort and H. Piper (Proc. physiol. Soc., 1915; J. Physiol., 49, 
xiii—xiv).—Intravenous injection of Ringer’s solution caused 
diuresis without increase in the oxygen consumption of the kidney, 
and the deduction was drawn that the urine was formed by physical 
causes, and not by increase of kidney work. These experiments 
by Barcroft and Straub (A., 1910, ii, 1090) were performed under 
urethane anesthesia, and have been objected to on that score. The 
present experiments on decerebrate rabbits were therefore under- 
taken, and the results confirm those alluded to above. 

W. D. H. 


Hyperglycemia produced by Adrenaline and by Anzs- 
thesia. J. H. Burn (Proc. physiol. Soc., 1915; J. Physiol., 49, 
xii—xiii).—Hyperglycemia and glycosuria produced by adrenaline 
are prevented by injection of ergotoxine; hyperglycemia produced 
by anesthetics is not affected by ergotoxine, or by extirpation of 
the adrenal glands. It is therefore not due to increased output of 
adrenaline. Pituitary extract acts like ergotoxine in adrenaline 
hyperglycemia, but extracts of thyroid and testis have no effect. 
Pituitary extract abolishes anzsthetic hyperglycemia in rabbits, 
but not in cats; the effect on rabbits is attributed to direct 
deterrent action on glycogenolysis in the liver cells. W. D. H. 


The Influence of Depancreatisation on the Glyczemia follow- 
ing the Intravenous Injection of Dextrose in Dogs. I. S. 
Kuerner and 8, J. Metrzer (Amer. J. Physiol., 1915, 36, 360—362). 
—In normal dogs the blood-sugar content falls to the normal 
ninety minutes after an injection of dextrose; in depancreatised 
dogs the percentage at the end of this time may be twice the 
normal. The same is observed after removal of the kidneys. 

W. Dz. H. 


Theory of Diabetes. IV. Parallelism between the Effects 
of the Pancreas and those of Metallic Hydroxides on Sugars. 
R. T. Woopyarr (J. Biol. Chem., 1915, 20, 129—133).—A theoretical 
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paper in which it is suggested that the internal secretion of the 
pancreas brings about the breaking down of dextrose in the body 
in a similar way to that in which it is destroyed in vitro by strong 
alkali in the presence of metallic hydroxides. H. W. B. 


The Cholesterol Metabolism in a Case of Congenital Hzmo- 
lytic Jaundice with Enlarged Spleen. James P. McKeE vie and 
Jacop Rosenstoom (Biochem. Zeitsch., 1915, 68, 78—84).—The 
authors confirm the observations of others as to the lessened resist- 
ance of the blood-corpuscles to hypotonic salt solutions. Meta- 
bolism experiments on the patient on a diet of known cholesterol 
content indicated a negative balance as regards this substance. 
As it is known to inhibit hemolysis by various agents, the view 
is advanced that the patient is unable normally to degrade choles- 
terol, and: this leads to a vicious circle, as the absence of the 
substance in blood causes hemolysis, which is the reason of an 
increased amount of cholesterol circulating in the organism which 
is not held back by the serum. S. B. 8. 


The Réle of Fluorine in the Animal Organism. G. B. van 
Kampen (Chem. Weekblad, 1915, 12, 225—232)—A review of the 
work of Gautier and Clausmann on the physiological effects of 
Huorides. A. &. W. 


Physiological Properties of Electrolytes. ©. BoNnaiovanni 
(Boll. Chim. Farm., 1915, 54, 65—€8).—Comparison of the physio- 
logical action of a compound in the ionised state with that which 
it exerts when not dissociated, that is, when in presence of a 
marked excess of a salt with a common ion, is admissible only 
when no complex salt is formed between the two compounds. Thus, 
Sabbatani’s conclusions with reference to the toxicity of mercury 
ions (A., 1908, ii, 718) are invalidated owing to the formation, by 
mercuric chloride in presence of a — excess of sodium chloride, 
of a double salt of the type Na,HgCl, or NaHgCl,. Criticism is 
also advanced against Bottazzi’s statements with reference to the 
toxicity and antiseptic action of mercuric chloride and silver 
nitrate dissolved in absolute alcohol (Princimi di Fisiologia, 239) 
and against the observation made by Zanda (Giorn. R. Accad. 
Torino, 1913, 9) and by Loew (Science, 1903, 18, 305) that the 
corrosive action of hydrochloric acid is diminished when it is 
injected together with a large proportion of sodium chloride. The 
author is of opinion that only in a few special cases of local 
physiological action can the theory of electrolytic dissociation be 
applied with advantage. T. H. P. 


Anesthesia by Phenylethylmalonylcarbamide. W. L. Symes 
(J. Physiol., 1915, 49, 126—132).—This substance, also known as 
“Juminal,” causes anesthesia in cats when a dose of 0°2 gram is 
injected under the skin; the anesthesia is usually complete in an 
hour, and lasts three to five hours. Smaller doses administered 
subcutaneously or by the mouth may be given overnight, and the 
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animal would be ready for an operation in the morning. Under 
the influence of the drug, the cat becomes poikilothermic. Cats 
may with care be kept unconscious for days, and then make a 
complete recovery; in rabbits intravenous injection may be used ; 
anesthesia is then rapidly produced. W. D. H. 


Distribution of Mercury in the Body of a Case of Acute 
Mercuric Chloride Poisoning. Jacosp Rosensioom (J. Biol. Chem., 
1915, 20, 123—-124).—The various organs from a case of suicide 
were analysed by Ludwig’s method ; the liver contained the highest 
percentage amount, but the blood contained the largest absolute 
amount of mercury. W. D. H. 


The Toxicity of Oil of Chenopodium. Wiuttiam Savant and 
E. K. Newson (Amer. J. Physivl., 1915, 36, 440—463).—Chenopodium 
is about 30% less toxic than ascaridole, but the fatal dose varies 
in the animals used (dogs, cats, rabbits, and guinea pigs), being 
smallest for the cat. The symptoms (depression of the higher 
nerve-centres, then convulsions) vary somewhat also with the 
animal. The toxicity of chenopodium oil is increased in starvation 
and decreased by a diet rich in fats or carbohydrates. Detoxication 
by glycuronic acid derived from glycogen and glycerides is sug- 
gested. The suppression of symptoms by fixed oils may be 
explained by its solubility in oils. Cumulative effects were 
observed. W. D. H. 
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Favourable Action of Manganese on the Bacteria of 
Leguminosez. D. Oraru (Compt. rend., 1915, 160, 280—283).— 
The author has tried the effect of adding varying small quantities 
of manganese in the form of its sulphate to cultures of nodule 
bacteria, the medium being a decoction of haricot beans to which 
sugar had been added. In one series of experiments the maximum 
effect as measured by nitrogen fixation in forty-eight days was 
obtained by the addition of 1 part of manganese to 200,000 of 
medium. In two other series allowed to go respectively fifty and 
one hundred and fourteen days, the maximum effect was obtained 
in both cases by the addition of 1 part of manganese to 50,000 of 
medium. The nitrogen fixed was in one case 38°4% and in the 
other case 31°2% of the nitrogen originally present and 1°70% and 
1°37% of the sugar originally present. In nearly every case only 
traces of sugar could be found in the culture solutions at the end 
of the experiment. W. G. 

The Action of Rare Earths on Bacteria. A. Simonini (Centr. 
Bakt. Par., 1915, i, 75, 398—407).—Treatment of certain bacteria 
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with solutions of thorium salts results not only in changes in the 
morphology and staining reactions of the organisms, but their 
physiological characters are also affected. This includes a reduc- 
tion of the specific toxicity of the organism without affecting its 
antigen functions. Exposure to the action of a 2% solution of 
thorium ammonium nitrate for one to three days is said to modify 
dysentery bacteria of the Shiga-Kruse and Flexner types and also 
B. diphtheriae to a marked degree, whilst B. coli shows less 
response. H. B. H. 


Influence of the Character of the Soil on Bacteria and the 
Changes in the Soil. Haratp R. Curistensen (Centr. Bakt. Par., 
1915, ii, 43, 1—166).—The results of inoculation experiments with a 
large number of soils showed that Azotobacter occurs very fre- 
quently in soils which contain sufficient calcium carbonate to 
effervesce when treated with hydrochloric acid ; neutral soils seldom 
contain Azotobacter, whilst in acid soils it very rarely occurs. 

As regards phosphoric acid, it is considered probable that a 
vigorous growth of Azotobacter in a mannitol solution free from 
phosphates is a certain indication that the soil is not deficient in 
phosphoric acid. 

Microbes which ferment mannitol occur in practically all arable 
soils, in numbers which seem to depend mainly on the amount of 
calcium, in a suitable form, in the soil. 

As regards the power of soils to decompose peptone, it is shown 
that great variations occur in different arable soils, depending 
partly on the composition (phosphoric acid being especially impor- 
tant), and partly on biological conditions. Addition of calcium 
carbonate was generally without effect, and none of the soils was 
influenced by addition of humus. A low power of decomposing 
peptone indicates unfavourable conditions for the growth of 

lants. 
. The rate of decomposition of cellulose in soils seems to depend 
on chemical conditions, since inoculation was without effect. Basic 
calcium and phosphoric acid are the chief factors. 

It was previously shown that peat of the “ Hochmoor” variety 
usually fails to produce nitrites in the solutions employed. This 
is shown to be due to the absence of nitrite organisms, and not to 
the presence of inhibiting substances. N. H. J. M. 


Effect of Some Organic Soil Constituents on Nitrogen 
Fixation. Howarp S. Reep and Bruce Witttams (Centr. Bakt. Par., 
1915, ii, 43, 166—176).—As regards the fixation of nitrogen by 
Azotobacter on sand with mineral nutrients and various non- 
nitrogenous organic compounds, it was found that with the excep- 
tion of esculin, quinic acid, and borneol, which increased the 
activity of Azotobacter, all the ———- employed caused a 
depression. Quinol and salicylaldehyde completely inhibited 
nitrogen fixation; most of the other compounds were, however, 
much less injurious than would be expected from their action on 
higher plants. 
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Many of the nitrogenous compounds employed, which have been 
found to be assimilated by higher plants, had a depressing effect 
on fixation, the simpler compounds having a more marked depress- 
ing effect than the more complex compounds. It is considered 
possible that the simpler compounds (carbamide, glycine, and form- 
amide) are not toxic, but that their nitrogen is possibly utilised by 
Azotobacter in preference to elementary nitrogen. N.H. J. M. 


Production of Enzymes and its Cause. Hernricn Zixkes 
(Bied. Zentr., 1915, 44, 68—69 ; from Monatsh. Landw., 1914. 7, 24). 
—Yeast which had been cultivated for fourteen years in dextrose 
solutions at once fermented sucrose when transferred to sucrose 
solutions. Similar results were obtained with maltose solutions. 
The yeast still contained, therefore, both invertase and maltase in 
the form of a zymogen, after being cultivated for a number of 
years in dextrose solutions. N. H. J. M. 


Phytochemical Reductions. V. The Intermediary Stages in 
the Reduction of the Nitro-groups to Amino-groups. C. 
Nevpere and K. Wexpe (Siochem. Zeitech., 1914, 67, 18—23).— 
It has been already shown (A., 1914, i, 635) that nitrobenzene is 
reduced to aniline when added to a sugar-fermentation mixture. 
The experiments were carried out with the object of ascertaining . 
which intermediary products were formed. It was found that 
when azoxybenzene or azobenzene is added to a fermentation 
mixture, little if any aniline was formed. On the other hand, from 
21 grams of witrosobenzene 4°0 grams of aniline were obtained, 
and from the same quantity of phenylhydroxylamine, 7°5 grams. 
In both cases azobenzene was also formed. The results appear to 
indicate that the intermediate products in the reduction of nitro- 
benzene to aniline are nitrosobenzene and phenylhydroxylamine. 
The bearing of these results on the reduction of nitrates by plants 


is discussed. S. B. §. 


Phytochemical Reductions. VI. The Formation of n-Hexyl 
Alcohol by Yeast. C. Neupere and F. F. Norp (Biochem. Zeitsch., 
1914, 67, 24—-27).—Whereas the aldehydes containing three, four, 
or five carbon atoms are readily reduced to the corresponding 
alcohols when added to a yeast fermentation mixture, a consider- 
able resistance is offered to reduction by the 7-carbon atom alde- 
hyde, heptaldehyde. It is now shown that the 6-carbon atom 
aldehyde, n-hexaldehyde, occupies an intermediate position, being 
reduced with greater difficulty than the lower aldehydes, but 
offering less resistance than the higher one. The addition of the 
aldehyde stops fermentation after a period, before the sugar is all 
destroyed, but the addition of fresh yeast causes the fermentation 


to start again. 8. B. S. 


Degradation of Wood by Fungi. C. Wrumer (Ber., 1915, 48, 
130—134).—The author has investigated the decomposition (d-y- 
rot) of wood by certain fungi, such as Merulius lacrymans, Meru- 
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lius silvester, Comophora cerebella, and Polyporus vaporarius. In 
a specimen of well-rotted pine, it is found that 100 parts of wood 
(51% C.) yielded 50 parts of carbon dioxide and water (and 
ferment matter), 7°5 parts of substance soluble in water 
(46—51% C.) consisting of a brownish-black, shining varnish or a 
coal-like, dull powder, 17°5 parts of matter soluble in alkali 
(64% C.) composed of shiny, blackish-brown particles, and 25 parts 
of insoluble turf-like residue (60% C.) composed of compact, brown 
masses showing the almost unchanged structure of wood under the 
microscope. 

The amorphous matters isolatable from rotten wood form a 
series with successively decreasing oxygen content (and strongly 
increasing carbon content); the humus soluble in water contains 
relatively more oxygen than the original wood. 

It has not yet been possible to determine the exact substance 
which is attacked by the fungi, but experiments on the action of 
the latter on pure cellulose are in progress. Sugars are readily 
attacked by Merulius, and the unused portions remain as humus. 

The “acidity”’ of rotton wood is due to the presence of humus, 
free organic acids being absent. This acidity can be neutralised 
by alkali, but is restored by boiling with water, the rotten woody 
fibre merely absorbing the alkali superficially. H. W. 


Free Nitrogen and the Higher Plants. Mari Mo .iakxp 
(Compt. rend., 1915. 160. 310—313).—Cultures were made of radish 
plants under aseptic conditions in solutions containing 0°25 gram 
of magnesium sulphate, 0°50 gram of ammonium chloride, 
0°25 gram of potassium chloride, 0°25 gram of calcium phosphate, 
traces of ferrous sulphate, and 50 grams of dextrose per litre, the 
plants growing in an atmosphere free from ammonia and nitric 
acid. The results show that, after seven weeks’ growth, within the 
limits of error, there is no fixation of nitrogen by this plant 
(compare Mameli and Pollacci, A., 1911, ii, 759). W. G. 


Dissolving Action of Roots. Ta. W. Tcurrixov (Bid. Zentr., 
1915, 44, 66—67 ; from J. Exper. Landw., 1914, 64) —Experiments 
with barley and buckwheat manured with phosphorite are 
described. 

Barley assimilates the phosphorus of phosphorite when isolated, 
but fails to assimilate it in presence of calcium nitrate or other 
calcium salts. Buckwheat assimilates phosphorite both in presence 
and in absence of calcium salts. 

The conclusion is drawn that buckwheat takes up calcium more 
rapidly than phosphorus, and in this manner increases the solvent 
action of the soil water on the phosphoric acid of the phosphorite. 
In the case of barley, phosphorus is more rapidly removed from the 
soil solution than calcium. N. H. J. M. 


The Later Researches on:Anthocyanin. P. Q. Krrcan (Chem. 
News, 1915, 111, 87—-88).—Grafe’s opinion that a special chromogen 
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of anthocyanin does not exist, and that the pigment does not 
result from the simple oxidation of pre-existing substances is 
incorrect, in particular because in numerous cases the tannins of 
plants by suitable treatment assume a tint in solution absolutely 
comparable with that of the petals in their natural condition, and 
conclusive evidence exists to prove that the protoplasm which 
produces. habitually a certain kind of tannin cannot produce any 
kind of pigment in the corolla. Plants producing phloroglucinol 
tannins yield original reds only, and those producing caffeotannins 
original blues, the chromogenic activity of the latter being much 
milder than that of those of the phloroglucinol type. There is only 
one anthocyanin pigment in plants of the latter type, the red on 
stems or petals being due to acid only. Yellow flowers are due to 
carotin or xanthophyll, and very rarely to a flavone. The white 
flower often encloses a very dilute solution of anthocyanin, but the 
absence of colour is due chiefly to the circumstance that intense 
deassimilation has not been occasioned in the corolla because the 
nitrogen needed by the reproductive organs has been fully supplied 
from other sources. G. F. M. 


The Pigments of the Chromoleucites. V. LusimenKxo (Compt. 
rend., 1915, 160, 277—280. Compare A., 1914, i, 468).—The author 
finds that the pigments contained in the chromoleucites can he 
divided into two groups: (1) the carottinoids insoluble in strong 
formic acid, (2) the xanthophylloids dissolving more or less easily 
in this acid giving green solutions, They both represent a series of 
substances intermediate between carrottin and xanthophyll, and 
may be considered as arising from the former by successive oxida- 
tior and from the latter by successive reduction. The chemical 
evolution of the pigments contained in the chloroleucites in the 
course of their transformation into chromoleucites consists in the 
formation of a large number of coloured substances, allied to 
carrottin, xanthophyll, and their two isomerides, lycopine and 
rhodoxanthin. The appearance of these intermediate substances 
together with lycopine and rhodoxanthin must be attributed to 
the two opposed chemical processes of oxidation and reduction, 
which replace one another during the development of the chloro- 
phyll tissue, and which attack the apparatus of assimilation. 
During the period of active assimilation these two processes prob- 
ably counterbalance one another, giving an apparent stability 
to the chlorophyll and the yellow pigments which ite 3 - 


Physiology of the Intake of Material by the Living Plant- 
Cell. III. Influence of Neutral Salts and some Non-electro- 
lytes on the Toxic Action of Alcohols on Plant Cells. HeEtene 
NoTHMANN-ZUCKERKANDL (Intern. Zeitsch. phys.-chem. Biol., 1914, 2, 
19—41).-—The exosmosis occurring when leaves of plants 
(Echeveria, Saxifraga sarmentosa, and Tradescantia discolor) are 
immersed in aqueous solutions of the lower alcohols increases if 
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neutral salts are also added. Those salts which, in aqueous solu- 
tion, produce the greatest exosmosis have the greatest supple- 
mentary action on the osmosis caused by the alcohol solutions. It 
is probable that the observed augmentation on the addition of a 
salt is not due to an altered solubility of the alcohol, but to a 
summation of the separate actions of the two substances, alcohol 
and salt. ; 

In the presence of butyl and higher alcohols, salts react usually 
in such a way as to reduce the exosmotic effect; but sometimes the 
action is so slight in comparison with the toxicity of the added 
salt that it is unobservable. The antagonism between butyl alcohol 
and salts is explained by the assumption that they enter the cell 
by the same path, and when both are present, each obstructs the 
passage of the other. Plasmolysis experiments, showing that the 
concentration limit of van’t Hoff’s solution which just produces 
plasmolysis is lowered by butyl alcohol, confirm this view. The 
author draws the conclusion that the hydrocolloids of the plasma 
must constitute the only path by which materials enter the plant- 
cell. 
Tannic and aspartic acids and peptone increase the action of 
the various alcohols, whilst glycine, tyrosine, sucrose, and maltose 
are inactive. The osmotic power of non-electrolytes, as well as of 
salts, is therefore of secondary importance to the lyotropic influence 
in producing effects on plant-cells. H. W. B. 


Chicory. V. Grare (Biochem. Zeitsch., 1915, 68, 1—22).—The 
inulin-content of the roots depends on the water-content of the 
soil on which the plant is grown, being low when the plant is 
grown on wet soils. The ash-content varies between 5 and 6%, but 
the amount of “crude fibre” diminishes in plants from sand and 
loams, and increases on humus-rich soils. The amounts of inulin 
and bitter principles obtained from plants grown on loams and 
sands is also generally larger than those of plants from humus-rich 
soils. The bitter principle, the method of preparation of which 
is described, has not been obtained in a pure condition; it appears 
to be a glucoside of levulose, and a protocatechuic derivative, prob- 
ably the aldehyde, the former of which is derived from inulin, 
and the latter from the dextrin-like degradation products of the 
same. The empyreumatic oil obtained by roasting is analogous 
to the coffee-oil, and the chief constituent is acetic acid; it also 
contains valeric acid and acraldehyde and _ furfuryl alcohol 
(23—25%). S. B. 8. 


The Active Principles of Rice Husks. H. Konpo and N. Gom1 
(J. Pharm. Chim., 1915, [vii], 11, 37—38 ; from Yakugakuzasshi, 
1914).—Rice husks and the extract prepared therefrom with 90% 
alcohol have a curative effect on pigeons suffering from beri-beri 
induced by a diet of shelled rice; an extract prepared with 20% 
alcohol is less active. Oryzanin, prepared by the process described 
by Suzuki (A., 1912, ii, 980), does not possess any curative proper- 
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ties. Oryzanin appears to consist of a mixture of substances, the 
authors having separated from it choline, nicotinic acid, adenine, 
and a substance having the nature of a glucoside; they have also 
detected the presence of sucrose and of betaine in rice husks. 
W. P. 8. 


Total Amino-nitrogen in the Seedlings of the Alaska Pea. 
Tos. G. THompson (J. Amer. Chem. Soc., 1915, 3'7, 230—235).— 
This investigation was undertaken with the object of ascertaining 
the relation of the total nitrogen to the amino-nitrogen in the 
growing plant. Estimations of the total and amino-nitrogen in 
seedlings of the Alaska pea have shown that from the first to the 
seventh day the percentage of amino-nitrogen increases steadily, 
and that a marked increase occurs in the first- and fifth-day 
seedlings. The increase in the case of the first-day seedling is due 
to the decomposition of the proteins of the seed to afford a supply 
of food for the new protein material. The increase in the five-day 
seedling, which. at this stage first assumes the form of a regular 
plant, may be attributed to the rapid transformation of the seed 
and the consequent need of a larger quantity of food for the 
formation of the nitrogenous material in the leaves, stems, and 
roots. As the amino-nitrogen increases at a much greater rate 
than the total nitrogen, it is evident that there must be a con- 
siderable decomposition of the proteins present in the original seed. 
In the case of the seven-day seedlings, the plumules contain a 
higher percentage of amino-nitrogen than the radicles, and the 
latter a much higher percentage than the cotyledons. 

The leaves and stems of fourteen-, twenty-one-, and thirty-eight- 
day plants were analysed, and it was found that, in the fresh 
leaves, the percentage of total nitrogen remains fairly constant, 
whilst the amino-nitrogen gradually decreases. If the results are 
expressed in terms of the dry material, they show a decrease in 


both total and amino-nitrogen as the plant increases in age. 
E. G. 


Sensitiveness of Lupins to Calcium. Tus. Prsirrer and 
E. Branck (Bied. Zentr., 1915, 44, 22—25 ; from Mitt. landw. Inst. 
Univ. Breslau, 1914, 7, 202).—Whilst ground limestone is less 
injurious to lupins than precipitated calcium carbonate, its effects 
vary a good deal, so that it is not possible to show a definite point 
at which it becomes injurious; in one case the yield was even 
increased by limestone. 

Calcium sulphate is also injurious to lupins, although the amount 
of calcium taken up by the plants is less with the more soluble 
sulphate than with limestone. Lupins grown in presence of calcium 
sulphate contain lower amounts of phosphorus; in presence of 
limestone and of nitrates, the amounts of phosphorus assimilated 
are considerably reduced. 

Assimilation of iron by lupins is retarded both by limestone 
and by potassium nitrate, and it is considered probable that the 
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injurious effects of calcium are partly due to its action on iron 
assimilation. N. H. J. M. 


The Plant Enzymes. III. Changes Produced by Patho- 
logical Conditions in the Amylase of Potatoes. G. Doby and 
J. Bopndr (Biochem. Zettsch., 1915,,68, 191—205).—The changes in 
the concentration of the amylase in potatoes was investigated 
after varying intervals in the freshly expressed juice, and in juices 
kept under antiseptic conditions. The results indicated that the 
ferment exists both in the form of enzyme and zymogen, the 
former being somewhat sensitive and rapidly destroyed. As long 
as the bulbs contain excess of zymogen, amylase is set free more 
rapidly from the zymogen than it is destroyed. For a time, there- 
fore, the amyloclastic activity of the juice increases. Towards 
spring, however, the amount of zymogen commences to diminish to 
such an extent that the amount of amylase destroyed becomes 
greater than that set free, and the amyloclastic activity of the 
juice diminishes. The amyloclastic activity of the juice kept under 
antiseptic conditions rapidly diminishes. Healthy plants in general 
yield juices of greater amyloclastic activity than those infected 
with the curly leaf disease. S. B. S. 


The Gases of Swamp Rice Soils. II. Utilisation for the 
Aeration of the Roots of the Crop. W. H. Harrison and P. A. 
Supramania Atyer (Mem. Dept. Agric. India, Chem. Ser., 1914, 4, 
1—17. Compare ibid., 3, 65).—It was previously shown that the 
surface of the soil in contact with the irrigation water is covered 
by an organised film. This contains bacteria which oxidise 
methane and hydrogen, and directly assimilate methane and 
carbon dioxide. Carbon dioxide is produced, and is assimilated by 
the green alge, with evolution of oxygen. The soil gases are thus 
utilised so as to give rise to an increased amount of oxygen, 
resulting in increased root aeration. 

Application of green manure increases the production of soil 
gases, and hence the activity of the film, followed by an increased 
supply of soil oxygen. The conclusion is drawn that the oxygen 
concentration of the soil water is one of the main factors which 
regulates the growth of the crop; and that green manuring has 
an important, indirect function in causing increased aeration. 

N. H. J. M. 


Soil Colloids and the Soil Solution. Frank K. Cameron (J. 
Physical Chem., 1915, 19, 1—13).—A discussion of the nature of 
colloids in relation to the chemistry of soils. Provided that a 
colloid is defined as a phase sufficiently divided in which surface 
phenomena are predominant, the chemistry of soils can be con- 
sidered as a branch of colloid chemistry. The importance of the 
relation of the gas—liquid surface tension to the solid—liquid surface 
tension is referred to. That very small changes in the concentra- 
tion of the soil solution correspond with relatively large changes in 
the composition of the solid is a necessary consequence of the 
colloid constitution of the soil. H. M. D. 
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Changes of Sulphur and Sulphur Compounds in Soils. 
H. Kapren and KE. QuenseLy (Landw. Versuchs-Stat., 1915, 86, 1—34). 
—When moist soil is treated with hydrogen sulphide, the soil is 
blackened, owing to the production of iron sulphide, and a portion 
of the sulphide decomposes with liberation of free sulphur. The 
iron sulphide then undergoes a process of oxidation, in which all 
of the sulphur is liberated, so that the whole of the hydrogen 
sulphide absorbed is converted into free sulphur. The sulphur is 
then oxidised to sulphuric acid, the change being more rapid in 
normal than in sterilised soils. It is, however, doubtful whether 
the slower oxidation of sulphur in sterilised soils is due to the 
absence of microbes, or to other changes in the soil due to the 
sterilising process. 

Sulphides and sulphites are decomposed more quickly in presence 
of soil than without soil. In soils the decomposition is so rapid 
that no injurious effects on germination and growth are to be 
expected. N. H. J. M. 


The Sandy Soil of Sylvan Beach, New York. Nicno.as 
Knicut (Chem. News, 1915, 111, 49).—The sandy territory at Sylvan 
Beach, once forming the bottom of the Oneida Lake, is particularly 
noteworthy on account of the rapidity with which all forms of 
organic matter in the sand decompose. The hypothesis that the 
oxidation is brought about by the presence of iron in consider- 
able quantity is not borne out by analyses, of which the following 
is typical: SiO,, 91°88; Al,O,, 6°28; Fe,Os, 1°71; CaO, 0°65; MgO, 
0°39; K,O, 0°04; Na,O, 0°03; N, H,PO,, CO,, absent. The 
bacterial content is small, and probably the chief reason for the 
changes in the sand is the free access of air. G. F. M. 


Relation between Total Phosphoric Acid and Citrate-Soluble 
Phosphoric Acid in Certain Soils of Mid-Peru. A. Hurtin (Ann. 
Chim. anal., 1915, 20, 31).—The following summary shows ihe lowest 
and highest results obtained on the analysis of a considerable 
number of samples of Peruvian soils; the citrate-soluble phosphoric 
acid was estimated by Dyer’s method (T., 1894, 65, 115), and the 
results are expressed as grams of P,O; per kilo. of fine dry soil: 


Citrate soluble Ratio 
Total P,O,. P.O;. Soluble/Total. 
2-02 to 2-73 0-78 to 1-45 0-386 to 0-533 
Sub-soil... 1-61 to 2-23 0:74 to 0-98 0-425 to 0-560 


One sample (not included in the above) yielded 2°79 grams of 
total P,O,;, and 0°10 gram of soluble P,O,;, whilst the sub-soil gave 
2°55 gram of total P,O; and 0°07 gram of soluble P,O;; this soil 
came from a place where animals had been slaughtered and con- 
tained bone débris. W. P. 8. 


Manurial Experiments with Decomposition Products of 
Calcium Cyanamide. H. Kaprren (Landw. Versuchs-Stat., 1915, 
86, 115—136).—Experiments, in small garden plots, on the 
growth of mustard manured with different forms of nitrogen. The 
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yield with carbamide, prepared from calcium cyanamide (Kappen, 
Habilitationschr., Jena, 1913), was between those obtained with 
sodium nitrate and ammonium sulphate, whilst carbamide nitrate 
gave much lower results; guanidine nitrate gave the smallest yields. 
The relatively low results obtained with carbamide nitrate were 
found to be due to the presence of a considerable amount of 
dicyanodiamidine, produced from dicyanodiamide. 

The results of an experiment in which dicyanodiamidine was 
added to soil showed that very little ammonia was formed in three 
days, and that no further increase was found in ten days. 

N. H. J. M. 


Arsenic and Lead in Agriculture. ALEssanpro CurToLo (Bull. 
chim. farm., 1914, 53, 692—696).—Spraying with solutions or 
suspensions of arsenic compounds, such as lead arsenate, for the 
purpose of destroying parasitic organisms, nearly always results 
in the presence in the foodstuffs obtained, of arsenic (and of lead) 
in proportions appreciably greater than those naturally present. 
Extended use of such substances may readily lead to cases of 
poisoning, and the necessity of prohibiting or regulating their 
employment is indicated. z. & &. 


Nitrogen and Chlorine in Rain and Snow. Wi tuiam K. 
Knox (Chem. News, 1915, 111, 61—62).—A continuation of the 
determinations at Mount Vernon, Iowa, for the period October 4th, 
1913, to June 4th, 1914, already commenced by Wiesner for 
1912-13 (A., 1914, i, 472). The snow-fall amounted to 11°5 
(=0°95 in. water), and the rain-fall to 17°75 inches. In all but a 
few of the forty-three samples taken, the chlorine was remarkably 
constant at 10°6 parts per million. Nitrates varied considerably 
from 0°12 to 1°5 parts per million, averaging about 0°3. Nitrites 
averaged about 0°001, free and albuminoid ammonia were ex- 
tremely variable, and in three cases sulphates were found. A table 
is given showing the amounts falling per acre during the above 
period, which totals as follows: 


Alb. 
Chlorine. Nitrates. Nitrites Ammonia. Ammon. Sulphate. 


(Ib.)....-. 36-8488 1-542 0-0129 3-6938 2-7946 1292 
G. F. M. 


Organic Chemistry. 


Optical Investigation of Petroleum from Southern Bolivia. 
II. M. A. Rakuzin (J. Russ. Phys. Chem. Soc., 1915, 47, 58—60. 
Compare A., 1911, i, 761).—The author has determined the physical 
properties of petroleum from the Cuarazutti district of 8. Bolivia, and 
of the various fractions obtained on distilling it first at 760 mm. 
and finally at 7 mm. pressure. In spite of its brownish-black colour, 
the petroleum has a carbonisation constant approximating to 1 and 
is, therefore, polarimetrically semi-transparent. This result is in 
accord with Bonareli’s geological data, the occurrence of the petroleum 
on the surface of the earth indicating that it has undergone a filtration- 
distillation process and simultaneous aeration, That the latter takes 
place is supported by the value of D™, namely, 0°8942, and by the 
results of the distillation. T. H. P. 


Optical Investigation of Argentine Petroleum. II. M. A. 
Rakuzin (J. Russ. Phys. Chem. Soc., 1915, 47, 60—62. Compare A., 
1911, i, 761).—Samples of petroleum from Agua Caliente and Ijira 
were examined. In spite of the relatively high values of D1, namely, 
09095 and 0°9224 respectively, the carbonisation constants are 1°125 
and 1°25, the petroleums being, therefore, semi-transparent. These 
results, together with the geological data, indicate that, in its passage 
to the earth’s surface, the petroleum is subjected to a complex filtra- 
tion-distillation process, and is deprived thereby of the greater part of 
those carbonaceous compounds which retard polarised light. The high 


value of the density results from aeration of the petroleum. 
7. . P. 


Investigation of Optical Activity of Mineral Oils. OC. 
ENGLER and W. Sreinxorr (Ber., 1914, 47, 3358—3362).—The 
authors point out that the detection of optical activity in mineral oils 
is of considerable importance in its bearing on their possible origin ; 
sporadic activity can be attributed to contact with optically active 
animal or vegetable matter, but universal activity is a strong argument 
in favour of an organic origin. Considerable discrepancies exist 
between the data quoted by various observers for similar oils. In 
order to obtain definite results, it is necessary that the oil should be 
separated into as large a number of fractions as possible, and these 
frequently require to be re-distilled. A superficial fractionation is 
inadequate, since optically active constituents disseminated through 
the mass of the oil can escape detection, particularly if both dextro- 
and levo-rotatory constituents are present. These precautions are 
especially important when the maximum activity is to be determined. 

It is further shown that mineral oils readily lose their activity, 
wholly or in part, when exposed to a high temperature ; distillation 
should be effected, therefore, under the smallest possible pressure and 
from small vessels, superheating being carefully avoided. 
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Under these circumstances, the authors have found some portions 
with distinct optical activity in every mineral oil which has been 
investigated. 

It is also pointed out that a similar de-activation may occur in 
nature, and, therefore, that an oil which is found to be optically 
inactive may originally have been active. H. W. 


Theory of the Formation of Additive Products from Un- 
saturated Compounds. Sreamunp Reicu (J. pr. Chem., 1914, 
[ii], 90, 177-—118. Compare A., 1914, i, 42).—It is suggested that 
the addition of a molecule to an ethylenic linking occurs in three 
stages. The formation of a molecular additive product by virtue of 
residual affinities is immediately followed by the opening of the double 
bond owing to the disturbance in the equilibrium between the forces 
binding together the carbon atoms. Lastly, the molecular compound 
changes into an atomic compound by the transference of the reacting 
atoms to the liberated valencies. The complete process is accordingly 
represented thus : 


hale H 20— Br 
Br, H,C— Br 


20— 
.C: ee 


This theory of addition allows of an explanation of the phenomena 
connected with the rearrangement of geometrical isomerides under 
the influence of certain chemical reagents. If reagents such as 
the halogens, the halogen hydrides, or nitrous acid, which possess a 
certain affinity for the ethylene carbon atoms are allowed to react on 
an unsaturated compound, three results are possible according to the 
nature of the substances involved. Unsaturated compounds where 
geometrical isomerism is impossible, and the stable forms of geometrical 
isomerides react generally as above outlined, whilst the labile geo- 
metrical isomerides may react also in this way, if at low temperatures 
and in the solid state, giving the cis-additive product. Under other 
conditions, two other processes are possible. The labile isomeride 
after the formation of the molecular compound and the breaking of 
the double bond may rotate into the stable configuration and then 
form the atomic compound which is accordingly a derivative of the 
stable isomeride. But if the reagent employed is such that it has 
little tendency to unite with the stable form, as, for example, bromine 
with fumaric or mesaconic acid, then the third possibility will occur, 
namely, that after the rotation of the molecule the residual valency 
holding the bromine in molecular combination will be so weakened 
that instead of atomic addition taking place, the molecule of bromine 
will be once more split off, leaving the stable geometrical isomeride. 
To produce this result the reagent employed must obviously possess a 
suitable relative affinity towards the labile and stable forms, otherwise 
either an atomic additive product will be formed, or else no reaction 
will occur at all. The behaviour of chlorine, bromine, and iodine 
towards allo-a-bromo-m-nitrocinnamic acid is quoted in illustration of 
this. Chlorine forms the additive product, bromine converts it in 
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solution quantitatively into its higher melting isomeride, whilst iodine 
leaves it entirely unchanged. 

Skraup’s explanation of the conversion of maleic into fumaric acid by 
the combined action of hydrogen sulphide and sulphur dioxide on 
its aqueous solution as being due to the resonance effect set up 
within the molecule by the chemical reaction in progress in its 
neighbourhood is held to be quite erroneous. The change, on the 
contrary, is due to the liberated sulphur, which in a nascent state, 
before it has polymerised to large molecular aggregates, forms the 
molecular compound with maleic acid, which breaks down once more 
after the trans-rearrangement, into fumaric acid and sulphur. 

The author concludes by extending the theory to the analogous case 
of addition to an acetylene linking, and also to the reverse process of 
splitting off halogens or halogen acids with the generation of un- 
saturated compounds, the same intermediate stages as before being 
traversed in the reverse direction. G. F. M. 


Pyrogenic Acetylene Condensations. Ricuarp Meyer and 
Hans Fricke (B-r., 1914, 47, 2765—2774).—The observation that 
the condensation of acetylene gives rise to some toluene in addition 
to benzene (A., 1912, i, 525; 1913, i, 1294) has led the authors to a 
closer examination of the products in the hope of finding other benzene 
homologues in the condensation product, with the result that systematic 
fractional distillation of the fraction b. p. 5|0—150° has yielded styrene 
together with a liquid, b. p. 138—139-5°, of the formula of xylene. By 
. oxidation of this liquid the presence of m- and p-xylenes could be proved, 
because iso- and tere-phthalic acids were produced; the presence of 
o-xylene and ethylbenzene was also possible, but could not be proved. It 
is noteworthy that the xylene of ordinary coal tar consists mainly 
of the meta- and para-isomerides. 

From the higher fractions, a- and #-methylnaphthalenes were 
separated, and recognised by their picrates, m. p. 141° (compare Lesser, 
A., 1914, i, 33) and 115° respectively. The presence of 1 : 4-dimethy]- 
naphthalene, b. p. 264—266°, picrate, m. p. 141°, was also detected, and 
a tetrahydronaphthalene was also isolated, b. p. 193—206°. 

The present investigation raises the number of hydrocarbons which 
are common to the acetylene condensation product and to coal tar, to 
23, and the authors believe that the condensation must be a source of 
some of the coal tar hydrocarbons, although they recognise that it 
is not the only source (compare Pictet and Bouvier, A., 1913, i, 1315). 

An experiment during which air was allowed to enter the apparatus 
gave certain oxidation products in addition to hydrocarbons, the 
chief being phenol, acetic acid, and formic acid. D. F. T, 


Catalytic Action. H. J. Prins (J. pr. Chem., 1914, [ii], 90, 
276).—A correction to the author’s previous communication (A., 1914, 
i, 648) in which he erroneously stated that Menschutkin had obtained 
an additive compound of aluminium bromide and ethylene dibromide 
C,H, Br,, AlBr,. G. F. M. 
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Dibromodinitromethane as a By-product in the Preparation 
of Acrylic Esters. Erxst Puivirpi and Emit Spenner (J/onatsh., 
1915, 36, 95—96).—The best method for the preparation of esters of 
acrylic acid is still the old one devised by Tollens and his co-workers, 
which involves the oxidation of af-dibromopropyl alcoho) to the 
corresponding acid. This is a weak point in the scheme, for the agent 
employed, namely, nitric acid, leads to the formation of a dark oil, 
which is not ‘‘allyl tribromide” as was at first supposed (Annalen, 
1873, 167, 239), but dibromodinitromethane. J.C. W. 


Preparation of Allyl Alcohol. F. D. Cuarraway (T., 1915, 
107, 407—410).—In the usual method for the preparation of allyl 
alcohol by heating glycerol with oxalic acid, dioxalin is formed inter- 
mediately, and at 220—225° it decomposes into carbon dioxide and 
allyl alcohol. Allyl formate, which always accompanies ally! alcohol 
in the product, is similarly generated by the decomposition of mono- 
formindioxalin. ‘The best yields of ally] alcohol are obtained under 
conditions which promote the formation of the normal dioxalins and 
exclude their hydrolysis to hydrogen oxalates, and the process described 
in the paper gives yields twice as great as those obtained by Tollen’s 
original method. G. F. M. 


Simultaneous Oxidation and Reduction. II. The Decom- 
position of Trichloromethyl-/-carbinols. AktHurR K6tz and 
C. Dieser (J. pr. Chem., 1914, [si], 90, 297—314. Compare A., 
1913, i, 1309)—The decomposition of carbinols of the type 
CCl,-CHR-OH (where R may be Ph, CN, O:C-OR, NH:C-OR) under 
the influence of heat, or by the action of tertiary amines or alkali 
hydroxides. may follow one or more of four courses, depending on the 
nature of R and of the reagent used. 

(1) The splitting off of chloral, 

CCl,-CHR:-OH —> CCI,-CHO + HR, 
was observed when cyanotrichloromethylcarbinol was distilled under 
atmospheric pressure, and also when trichlorolactic acid iminoether 
was heated. 

(2) The splitting off of chloroform, 

CCl,-CHR-OH —> CHCI, + R-CHO, 
occurred when phenyltrichloromethylcarbinol was heated with tri- 
ethylamine in a sealed tube at 120°, benzaldehyde constituting the 
second product of the reaction, 

(3) The splitting off of hydrogen chlorite, 

CCl,;CHR-OH —> HCl+CCl,:CR-OH = CHCI,-CO-R, 
resulting in the formation of a dichloro-ketone, was observed in the 
following cases: Phenyltrichloromethylcarbinol on distillation in a 
stream of carbon dioxide gave dichloroacetophenone, whilst the dry 
distillation of trichlorolactic acid and sodium trichlorolactate in an 
atmosphere of carbon dioxide furnished dichloroacetaldehyde, identi- 
fied by conversion into glyoxime, and glyoxaldisemicarbazone. The 
action of triethylamine on cyanotrichloromethylcarbinol led to the 
formation of hydrogen chloride and dichloroacetonitrile, and since an 
analogous reaction occurred with the acetyl derivative of the above 
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carbinol leading tothe formation of the acetylcyanohydrin of dichloroketen, 
CCI,:C(OAc)-CN, a colourless liquid, b. p. 78°/6 mm., the conclusion is 
drawn that the hydrogen atom attached to the carbon, and not the 
hydroxyl hydrogen atom, is eliminated with chlorine to form the 
hydrogen chloride. Trichlorolactic acid, and its acetyl derivative, its 
ethyl ester and the ethyl ether of this ester all lost the elements of 
hydrogen chloride on suitable treatment with triethylamine (see also 
A., 1913, i, 1309). In the latter case the hitherto undescribed ethyl 
BB-dichloro-a-ethoryacrylate was obtained, b. p. 81—83°/6 mm. 
(4) Hydrolysis of the C-chlorine atoms, 

CCl,-CHR:OH + 2H,0 —> 3HC!l + OH-:CHR:CO,H, 
occurs when hydroxyl ions are present, and therefore was observed 
only during the action of alkali hydroxides on the carbinols. Thus 
phenyltrichloromethylcarbinol gave mandelic acid, and trichlorolactic 
acid iminoether, and its ethyl ester, and tartronic acid. On the other 
hand, chloral cyanohydrin and trichlorolactic acid when treated with 
alkali hydroxide underwent decomposition (3) ani gave dichlorolactic 
acid and dichloropyruvic acid or dichloroacetaldehyde respectively. 

In addition to the substances already mentioned, the following lactic 
acid derivatives were also prepared. 8 -Trichlorolactic acid imino- 
ether hydrochloride was prepared from chloral cyanohydrin in the usual 
way. It decomposed at 122—123° without melting, and was con- 
verted into ethyl trichlorolactate on warming with water. The free 
iminoether was obtained by treating the hydrochloride with solid 
potassium hydroxide and extracting with dry ether in a Soxhlet 
apparatus, It decomposed on heating without melting, and the hope 
that on distillation or by treatment with triethylamine it would lose 
hydrogen chloride and yield the iminoether of a dichloro-a-ketonic 
acid was not realised. On distillation in a stream of hydrogen 
chloride, it was decomposed into ethyl chloride and B££-trichloro- 
lactamide, m. p. 95—96°. G. F. M. 


Condensation of Acetone and Benzaldehyde with Glycerol. 
Preparation of Glycerola-Methyl Ether. J.C. Irvine, J. L. Mac- 
poNALD, and ©. W. Soutar (T., 1915, 107, 337—351).—Acetope 
glycero! obtained first by Fischer by condensing glycerol and acetone 
in the presence of hydrochloric acid (A., 1895, i, 441) may have either 
of the two structures 

: CH,°0 CH,°O 
(I) OH Kao or (IT) OH-CH,-Ca-07 OM 
This point has now been decided in favour of II by converting the 
compound into its methyl ether, and submitting this to hydrolysis, 
whereby glycerol-a-methyl ether was obtained. 

Glycerol isopropylidene ether (acetone glycerol) was obtained as a 
colourless liquid, b. p. 86°5°/13 mm., mp 1°4383, Di 10727. By 
shaking with silver oxide and methyl iodide only a monomethyl ether 
could be obtained, b, p. 57°/13 mm., mp 1°4177, Di’ 0°9900. This dis- 
poses of structural schemes based on the reaction of acetone in the 
evolic form. This ether on hydrolysis by boiling with 0°5% hydrc- 
chlorie acid in aqueous alcohol gave g!ycerol-a- methyl ether, a colourless 
neutral liquid, soluble in water and organic solvents: b. p. 110°/ 
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13 mm. ; 2, 1°4463, Di’ 1:1197. Attempts to elucidate the constitution 
of this ether by proving it to be capable of resolution were unsuccess- 
ful, as the phthalic acid esters were incapable of individual isolation, 
and the /-menthone condensation product, l-menthylidene glycerol methyl 
ester was a liquid, b. p. 135—136°/11 mm., which could not be obtained 
crystalline. Finally, its structure was established by synthesis from 
allyl iodide by the following reactions : 

CH,.CH:CH,| —> CH,:CH°CH,-OMe —> CH,Br-CHBr-CH,*OMe 

—> OdAc’CH,°CH(OAc)'CH,-OMe —> OH°CH,°CH(OH)-CH,-OMe. 
Methyl allyl ether, has b. p. 42°5—43°/757 mm., and n,, 1°3778—1°3803. 
By-Dibromo-a-methoxypropane, obtained by brominating the latter, had 
b. p. 81°/16 mm., Dj? 1°8329, m, 15143. The glycerol methyl ether 
obtained from this substance had physical constants identical with 
those of the ether obtained from the acetone glycerol ether, and the 
position of the methoxy-group was thus established. 

Benzylidene glycerol ether, prepared by the condensation of benz- 
aldehyde and glycerol, formed pointed prisms, m. p. 65°, b. p. 140°/ 
0°07 mm., and gave a monomethy/ ether, b. p. 121°/1°6 mm. This was 
extremely readily hydrolysed and gave likewise glycerol a-methyl 
ether, whence it follows that the constitution of the benzylidene 
glycerol is analogous to that of glycerol isopropylidene ether. 

G. F. M. 


Preparation of Optically Active Fats. II. Synthesis of 
Optically Active Monobromobydrin, Epibydrin Alcohol, Amino- 


propanediol], and Propionin. Emit ABpERHALDEN and Econ Ercu- 
waLp (Ber., 1914, 47, 2880—2888. Compare ibid, 1856).—A 
description of synthetic methods of preparing a number of optically 
active substances. Bromination of allylamine, obtained from allyl 
thiocarbimide yielded dibromoaminopropane, the dextrorotatory modi- 
fication being isolated from the mixed tartrates. The d-tartrate has 
[a], +34°73°, and the corresponding d-dibromohydrin has D 0°839 
and [a], +7°'27°. This dibromohydrin is obtained from d-dibromo- 
aminopropane by diazotisation. Warming with concentrated aqueous 
potassium hydroxide converts the active dibromohydrins into the corres- 
ponding active epibromohydrins, but the transformation is attended by 
a considerable degree of racemisation. The purest d-product obtained 
had D 1°615 and [a], +14:48°. The purest /-epibromohydrin had 
[a],-4°99°. Three esters of d-dibromohydrin have been prepared : 
dibromohydrin-a-propionin, D 0°8374, [a], +7°51°; dibromehydrin- 
a-caprin, D 0°8415, [a], +7:17°; dibromohydrin-a-stearin, D 0°8149, 
[a]p + 4°62°. 

‘The active epibromohydrins can be converted into the corresponding 
monobromohydrins by the action of formic acid, and saponification of 
the formylmonobromohydrin to CH,BreCH(OH)-CH,°OH. d-a-Jono- 
bromohydrin has D 0°8318 and [a], 4-3°24°.  1-a-Monobromohydrin 
has D 1:0214 and [a],-0°49°. d-Dicaproyl-a-bromohydrin — has 
D 0°8014, and [a], — 1°85°. 

Elimination of hydrogen bromide from d-monobromohydrin by Nel’s 
method (A., 1905, i, 3) yields a small proportion of d-epihydrin-alcohol, 
D 0°801, [a], — 1°81°, the sign of rotation being inverted, 1-Hpihydrin- 
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alconol is formed similarly from /-monobromohydrin, the racemisation 
being less than with the d-compound. The /-derivative has D 0°8562, 
and [a], + 1°20°. 

d- and /-Aminopropanediol, NH,*CH,*CH(OH)-CH,:OH, are formed 
from the corresponding epihydrin-alcohol by the action of aqueous 
ammonia according to the method of L. and Ed. Knorr (A., 1899, i, 
411). The amount of the d-compound obtained was too small to 
determine its constants, but /-aminopropinediol has D 1°0231 and 
a}, — 1°34°. 

IP dooged action of propionic acid on d-epihydrin-alcohol yields a 
dextrorotatory ester, monopropionin or dipropionin, not yet investigated. 
It is the first synthetic, optically active fat. A. J. W. 


Constitution of the Glycerophosphoric Acid of Lecithin. 
O. Batty (Compt. rend., 1915, 160, 395—398. Compare Willstiitter 
and Liidecke, A , 1904, i, 1067; Fourneau and Piettre, A., 1912, ii, 
1109).—The author has prepared calcium glycerophosphate from egg 
lecithin, and has found by the method already described (this vol., i, 
73) that it isa mixture of calcium salts of the a- and B-acids. Egg 
lecithin is therefore a mixture of two isomerides having the con- 
stitutions OH-C,H,-NMe,*O-PO(OH)-0°-CH,-CH(OR):CH,°OR and 
OH-C,H,:N Me,*O-PO(OH):O-CH(CH,°OR),, where R is a fatty acid 
residue, of which the second form predominates. W. G. 


Chemical Kinetics of Formic Acid Formation. G. Brepia 
(Zeitsch. Elektrochem., 1914, 20, 489—494).—A general survey of the 
formation of formates by the action of carbon monoxide on bases. 
When carbon monoxide acts on strong bases such as sodium hydroxide, 
potassium hydroxide, tetramethylammonium hydroxide, and tetra- 
ethylammonium hydroxide at 50—80° and pressures up to 40 atms., 
the reaction constant shows that neither the hydroxyl ions nor the 
undissociated alkali molecules alone are the active agents in the 
reaction. With weak bases such as piperidine, diethylamine, and 
isobutylamine, although the hydroxyl ions are chiefly instrumental in 
the reaction, yet they are not alone responsible for the reaction. But 
if the reaction constant is calculated on the hypothesis that both 
hydroxyl ions and undissociated bases are concerned in the reaction, 
then satisfactory figures are obtained. The constant for the action of 
the hydroxyl ions, kjy, is independent of the nature of the base, the 
following figures being obtained for ky, at 80°: NaOH, 0°0684; 
KOH, 0°0690; NMe,-OH, 0:0730; Ba(OH),, 00720; piperidine, 
00810 ; diethylamine, 0°0730; and isobutylamine, 0°0710. If ky» 
represents the reaction constant of the undissociated molecules then 
the ratio ky»: ko for the bases investigated is given by the figures 
KOH, 2:2; NEt,-OH. 1:9; NaOH, 1:1; Ba(OH),, 0°68 ; piperidine, 
00039 ; diethylamine, 00045, and isobutylamine, 0°0026. The result 
here is the same as that found by Snethlage (A., 1913, ii, 1044), 
namely, that with strong bases the action of the hydroxyl ions and 
undissociated molecules is of about the same dimensions, whereas with 
weak bases the action of the undissociated molecules is very much 
less. It is shown that there are some points in the process still 
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unexplained which in all probability depend on the presence of more 
than one kind of undissociated molecule. J. FS. 


The Molecular Complexity of Acetic Acid. G. M. Bennett 
(7., 1915, 107, 351—36t)).—A redetermination of the surface tension 
of acetic acid between 15° and 150° has been made, the method adopted 
being that depending on the measurement of capillary rise in the 
absence of air, using a modification of the apparatus described by 
Hewitt and Winmill (T., 1907, 91, 441). The results lay between 
27°90 at 20° and 15°17 at 150°, and when plotted against temperatures 
the curve was found to be a straight line. The values are slightly 
higher than those obtained by Ramsay and Shields and by Worley, 
and it is suggested that this is due to the greater purity of the acid 
employed in this case. ‘The value of & calculated from the equation 
k=d[y(Mv)?]/dt is sensibly constant over the whole range of tempera- 
ture, being 1°275 at 25°, 1°265 at 85°, and 1°250 at 145°, whilst the 
function (y —‘[dy/dt])(Mv)4, which the author regards as a better 
criterion of normality (compare A., 1913, ii, 927), varies only from 871 
to 883 ergs. Hence acetic acid isa normal liquid between 15° and 150°, 
and the double molecule, (C,H ,O,),, behaves as a single stable molecule 
throughout. The alternative possibility to regarding acetic acid as a 
pure bimolecular liquid, the degree of association of which is unchanged 
within the above temperature range, is that of a liquid in a state 
of equilibrium such as (C,H,O,),—= 2C,H,0,, which is unchanged by 
alteraticns in temperature. This possibility is, however, rejected, 
since it is not in accord with the facts, namely, that at 180° acetic 
acid vapour is entirely unimolecular. The union of the two molecules 
in liquid acetic acid must be of a relatively stable character, although 
it vanishes when the acid is dissolved in water or other bydroxylic 
solvents, The binacetates, MC,H,O,,C,H,O,, are derivatives of this 
complex, and likewise show considerable stability. The homologues 
of acetic acid aie probably in a similar condition in the liquid state to 
that of acetic acid itself. G. F. M. 


The Biochemistry of the Action of Rays. III. The Form- 
ation of Carbonates of Alkali from Neutral Salts in the 
Light. OC. Neuserc and W. H. Peterson (Biochem. Zeitsch., 1914, 67, 
63—70).— When solutions of potassium salts of organic acids (malate, 
succinate, citrate or lactate) or potassium sodium tartrate are exposed 
to light and air in the presence of catalysts (ferrous sulphate, ferric 
sulphate, uranyl sulphate, mapganous sulphate, sodium anthraquinone- 
2:7-disulphonate, and 9 : 10-dichloroanthracene-2 ; 7. disulphonate) an 
increase in the alkalinity of the solution is observed. As an example 
of the method of formation of the alkali, the following equation 
may be given: CH,*CH(OH):CO,Na+O=CH,°CHO + NaHCO,, 
The solutions employed were sterilised before exposure, 8. B. 8. 


Chemical Actions cf Penetrating Radium Rays. IX. Influence 
of the Penetrating Rays on Aqueous Solutions of Fumaric 
and Maleic Acids. A. Kaitan (Monatsh., 1915, 36, 13—27).— 
Solutions of maleic and fumaric acids were left with radium preparations 
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(80°5 mg. and 110-4 mg. metal) and the conductivity and titration 
value determined at various intervals. The conductivity of fumaric 
acid solutions increased, whilst that of maleic acid decreased, showing 
that transformation of one acid into the other takes place just as in 
ultra-violet light. The fall in the titration figure was, however, 
greater in the case of fumaric acid than with maleic acid, which is 
the opposite of the effect produced by ultra-violet light. The solutions 
also developed the capacity to reduce silver solutions. The influence 
of the formation of an aldehyde, aldehydic acid, or of ‘acrylic acid on 
the calculations of the speed of transformation is discussed at some 
length, and it is shown that, even in the extreme case, the mutual 
transformation is about equal, that is, the equilibrium favours fumaric 
acid much more than is the case with ultra-violet light. The trans- 
formation of maleic into fumaric acid is about eight hundred times, 
and the reverse process about seven thousand times, as slow asin ultra- 
violet light. J. C. W. 


Influence of Light on the Polymerisation of Ethyl Ita- 
conate. Hans Stroppe and A.rrep Lippotp (J. pr. Chem., 1914, 
[ii], 90, 336—344).—By the spontaneous polymerisation of ethyl 
itaconate an amorphous polymeride of unknown, but certainly high 
molecular weight is formed. The course of the polymerisation was 
followed by measurements of the refractive index. The pure ester, 
b. p. 134°/40 mm., n° =1'43609, had acquired, after periodical 
illumination by sunlight in a quartz vessel for sixty-five days, a re- 
fractive index of 1°44928, whilst a similar preparation in the dark was 
unchanged. In addition to this accelerating effect of light, the 
presence of traces of hydrogen chloride also increased the rate of 
polymerisation, aud in both cases the velocity increased as the reaction 
proceeded. It is therefore an autocatalytic process, but of the nature 
of the autocatalyst nothing definite could be ascertained. The poly- 
itaconic acid ethyl ester is an odourless and colourless, glassy 
substance ; it is soluble in the monomeric ester, forming a viscous 
liquid similar to that obtained in the early stages of the polymerisation. 
Fiom these viscous solutions the polymeride may be precipitated by 
alcohol, and lower intermediate products of polymerisation were 
never observed. The glassy poly-ester has an unsaturated character, 
and furnishes by hydrolysis with acids or alkalis a water-soluble, 
unsaturated acid. It cannot te depolymerised by distillation, as even 
in vacuum it suffers a far reaching decomposition, yielding volatile 
products of unknown composition. G. F. M. 


Tetra-acetylmucyl Chloride and its Application to the 
Synthesis of Inositol Orro Diets and Fritz Lértunp (Ber, 
1914, 47, 2826—2827).—A reply to the claim of Miiller (ibid., 2655) 
for priority. D. F. T. 


Cystine Nitrate and Cystine Hydrochloride. Cart Tu. Mérner 
(Zeitsch. physiol. Chem., 1914, 93, 203—208).—Cystine nitrate (from 
cystine and nitric acid at room temperature) has the : composition 
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(,H,,0,N,8,,2HNO,, and the hydrochloride the formula 
C,H,,0,N,8,,2HCl. 


Lithofellic acid. Hans Fiscner (Ber., 1914, 47, 272 

—The concretions from which the so-called lithofellic acl was 
obtained (Jiinger and Klages, A., 1896, i, 194), which were believed to 
be gall-stones derived from cattle, are in reality of intestinal origin. 
The formula of lithofellic acid is C,,H,,O, (or C,,H,,O;) and not 
C,,H,,0, as previously suggested ; the acid probably owes its formation 
to reduction of cholic acid. It is monobasic, has m. p. 205—206°, 
and aj) + 13°1°. ee A 


The Formation of Aldehydes by Potassium Permanganate. 
E. Satkxowskt (Biochem. Zeitsch., 1914, 6'7, 349—356)—The author 
was unaware of Rosenthaler’s previous work on this subject (A., 1914, 
i, 248). His results confirm those of Rosenthaler. 8. B. 8. 


Simple Isomeric Changes of the Glycols and their Nitro- 
genous Derivatives. I. The Formation of Acetaldehyde 
trom Ethylene Glycol, Ethylenediamine, Colamine, Serine 
and isoSerine. C. Neruserc and B. Rewaup (Biochem. Zeitsch., 
1914, 67, 127—136).—By the action of nitrous acid on aminoethyl- 
alcohol (colamine) ethylenediamine, serine, and ¢soserine, relatively 
large amounts of acetaldehyde are produced. Ethylene glycol can 
also give rise to this aldehyde when it is treated with hydrogen 
peroxide in the presence of an iron salt, the method being similar to 
that employed when acetaldehyde is produced from tartaric acid. The 
reaction between the amino-acids and nitrous acid gives rise to acet- 
aldehyde at relatively low temperatures, 40°. The mechanism of the 
reaction is discussed by the authors, who call attention to the fact that 
a simple method has been discovered of converting the group 


CH,(OH)-CH(OH)- into the group CH,-CH<. This change, al- 


though up to the present rarely accomplished by simple laboratory 
methods, often takes place in biochemical reactions, such as the con- 
version of sucrose into ethy] aleohol or butyric acid by various fermen- 
tative processes. S. B.S. 


The Biochemistry of the Action of Rays. II. A Character- 
istic Formation of Acetaldehyde from Different Aliphatic 
Acids by Photocatalytic Processes. ©. Neupere (Siochem. 
Zeitsch., 1914, 6'7, 59—62).—Acetaldehyde was obtained from the 
following substances when their solutions were exposed to bright sun- 
light and air in the presence of small amounts of ferrous sulphate: 
Propionic, di-glyceric, succinic, maleic, fumaric, d-tartaric, a-crotonic 
acids, di-serine and dl-isoserine. A catalyst such as the iron salt is 
absolutely necessary for the reaction. 8. B.S. 


The Degradation of Succinic and a-Crotonic Acids to 
Acetaldehyde. C. Nrupera [with OC. Tominaca] (Biochem. Zeitsch., 
1914, 67, 71—76).—From both succinic and a-crotonic acids, 


ORGANIC CHEMISTRY. . i, 215 


acetaldehyde can be obtained by oxidation with hydrogen peroxide in 
the presence of ferrous sulphate. In the case of the former acid a 
yield of up to 7'7% of the aldehyde was obtained (about 20% of the 
theoretical), and in that of the latter acid up to 9°5% (18°5% of the 
theoretical). Attention is called to the similarity of this oxidation 
process and the photocatalytic oxidation by air. The mechanism of 
the oxidation is discussed. 8S. B. 8. 


The Conversion of Fumaric, Maleic, Glyceric, and Tartaric 
Acids into Acetaldehyde. Cart Nevuserc and Oxea Rustin ( Biochem. 
Zeitsch., 1914, 67, 77—81).—This conversion was effected by means of 
hydrogen peroxide and ferrous sulphate by a method similar to that 
employed for the oxidation of succinic and a-crotonic acids (compare 
Neuberg, preceding abstract). 8. B.S. 


Formation of Anhydrides of the Mono-esters of ww-Glycols 
from Aldehydes. Ernst Sprara (JJonatsh., 1915, 36, 29—43).— 
When phenylacetaldehyde is treated with acetic anhydride there is 
formed, under certain conditions, besides the normal diacetate, the 
anhydride, O[CH(OAc):CH,Ph], (Wegscheider and Spiith, A., 1910, i, 
155; Wohl and Maag, A., 1911, i, 13). Other aldehydes have now 
been examined, but it is found that only a few are capable of forming 
such anhydrides. It seems certain that the polymerisation of the 
aldehyde plays an important part in the reaction, for only those 


aldehydes which readily polymerise behave in this way. The critical 
compound is supposed to be the dimeride of the aldehyde, which is 
regarded as a labile substance with a weak oxygen bridge, thus, 
RCH-:O-CHR. 

oe If the addition of the acid anhydride takes place 


rapidly, that is, before the dimeride can polymerise further, the 
anhydride is formed. Thus, whilst acetic anhydride converts phenylacet- 
aldehyde into the above anhydride, chloroacetic and benzoic anhydrides 
react too slowly to effect this. Conversely, polymerised aldehydes 
may also react in this way during their depolymerisation. 
Trioxymethylene was heated with acetic anhydride and a few drops 
of concentrated sulphuric acid for seven hours at 200°, when the 
product was shaken with sodium acetate solution and the residual oil 
extracted with ether and distilled. The fractions obtained consisted of 
methylene diacetate, b. p. 62 —64°/11 mm., the compound, O(CH,*OAc),, 
b. p. 99—103°/11 mm., and the compound, CH,(O°CH,Ac),, b. p. 
127—130°/11 mm. (Grassi-Cristaldi and Maselli, A., 1899, i, 409). 
Paraldehyde was left for five days with acetic anhydride and 
sulphuric acid, and then the product was worked up as above. Acet- 
aldehyde, ethylidene diacetate, b. p. 65—67°/10 mm. (Wohl and Maag, 
loc. cit., gave b. p. 58°/12 mm.), and aldol monoacetate, b. p. 81—83°/ 
11 mm. (Wegscheider and Spiith, A., 191], i, 112), were the substances 
obtained. Similarly, chloroacetaldehyde yielded chloroethylidene di- 
acetate, CH,Cl-CH(VAc),,b. p. 95—97°/10 mm., and, probably, dichloro- 
crotonaldehyde diacetate, C,H,,0,Cl,, b. p. 1L0O—113°/13 mm. Chloral, 
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isobutaldehyde and cinnamaldehyde also yielded the diacetates when 
left with cold acetic anhydride. 

When phenylecetaldehyde was left with the required quantity of 
acetic anhydride in the cold, the anhydride, O[ CH(OAc)-CH,Ph],, was 
deposited in shining leaflets, m. p. 126—127°. This is converted 
into phenylethylidene diacetate by excess of acetic anbydride and into 
the hydrazone or oxime of phenylacetaldehyde by warming with 
phenylhydrazine or hydroxylamine. By employing a large excess of 
acetic anhydride (25 c.c. to 5 g. of phenylacetaldehyde) the diacetate 
forms the main product, the yield being about 70%. Wohl and Maag 
(oc. cit.), who recommended a slight excess of acetic anhydride, obtained 
a 15% yield. J.C. W. 


d- and /-Glyceraldehyde. A. Wont and Fr. Momper (Ber., 
1914, 47, 3346—3358).—r-B-Aminolactaldehyde dimethylacetal has 
been converted by /-menthylearbimide into a mixture of the cor- 
responding active carbamides which can be separated into its 
components by means of ether. Hydrolysis of the active carbamides 
by methyl-alecholic potassium hydroxide yields d- and |-aminolactalde- 
hyde dimethylacetals, which are converted by nitrous acid into d- and 
l-glyceraldehyde dimethylacetals. The corresponding aldehydes have 
been obtained in a non-crystalline state from the latter. 

B-Chloropropaldehyde dimetbylacetal, CH,Cl-CH,-CH(OMe),, b. p. 
86°/100 mm., D'® 1:2051 (compare Emmerich, Diss., Berlin, 1902), 
is obtained by the action of a solution of hydrogen chloride in methyl 
alcohol on acraldehyde, and is converted by powdered potassium 
hydroxide into acraldehyde dimethylacetal, b. p. 86°/760 mm., D"® 
0°862 (compare Moers, Diss., Berlin, 1907). The latter yields 
a-chloro-8-bydroxy propionaldehyde dimethylacetal when treated with 
hypochlorous acid (Wobl and Schweitzr, A., 1907, i, 194), which, 
when distilled w.th solid potassium hydroxide, gives eprhydrinaldehyde 

CH,-CH:CH (OMe), 
dimethylacetal, \/ , b. p. 146—147°/760 mm. At- 
O 


tempts to obtain the latter by direct oxidation of the acraldehyde- 
acetal by benzoylhydroperoxide, hydrogen peroxide, or sodium peroxide 
were unsuccessful. 

The action of a methyl-alcoholic solution of ammonia on the 
epibydrin acetal yields a mixture of 8-aminolactaldehyde dimethylacetal, 
m. p. 58°, and of an imide, HN{CH,-CH(OH)-CH(OMe),],, b. p. 
195—198°/12 mm., m. p. 47°. Attempts to resolve the racemic amine 
into its optical antipodes by means of tartaric acid, diacetyltartaric 
anhydride, malic acid, quinic acid, saccharic acid or bromocamphor- 
sulphonic acid were unsuccessful. 

1- Menthyl-d-B hydroxypropionacetalylcarbamide, 

O,,H,,.*N H*CO-N H*CH,°CH(OH)-CH(OMe),, 
m. p. 149°, [a]>’ — 36°9° in alcoholic solution, and |-menthyl-l-B-hydroay- 
proptonacetalylcarbamide, m. p. 69°, [a]f —72°8° in alcohol, are obtained 
by the actior of /-menthylearbimide on B-aminolactaldehyde dimethyl- 
acetal in ethereal solution ; under suitable conditions of concentration, 
the d-isomeride separates in an approximately pure state, Fission of 
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the carbamides is effected by potassium hydroxide in aqueous methyl- 
alcoholic solution at 160°; racemisation does not appear to occur. 
d-A minolactal dehyde dimethylacetal is exceedingly hygro:copic. It has 
m. p. 43°, [a]? +21°5° in water. The corresponding l-amine has m. p. 
42°, [a]? —20°5°, and appears to contain small quantities of the 
d-isomeride. Attempts tov resolve the carbamide by urease ia the 
form of the crushed seeds of the soja bean or of Robinia pseudocacia at 
the ordinary temperature were unsuccessful. 

d-Glyceraldehyde dimethylacetal, b. p. 124—127°/14 mm., [a]f + 21°8° 
in aqueous solution, and ]-glyceraldehyde dimethylacetal, b. p. 126—129°/ 
17—20 mm., [a]? — 20°9°, when dissolved in water, are prepared by 
the addition of 5-acetic acid to an aqueous solution of the corre- 
sponding amine and sodium nitrite at 0°. The yields are not 
particularly good. As by-products, the ketone, CH,*CO-CH(UOMe),, 
b. p. 143—147°/760 mm. (identified also by conversion into the 
osazone of methylglyoxal), and an optically active substance, C,,H,,0,N,, 
pale viscous oil, b. p. 170—174°/13 mm., 118—120°/06 wm., were 
isolated. 

The active glyceraldehydes are prepared by treatment of the corre- 
sponding acetals with V/10-sulphuric acid at the ordinary temperature. 
They form pale syrups which could not be caused to crystallise, and 
which possess marked tendencies towards polymerisation. A freshly- 
prepared specimen of the d-aldehyde had [a], about +24°.  H. W. 


Preparation of Acetone Diethylacetal. L. Ciaisen (Ber., 1914, 


47, 3171—3172).—-Tschitschibabin and Jelgasin (A., 1914 i, 1066) 
recently stated that they found a difficulty in condensing acetone 
with ethyl formate and alcohol by Claisen’s method (A., 1907, i, 940) 
and they employed sulphuric acid as the condensing agent. The 
author now gives fuller details of his process and shows that the 
original catalyst, ammonium chloride, is as suitable as a mineral acid. 


J.C. W. 


Acids and Colloids of Humus. Gustav Fiscuer (Bied. Zentr., 
1914, 43, 660—665; from Kiihn-Arch., 1914, 4, 1—136).—The 
colloids were obtained from peat and from cultivated black soil by 
extracting with cold or hot water and filtering through hardened 
paper filters. After concentrating the solution in a vacuum at 30° 
it was further purified by dialysis through parchment. As regards 
the mineral constituents, alumina, manganese and silica were not 
found. The substances found to be present are iron, calcium, potassium 
and sodium and small amounts of magnesium and phosphorus. Ihe 
total ash amounted to 8°6—23°3% of the dry matter of the colloidal 
substance. 

The humus colloids examined were found to be without protective 
action on gold hydrosols, which is the most important property of 
the reversible, organic colloids. This may, perhaps, be considered 


to confirm, indirectly, the non-emulsoid form of humus colloids. 
N. H. J. M. 


Quadrivalent Lead. <A. Gursier aud M. WissmiLuer (J. pr. 
Chem., 1914, [ii], 90, 491—508).—The authors have made a systematic 


- 
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study of the plumbichlorides, prepared by mixing solutions of the 
corresponding acid, H,PbCl, (compare Elbs and Niibling, A., 1903, 
ii, 727), with solutions of the chlorides of the metals or bases. 

These compounds are anhydrous and correspond with the general 
formula X,PbCi, or (R-NH,),PbCi,. They crystallise immediately 
from the mixed solutions, but the crystals are usually extremely small 
or intermixed, and as no embedding material could be found devoid of 
action on the compounds, crystallographic measurement was difficult. 
In those cases where the crystalline system could be ascertained, 
regular and rhombic forms predominate. The compounds of the 
alkali metals and of derivatives of the pyridine and quinoline series 
are especially stable, whilst the aliphatic ammonium compounds tend 
to decompose in the air, the crystals gradually becoming white and 
chlorine being evolved. With the exception of the potassium salt, 
which undergoes such hydrolysis only when freshly prepared, all the 
compounds prepared by the authors behave towards water in the 
manner already described for ammonium plumbichloride (compare 
Gutbier and Sauer, A., 1913, ii, 505). Hydrogen peroxide exerts an 
immediate reducing action, plumbous chloride being separated and 
gas evolved. Concentrated ammonia solution yields a light brown, 
and a dilute solution, an almost black precipitate containing lead 
dioxide. Towards sulphuric acid and alcohol, these compounds 
behave in the manner described by Friedrich (A., 1893, ii, 415; 1894, 
ii, 16) and by Classen and Zahorski (A., 1893, ii, 464). Contrary to 
the statements of Wells (A., 1893, ii, 524) and of Elbs and Niibling 
(/oc. cit.), the potassium salt is bright orange-red and forms twinned 
crystals apparently of the monoclinic system. 

The following plumbichlorides have been prepared and analysed. 
Ammonium, pale yellow in the cold, intense orange-red at 100°; 
potassium; rubidium; cesium; methylammonium, (NH,Me),PbCl,, 
dirty yellow, irregular crystals ; dimethylammonium, (NH,Me,)PbCI,, 
slender, pale yellow needles of the tetragonal or rhombic system ; 
trimethylammonium, pale yellow octahedra of the regular system ; 
tetramethylammonium, pale yellow crystalline precipitate ; ethylam- 
monium, shining, lemon-yellow, irregular leaflets ; diethylammonium, 
conglomerate of lemon-yellow leaflets and needles ; triethylammonium, 
intensely yellow, well-formed, monoclinic plates ; tetra-ethylammonium, 
powdery, yellow precipitate ; n-propylammonium, small, pale yellow, 
tetragonal or rhombic prisms; isopropylammonium, unstable, pale 
yellow crystals ; dipropylammonium, pale yellow, apparently monoclinic 
crystals ; tripropylammonium, orange-yellow, rhombic prisms ; n-butyl- 
ammonium, lustrous yellow, crystalline powder ; isobutylammonium, 
pale yellow powder ; di-isobutylammonium, yellow, unstable powder ; 
tri-isobutylammonium, small, bright yellow, felted needles; allyl- 
ammonium, long, yellow, highly unstable needles ; isoamylammonium, 
slender, yellow, felted needles, rapidly decomposing ; di-isoamy/- 
ammonium, yellow crystals of the regular system; ¢ri-isoamy/- 
ammonium, indefinite, wine-yellow crystals ; ethylenediammontum, 

[C,H,(NH,),]PbCl,, 
yellow, crystalline powder; propylenediammonium, indefinite, yellow, 
crystalline powder; pyridinium (compare Classen and Zahorski, Joc. 
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cit.), lemon-yellow, acicular prisms, apparently triclinic ; a-picoliniwm, 
(C;NH,Me),PbCl,, pale yellow needles of the rhombic system ; 
B-picolinium, pale yellow, rhombic prisms ; lutidinium, 
(C;,NH,Me,),PbCIl,, 

pale yellow, rhombic prisms ; collidinium, (C,NH,Me,),PbCl,, intensely 
yellow, rhombic prisms, isomorphous with the lutidinium compound ; 
quinolinium (compare Classen and Zahorski, loc. cit.; Elbs and 
Niibling, loc. cit.), long, lemon-yellow needles ; isoguinolinium, long, 
yellow needles. T. H. P. 


Betaine. Huco Sroirzenspera (Zeitsch. physiol. Chem., 1914, 92, 
445—494),—The author has prepared a large number of salts and 
compounds of betaine, and has determined the solubility of many of 
them at various temperatures, and also the axial relations of their 
crystals. 

Betaine is obtained from betaine hydrochloride (A., 1912, i, 680) by 
first transforming it into the sulphate and then treating with the 
calculated quantity of barium hydroxide. The betaine is recrystal- 
lised from alcohol and dried at 100° ina vacuum. Its heat of solution 
is +1385 cal. It readily absorbs one mol. of water on exposure to 
the air, and is then no longer hygroscopic. The water of crystallisa- 
tion is readily replaced by hydrogen peroxide by simply mixing betaine 
with twice its weight of 30% hydrogen peroxide and evaporating at 
50—60° in vacuum. The crystals rapidly effloresce in the air. A 
new basic betaine hydrochloride-hydrogen peroxide compound, 

(C,H,,0,N),, KCl,H,0,, 
is more stable, and retains its crystalline form and lustre in the air. 

The following new salts of betaine have been prepared in most cases 
by evaporation of a mixture of aqueous solutions of their components : 
hydrofluoride, C,H,,0,.N,HF ; acid hydrofluoride, C,H,,0,N,2HF ; basic 
hydrochloride, (C,H,,O,N),,HC!,H,O, flat, monoclinic prisms, m. p. 
250°; hydrobromide, prisms, m. p. 233° (decomp.) ; basic hydrobromide, 
(C,H,,0,.N),,HBr, minute, anhydrous prisms, m. p. 262°; basic 
hydriodide, (C,H,,O,N),,H1, snow-white, glittering plates, m. p. 242°. 
Besides the simple aurichloride, a basic aurichloride, 

5C,H,,0,N,4HAuCl,,H,0, 
is obtained by evaporating in the presence of excess of betaine ; yellow, 
crystalline powder, m. p. 169° (decomp.), and also a betaine-gold 
chloride compound, C,H,,0,N,AuCl,, yellow needles, m. p. 172°5°, 
which falls as a yellow precipitate when solutions of gold chloride 
and betaine are mixed together. Basic auribromide, 

(C,H,,0,.N);,4HAuBr,, 
dark red, amorphous powder, m. p. 185°; auribromide, 
C,H,,0,N,HAuBr,, 

dark brown plates, m. p. 260° (decomp.), obtained from the basic 
auribromide by warming with hydrobromic acid. 

The following platinum derivatives have been obtained : platini- 
chloride in two crystalline forms, C;H,,0,N,H,PtCl,,4H,O, o:ange- 
yellow crystals, m. p. 254°5°, and C;H,,O,N,H,PtCl,.3H,O, large, 
yellow, monoclinic prisms, m. p. 255—260°; basic platinichloride, 
(C,H,,0O,N),,4H.PtCl,, orange crystals, m. p. 246° (decomp.), and a 
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betaine platinum chloride compound, C,H,,0,N,PtCl,,3H,O, minute, 
yellow crystals, m. p. 209° (decomp.). Other compounds prepared 
were the phosphate, C,H,,O,N,H,PO,, monoclinic prisms, m. p. 199°; 
monocalcium phosphate, Ca(H ‘PO,) +40 5H,,0,N,H,PO,,4H,0 ; acid 
sulphate, C,H,,O,N,H,SO,,H,O, large, monoclin:e prisms, m. p. 80°; 
sulphate, (C, H,,0,N)oH, sO, ; ‘rhombic prisms, m. p. 180° ; basic nitrite, 
(C,H,,0,N)» HNO,,H,0, amorphous, m. p. 220°; nitrite, 
C, pHy0, N,HNO,,H,O, 

rhombic prisms, m. p. 128°; nitrate, C,H,,0,N, HNO, glittering plates, 
m. p. 124°; chlorate, C H,,0, N \HCIO,, monoclinic prisms, m. p. 115° 
dichromate, O,H,,0,N,H,Ur,0,, red crystals, which are turned a deep 
green on exposure to light, m. p. 226—227° (decomp.) ; permanganate, 
C,H,,0,N,HMn0O,, violet prisms, m. p. 129°. The latter compound, 
and the chlorate, readily explode on being rapidly heated or struck. 

H. W. B. 


Methylenediamine. Peter Kwyupsen (Ber, 1914, 47, 
2698—2701).— Methylenediamine is so unstable that although a few 
derivatives such as the dibenzoyl compound have been described, the 
base has not been obtained in a free state or in the form of salts. It 
has now been discovered that diformomethylenediamide on hydrolysis 
in the cold with mineral acid gives rise to this base and that various 
salts can be obtained. Other methylenediamides appear unsuited for 
this purpose. 

Diformomethylenediamide, CH,(NH*COH),, was prepared by heating 
together 60 grams of trioxymethylene and 180 grams of formamide 
for 4—5 hours under reflux condenser, when a yield of 77 grams was 
produced. Hydrolysis of this by concentrated hydrochloric acid gave 
rise to 57 grams of methylenediamine dihydrochloride, colourless, hygro- 
scopic prisms, In a similar manner by bydrolysis with nitric acid, 
the nitrate was obtained in prismatic crystals which on heating melt 
and then explode; the su/phate, consisting of small crystals, was 
obtained by hydrolysis with sulphuric acid of 50% concentration. It 
was not found possible to isolate the free base, although solutions in 
such solvents as alcohol are fairly stable and have an ammoniacal 
odour. The hydrochloride decomposes rapidly in aqueous solution 
producing formaldehyde ; when heated with formaldehyde solution the 
hydrochloride reacts, forming methylamine hydrochloride and carbon 
dioxide. Sodium nitrite acts on the aqueous solution of the hydro- 
chloride, giving rise to trinitrosotrimethylenetriamine together with 
other substances poorer in nitrogen. 

Diacetomethylenediamide appears to have its nitrogen less strongly 
linked, to the methylene radicle, for it does not give methylenediamine 
but formaldehyde, acetic acid and ammonia on hydrolysis by acids. A 
similar difference is noted in the behaviour towards benzoylation, for 
whereas diformomethylenediamide gives rise to dibenzomethylenedi- 
amide, diacetomethylenediamide undergoes complete disruption, produc- 
ing methylene dibenzoate. D. F. T. 


The Pléchl] Reaction between Formaldehyde and Ammonia. 
Perer Kwnupsen (Ze., 1914, 47, 2694—2698)—The reaction 
between formaldehyde and ammonia or amines discovered by Plichl 
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(A., 1888, 1051) is known to lend itself to the preparation of tri- 
methylamine (Eschweiler, A., 1905, i, 328 ; Koeppen, A., 1905, i, 328) 
and of methylamine (Brochet and Cambier, A., 1895, i, 325). The 
author has now found that it can supply a useful method for the 
preparation also of dimethylamine by distillation of a solution of 
ammonium chloride in a sufficient excess of formaldehyde solution 
under ordinary pressure ; the distillate from 100 grams of ammonium 
chloride and 1000 grams of 40% formaldehyde solution contained 5°7 
grams of ammonium chloride with 11°3, 66:1 and 44:4 grams re- 
spectively of the hydrochlorides of methylamine, dimethylamine and 
trimethylamine. 

The preparation of the alkylamines as above is effected in heated 
solutions and is accompanied by the evolution of carbon dioxide. If, 
however, the reagents are mixed in cold or slightly warmed solution, 
chemical change occurs, although no carbon dioxide is liberated ; 
formic acid is produced in the solution together with dimethylpenta- 
methylenetetramine, C,H,,.N,(NMe),, which can be separated as the 
picrate. The formation of the substance, which is a fairly strong 
monacid base (picrate, brown, microscopic crystals, m. p. approximately 
195° with decomp. ; mercurichloride, crystalline powder ; hydrochloride, 
leaflets, decomp. 205—206°; hydrogen carbonate), is explained by the 
primary formation of methylamine, as expressed by the equation 
2CH,0 + NH, =CH,*-NH,+H:°CO,H, followed by immediate conden- 
sation of the methylamine with the excess of formaldehyde. The 
hydrochloride of dimethylpentamethylenetetramine can also be ob- 
tained by the interaction of hexamethylenetetramine, hydrochloric 
acid and methylamine hydrochloride, neutralising the resulting 
solution and evaporating. The new base is unstable both towards 
acids and bases, and its salts with strong acids decompose when 
warmed in aqueous solution. D. F. T. 


isoValine [a-Amino-a-methylbutyric Acid]: Theory of 
Racemisation. J. Gapamer [with Ernst Ruxop] (J. pr. Chem., 1914, 
[ii], 90, 405—412).—The author has prepared d/-a-amino-a-methy]l- 
butyric acid by Ehrlich’s method (A., 1908, i, 268) and converted it 
into its formyl derivative, C,H,,O,N, m. p. 167° (uncorr.), (compare 
Fischer and von Griivenitz, A., 1914, i, 1057). This was then separ- 
ated into its active components by means of the quinine salts, 
d-a-Formylamino-a-methylbutyric acid, [a]'§ — 7:2°, thus obtained yields 
d-a-amino-a-methylbutyric acid, [a|}+10°75°, this rotation being in 
good agreement with the value, +11°0°, found by Fischer and von 
Griivenitz (loc. cit.). The /-isomeride was not obtained pure, the 
highest specific rotation obtained being —7°9°. The action of nitrous 
acid on /-a-amino-a-methylbutyric acid yields a small proportion of a 
dextrorotatory acid, the nature of which was not determined. The 
d-acid undergoes no racemisation when heated with barium hydroxide 
solution or hydrochloric acid at about 160°. =. ms 

Aminoalkylcrotonic Acid Nitriles and Monoalkylacetoacetic 
Acid Nitriles. Ernst Monr (J. pr. Chem., 1914, [ii], 90, 189—-222). 
—The aminoalkylcrotonic acid nitriles of the general formula 

NH,°CMe:CR’-CN 
VOL. CVIII. i. 
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were obtained by the action of methyl, ethyl, »-propyl, allyl, and 
benzyl haloids on sodioacetoacetonitrile. Various methods of pro- 
cedure were tried, but the reaction seldom proceeded smoothly with 
the exclusion of by-products, and only in the case of aminomethy]- 
crotononitrile was a crystalline product obtainable. In other cases 
the crude product was at once saponified by shaking at ordinary 
temperatures with either dilute sulphuric or concentrated hydrochloric 
acid for five to ten minutes. The alkyl acetoacetonitrile thus produced 
was extracted with ether and purified by fractionation in a vacuum. 
The yields were rarely more than 30% of the theoretical. In carrying 
out the initial condensation the bromo- or iodo-compounds were in 
most cases allowed to act directly in benzene or ethereal solution on 
the mixture of sodium cyanide and sodiodiacetonitrile produced by 
the action of sodium on acetonitrile, boiling towards the end under a 
reflux to complete the reaction, and fractionating the product under 
reduced pressure. A second method adopted varied from the above 
in that diacetonitrile was first isolated from the mixed sodium salts, 
and then either a suspension in benzene, or a solution in alcohol, of 
its sodium salt was treated with the halogen compound as before. 

Aminomethylcrotononttrile forms white needles or short prisms, m. p. 
122—125°, b. p. 147°/14 mm. 

Methylacetoacetonitrile, prepared by the hydrolysis of the above, is a 
colourless or pale yellow liquid, b. p. 78°/19 mm., 182—184°/745 mm., 
D? =0°9769, m,=1°4238. With ammonia the aminonitrile is re- 
generated ; with diethylamine and piperidine no products could be 
obtained. Semicarbazone, m. p. 153°. 

Ethylacetoacetonitrile was prepared by the hydrolysis of crude 
aminoethy/lcrotononitrile, which could only be obtained as a yellowish- 
brown oil. It is a colourless or pure yellow liquid, b. p. 84°/16 mm., 
D”=0°'9555. It gives metallic derivatives, is very resistant to boiling 
dilute sulphuric acid, but completely hydrolysed by 33% potassium 
hydroxide. The semicarbazone melts at 160°. 

n-Propylacetoacetonitrile, similarly obtained by the hydrolysis of 
the corresponding impure aminocrotononitrile, is a colourless liquid, 
b. p. 100°/17 mm., xj) = 1°4310—1°4313. Semicarbazone, m. p. 166°. 

Allylacetoacetonitrile produced by the hydrolysis of aminoal/ylcrotono 
nitrile, obtained as an impure dark red oil, is a yellow oil, b. p. 
91—93°/11 mm., nj? =1°4545. Semicarbazone, m. p. 159°. 

Benzylacetoacetonitrile was obtained by the hydrolysis of the impure 
aminobenzylcrotononttrile, It was never obtained in an analytically 
pure condition. The purest samples obtained had D*=1-0712, 
my = 1526—1'528, b. p. about 159°/12 mm. Semicarbazone, m. p. 
168°. With hydroxylamine, white needles, m. p. 76°, were obtained, but 
whether they were the oxime or an isooxazole derivative was not 
determined. G. F. M. 


The Course of the Action of Ammonia and Carbamide on 
Esters of Unsaturated Acids. III. Ernst Pnriviprr and Emin 
Spenner (Monatsh, 1915, 36, 97—111).—Tbe authors have 
examined the behaviour of unsaturated esters towards ammonia and 
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carbamide in order to determine whether addition at the unsaturated 
linking has precedence over the formation of an amide, and also to 
learn the influence of substituents on the addition. They find that, 
in general, the addition takes place readily and that the amino-group 
attaches itself to the carbon atom remote from the ester group. 
Negative substituents and benzene nuclei hinder the addition, and an 
amino- or carbamido-group already attached to a doubly-linked carbon 
atom entirely prevents the further addition of a like group. The 
presence of a double bond in the af position with respect to an ester 
group greatly hinders the formation of an amide, and, if this reaction 
sets in at all, it is after addition to the unsaturated linking has taken 
place (compare ethyl fumarate and ethyl acrylate). 

The reaction with ethyl itaconate, CO,Et*CH,-C(CO,Et):CH,, 
should have given interesting results because one ester group is in the 
critical aB-position, whilst the other is more remote from the ethylene 
linking. Unfortunately, the product was a mixture which could not 
be separated. 

For the first time, the reaction of an acetylenic ester, namely, ethyl 
phenylpropiolate, with ammonia or carbamide has been examined. The 
result is somewhat surprising, for phenylpropiolamide is formed in 
good yield at the room temperature, but ammonia is attached to the 
unsaturated linking at 100°, giving an ethyl aminocinnamate. - This is 
probably a 8-amino-derivative, but it is not certain. Carbamide, 
at 150°, gives a better yield of the aminocinnamate than does ammonia. 
This is because a certain amount of the amide is formed by ammonia 
during the time required to seal the tube and raise it to 100°, 
whereas carbamide only begins to provide ammonia at the higher 
temperature. 

This addition of ammonia offers the best method for the preparation 
of many f-amino-acids and esters. 

Ethyl acrylate, when heated with carbamide and alcohol at 140°, 
yielded dibydrouracil, and ethyl crotonate yielded methyldibydrouracil 
(E. Fischer and Rider, A., 1901, i, 295). The latter ester gave a 75% 
yield of ethyl B-aminobutyrate with alcoholic ammonia at 110°. Ethyl 
carbamidocrotonate was heated with alcoholic carbamide for several 
hours at 150°, but only a 30% yield of ethyl B-amino-B-carbamidobutyrate, 
NH,*CO-NH:CMe(NH,)CH,"CO,Et, m. p. 130—131°, was obtained. 
Ethy1 citraconate was left with liquid ammonia, when a small quantity 
of an ethyl aminomethylsuccinate, C,H,,0,N, b. p. 225°/10 mm., and a 
trace of citraconamide were formed. Ethyl cinnamate and ethyl 
diphenylitaconate were unaffected by ammonia or carbamide. 

Ethyl phenylpropiolate was prepared most conveniently and in good 
yield by Perkin’s method, The ethyl aminocinnamate which this ester 
yielded when heated with ammonia or carbamide had b. p. 170°/10 mm.., 
was very sensitive towards acids, and gave benzoic acid and ethyl 
phenylpropiolate when treated with nitrous fumes. J.C. W. 


Carbethoxyaminoacetaldehyde. C. Harries and Fariepricu 
Diver (Ber., 1914, 47, 3344—3346).—Allylurethane is ozonised in 
glacial acetic acid solution. The ozonide is decomposed by heating on 
the water-bath and the solvent removed under diminished pressure. 

s 2 
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The distillate contains formaldehyde and formic acid ; the residue yields 
two fractions on distillation. The first of these, b. p. 79—80°/0'5 mm., 
is carbethoxyaminoacetaldehyde, CO,Et:NH:CH,*CHO, which forms a 
colourless oil resembling glycerol, shows strong reducing action, and 
has D?° 171484, n° 1-44221, n, 1°43970, n, 1°44866, mn, 1°45371. 
Attempts to prepare a crystalline oxime, semicarbazone or phenyl- 
hydrazone were unsuccessful, but p-nitrophenylhydrazine gave a 
yellowish-brown hAydrazone, C,,H,,0,N,, which did not melt below 
270°. 

The second fraction, b. p. 90—140°/0°5 mm., became partly crys- 
talline and appeared to consist of a polymerisation product of the 
above substance, which still retained aldehydic nature. 

Carbomethoxyaminoaldehyde could not be prepared in a similar 


manner, methylurethane being identified among the products of fission. 
H. W. 


The Action of Primary Amines on Substances which Yield 
1 :3-Diketones. L. Riicueimer (Ber., 1914, 47, 2759—2765).— 
Methy! £-benzyliminopropyl ketone, obtained by the condensation of 
benzylamine with acetylacetone (Riigheimer and Ritter, A., 1912, i, 
474), appears to consist, at least for the greater part, of the enolic form, 
CH,Ph-N:CMe-CH:CMe-OH. Analogous compounds derived from 
aliphatic amines have now been examined, and the results as to the 
enolic or ketonic condition of the substances do not altogether agree 
with those of the original investigators of these substances (Combes 
and Combes, A., 1893, i, 454), who regarded methyl] f-ethylimino- 
propyl ketone as of ketonic structure, whereas its alcoholic solution 
gives a colour reaction with ferric chloride, and the oily benzoyl 
derivative by its easy hydrolysis suggests an O-derivative ; the p-nttro- 
benzoyl derivative, tablets, m. p. 92°, was also prepared. 

For the primary alkylamine derivatives of 3-diketo-y-methyl- 
n-pentane (methylacetylacetone), to which feeble acidic properties were 
ascribed earlier, the author claims that only basic properties are 
present. 

The enolisation of compounds of this type is believed to be favoured 
by the basicity of the alkylimino-radicle, and evidence of this is pro- 
duced in the almost entire absence of ferric chloride coloration with 
the dihydrochloride of ff-ethylenedi-iminodipropyl methyl ketone, 
CH,Ac*CMe.N-CH,°CH,*N:CMe*CH,Ac, whereas the free base readily 
gives such a coloration. 

A suggestion is made that the formation of these condensation 
products depends on a primary addition of the base to the enolic form 
of the diketone, the resulting compound of the type 

NHR-CMe(OH)-CH,°CO-CH, 
undergoing subsequent elimination of the elements of water. 
D. F. T. 


A New Method for the Preparation of Secondary Amides. 
Kart Brunner (Ber., 1914, 47, 2671—2680).—It has been discovered 
that acetic anhydride will react with potassium cyanate producing 
diacetamide, this result recalling the production of diacetoethylamide 
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from ethylearbimide and acetic anhydride by Wurtz in 1854. With 
the potassium cyanate, however, the reaction occurs much more 
readily, needing no applicition of heat, and the acetic anhydride 
can conveniently be diluted with benzene or ether. Contrary to 
expectation, the new reaction is not strictly analogous to that 
examined by Wurtz, for the results indicate that instead of equimole- 
cular proportions being involved as in the change 
CN-OEt + Ac,O = CO, + NAc, Et, 

the relative quantity of the reagents is expressed by the equation 
KCNO + 2Ac,0 = C,H,O,N + CO, + AcOK, an equation similar to that 
with ethylcarbimide, representing an intermediate stage in the process. 
The nitrogen product in the equation is not triacetamide, although 
agreeing with this in composition ; the new substance, C,H,O,N, was 
with considerable difficulty isolated, and found to form a colourless 
liquid, b. p. 86—90°/11 mm., solidifying to rectangular leaflets, m. p. 
7—8°: it readily undergoes decomposition, and when heated under 
ordinary pressure fails to distil, actually yielding diacetamide and a 
carbonaceous residue. Diacetamide is also produced when the new 
substance is exposed to the atmosphere for a short time, atmospheric 
moisture being the probable agent, and it is therefore hardly surprising 
that in the absence of special precautions, diacetamide is the usual 
product of the interaction of potassium cyanate and acetic anhydride. 
It is probable that the new substance, for which the structure 
OAc*CMe:NAc is suggested, is identical with a substance of similar 
composition and volatility obtained by the action of acetic anhydride on 
sodium diacetamide (Hentschel, A., 1890, 1239). 

An endeavour to obtain diacetamide as a primary product of such a 
reaction by using cyanic acid in place of the potassium salt gave no 
trace of the desired substance. On the other hand, acetic anhydride 
can be replaced by homologous compounds, propionic, butyric and 
isobutyric anhydrides giving rise to secondary amides in good yield, 
but with benzoic anhydride the yield of dibenzamide was very poor, 
small quantities of tribenzamide and benzonitrile also being obtained. 
Potassium thiocyanate exhibits similar behaviour to the cyanate 
towards acetic anhydride, giving diacetamide. 

Semicarbazide hydrochloride is found to act as a convenient reagent 
for distinguishing secondary amides from primary. With the latter 
class of compound no appreciable change is obtained in aqueous 
solution with this substance to which a little potassium acetate has 
been added, whereas diacetamide under these conditions gives a deposit 
of hydrazoformamide. D. F. T. 


Action of Sulphides on Nitroprussides, and the Nature of 
the Coloured Substances Produced. José Gira Pereira (Anal, 
Fis. Quim., 1915, 13, 27—46, 69—82) —Solutions of sodium nitro- 
prusside and sodium sulphide in metanol yield a violet precipitate, 
which is very hygroscopic and readily oxidised by air. With 
potassium sulphide an analogous derivative is produced, the reaction 
corresponding with the equation 

(CN), Fe(NO)Na,,2H,O + 2K,S = (CN), FeNa,K,S,,2H,0 + NO. 
A. J. W. 
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Removal of Oxygen from Triethylphosphine Oxide. J. N. 
Cottie and F. Reynotps (T., 1915, 107, 367—369).—7'riethyl- 
phosphine oxide, prepared by boiling triethylphosphine with concen- 
trated nitric acid, is extremely stable, and cannot be made to part with 
its oxygen by treatment with sodium, zinc, or magnesium even at high 
temperatures. It reacts, however, with phosphorus pentachloride to 
give triethylphosphine dichloride, PEt,Cl,, a crystalline substance 
which is reduced in alcoholic solution by sodium amalgam to tri- 
ethylphosphine. With water it was reconverted into the oxide. 
When distilled, much decomposition occurred and ethyl chloride and 
other inflammable gases were evolved, whilst the distillate contained 
triethylphosphine hydrochloride and monochlorodiethylphosphine, the 
latter formed according to the equation PEt,Ci, = PEt,Ci+ EtCl. It 
was detected by conversion into diethylphosphinic acid, PEt,O,H, 
by treatment with water and nitric acid, and this was isolated as 
its silver salt by boiling with water and silver oxide, filtering, and 
evaporating the filtrate to crystallisation. G. F. M. 


Researches on Silicon Compounds. VIII. Preparation and 
Constitution of Silico-oxalic Acids, and the Action of Methyl 
and Ethyl Alcohols on Trisilicon Octachloride. Grorrrey 
Martin (T., 1915, 107, 319—3528).—The methods hitherto des- 
cribed for the preparation of silico-oxalic acid do not yield the com- 
pound in a state of purity. It has now been found that almost pure 
silico-oxalic acid can be obtained in nearly quantitative yield by the 
action of cold water on hexaethoxysilicoethane. If hot water is used, 
the product is less pure. Pure silico-oxalic acid is a white, amorphous 
powder ; it is decomposed by alkali hydroxide with evolution of 
hydrogen, and undergoes explosive decomposition when submitted to 
pressure, friction, or sudden heating. 

In view of the success obtained by this method of preparing 
silico-oxalic acid, experiments were made to obtain mesosilico-oxalic 
acid, HO,Si*Si(OH),*SiO,H, by preparing octaethoxysilicopropine, 
Si,(OEt),, and decomposing it with water. It was found, however, 
that when trisilicon octachloride is treated with alcohol, octaethoxy- 
silicopropane is not obtained, but decomposition takes place with 
formation of tetraethoxysilicomethane and other products. A similar 
attempt was made to prepare octamethoxysilicopropane, Si,(OMe),, by 
the action of methyl alcohol on trisilicon octachloride, but without 
success, 

Experiments are described which indicate that mesosilico-oxalic acid 
is less stable than silico-oxalic acid, 

The constitution of silico-oxalic acid is discussed, and it is shown 
that it may be represented by the formula HO*SiO°SiO-OH unless 
perchance it is a cyclic compound. E. G. 


Action of Salts of the Heavy Metals on Organo-magnesium 
Compounds. N. V. Konpyrev and D. A. Fomin (J. Russ. Phys. 
Chem. Soc., 1915, 4'7, 190—198).— With organo-magnesium compounds, 
various salts of the heavy metals react with extreme energy, thermal 
effects, change of colour and complete resolution of the organo- 


ORGANIC CHEMISTRY. i. 227 


magnesium compound taking place. Further, when such a salt is 
added to an ethereal solution of an organo-magnesium compound, or 
when an ethereal solution of an alkyl haloid is added to a mixture of 
the salt with magnesium, the resulting products comprise hydrocarbons 
formed by the decomposition of the organo-magnesium derivative and 
magnesium haloid, the salt being at the same time reduced, in some 
instances to metal. The decomposition of the organo-magnesium 
compound leads to the formation of the saturated and unsaturated 
hydrocarbons corresponding with the alkyl group present ; thus, 
magnesium ethyl haloid gives ethane and ethylene and magnesium 
propyl haloid, propane and propylene. When a magnesium aryl 
haloid is used, two aryl radicles unite, magnesium phenyl haloid 
yielding diphenyl, and magnesium tolyl haloid, ditolyl. ‘The quanti- 
tative character of these decompositions, their occurrence at low 
temperatures and the simplicity of the necessary manipulation render 
this method of obtaining hydrocarbons especially suitable in cases 
where the ordinary method of removing hydrogen haloid is impracticable. 
The salts employed in the investigations were cuprous chloride, 
bromide, iodide, cyanide and thiocyanate, cupric bromide, ferrous, 
ferric, cobalt and nickel chlorides, and ferric, chromic and molybdenum 
thiocyanates. 

Together with unsaturated hydrocarbon, the action of chloral or of 
benzophenone on magnesium ethyl bromide yields also ethane 
(compare locitsch, A., 1914, i, 375). y ee 


Action of Anhydrous Aluminium Chloride and Trioxy- 
methylene on cycloHexane. A. M. Nastsukov and N. V. Gurin 
(J. Russ. Phys. Chem. Soc., 1915, 47, 46—52).—Experiments with 
cyclohexane show that, when heated with anhydrous aluminium chloride 
and trioxymethylene, naphthenes yield condensation products possessing 
the characters of saturated and unsaturated hydrocarbons, just as is 
the case with olefines (compare Aschan, A., 1902, i, 749 ; Engler, with 
Loutala, A., 1910, i, 2,160, and, with Halmai, A., 1910, i, 160) and ter- 
penes (compare Steinkopf and Freund, A., 1914, i, 304). This reaction, 
which occurs also with heptane and octane, but not with pentane or 
hexane, is a complex one, dehydrogenation being accompanied by con- 
densation; as a result of the latter process soluble formolites are 
formed (compare Nastjukov and Maljarov, A., 1911, i, 249). 

ae Ue Be 


Polymerisation and Depolymerisation in Solutions. Hans 
Sroppe (Ber., 1914, 47, 2701—2703).—The fact that the spontaneous 
change from styrene to metastyrene appears never to be complete 
leads to the view that the final state is one of equilibrium, and the 
author has examined solutions of styrene and of metastyrene in 
benzene. 

[With Frirz Reuss and Atrrep Lippo.p.|}—Benzene solutions of 
styrene and metastyrene undergo no charge in the dark, but on 
exposure to sunlight the refractive index of the styrene solution 
gradually rises, whilst that of the metastyrene solution gradually falls, 
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thus indicating the tendency to attain the same equilibrium mixture. 
The presence of metastyrene and styrene respectively in the two 
solutions could be readily detected after the illumination. 

[With Fritz Dinnaavurt.]—The formation of distilbene from 
stilbene in benzene solution (Ciamician and Silber, A., 1903, i, 171) 
can be detected by change in the refractive index already after three 
days’ illumination. No indication could be obtained, however, of the 
reverse change in a solution of distilbene in benzene, nor, indeed, could 
any alteration be observed even with stilbene solutions in alcohol, 
ether, chloroform, trichloroethylene or pyridine. D. F. T. 


Rearrangements with Arylamides of m-Nitrobenzenesul- 
phonic Acid. Orro N. Wirtr and H. Trurrwin (Zer., 1914, 47, 
2786—2795).—The rearrangement produced in _ p-toluenesulphon- 
ethyl-p-toluidide with formation of o-ethylamino-mp-ditolylsulphone 
according to the scheme 


NHEt 


(Witt and Uerményi, A., 1913, i, 350) under the influence of 
sulphuric acid also occurs with the methyl derivative of the conden- 
sation product of m-nitrobenzenesulphony! chloride and p-toluidine. 
m-Nitrobenzenesulpho-p-toluidide, NO,*C,;H,*SO,-NH°C,H,Me, rhom- 
bohedral crystals, m. p. 130°5° (corr.), is converted by methyl sulphate 
and sodium hydroxide solution into m-nitrobenzenesulphomethyl- 
p-toluidide, NO,*C,H,*SO,"N Me-C,H,Me, m. p. 104°, which when 
heated at 100° for a short time with concentrated sulphuric acid 
undergoes intramolecular rearrangement into m-nitrophenyl-o-methyl- 
Me 


amino-m-tolylsul phone, NO,-C,H,S0,€ b: , deep yellow crystals, 


NHMe 
m. p. 148°5°; this rearrangement affects approximately 83% of the 
compound, only 17% undergoing hydrolysis. The acetyl derivative of 
this methylaminosulphone could not be obtained crystalline. 

Reduction of m-nitrophenyl-o-methylamino-m-tolylsulphone by 
stannous chloride in hydrochloric acid solution yielded m-aminophenyl- 
o-methylamino-m-tolylsulphone, NH,*C,H,*SU,"C,xH,Me-NHMe, m. p. 
150° (acetyl derivative, NHAc*C,H,*SO,°C,H,Me-NHMe, prisms, 
m. p. 170°), which when diazotised and coupled with sodium 
f8-naphthol-3 : 6-disulphonate (2-salt) gave an orange-red azo-dye. 

On the other hand, reduction by alkaline agents such as sodium 
methoxide produces m-azoxyphenyl-o-methylamino-m-toly/sulphone, 
ON,(C,H,°SO,°C,H,Me-NHMe),, m. p. 330°, soluble in sulphuric 
acid to a blue colour. Sodium methoxide also reduces the original 
m-nitrobenzenesulpho-p-toluidide to an azoxy-derivative. Further 
reduction of the former azoxy-compound did not give rise to the 
amino-compound obtained by acid reduction ; the action of stannous 
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chloride in acetic acid solution effected gradual reduction with con- 
current benzidine rearrangement 


Ie Me with formation of o-dimethylamino- 
——, Pa me di-m-tolylbenzidine-2 : 2'-disulphone 
\ - US Pd (annexed formula), m. p. 213°, 

NHMe gv So, NHMe which gives a violet dye with 
rai A a R-salt. By boiling the tetrazo- 
NH, / ae * solution obtainable from the benzi- 


KS fv / as compound with alcohol and 
copper sulphate, the diazo-groups 

can be eliminated with formation of di-o-methylamino-m-ditolyl-2 : 2'-di- 

phenyldisulphone, C,.H,(SO,°C,H,Me-NHMe),, m. p. 154°. 

In an endeavour to synthesise the last-named substance by an 
independent method, potassium m-nitrobenzenesulphonate was con- 
verted through azobenzene-m-disulphonic acid into benzidine-m-di- 
sulphonic acid. The tetrazo-derivative of the last compound by 
treatment with alcohol and copper powder was converted into 
diphenyldisulphonic acid, the dichloride of which was found to melt at 
142°; condensation of this with p-toluidine yielded diphenyldisulpho- 
p-toluidide, an amorphous solid, m, p. 87°, which gives a potassium salt. 
Methylation of the toluidide by methyl sulphate produced dipheny/l- 
disulphomethyl-p-toluidide, m. p. 145°5°, which under the action of 
sulphuric acid underwent the desired rearrangement, but simultaneously 
underwent scission of methyl-p-toluidinesulphonic acid, the isolated 
product being o-methylamino-m-tolyldiphenyleulphone, 

C,H,°C,H,-SO,°C,H,Me*-NHMe, 
colourless crystals, m. p, 215°5°. D. F. T. 


Stereoisomerism of s-Diphenyldiethylethane [+yé-Diphenyl- 
hexane]. A. I. Lseprn and V. N. Reicn (J. Russ. Phys. Chem. Soc., 
1915, 47, 149—160. Compare A., 1912, i, 958).—Conversion of 
phenylethylcarbinol into the corresponding bromide and treatment 
of the latter, in benzene solution, with sodium yields, together with 
a-phenylpropylene, a polymeride of it, and propylbenzene, two isomeric 
yb-diphenylhexanes, CHPhEt‘CHPhEt: (1) a viscous, fluorescent 
liquid, b. p. 297—298°/767 mm., D{ 0:9742, Di? 0-9591, nP 1:54622, 
which has a pleasant odour, exhibits normal cryoscopic behaviour in 
benzene and solidifies to a glassy mass when cooled in ether and solid 
carbon dioxide ; (2) a crystalline solid, m. p. 90°, b. p. 304—305° 
/767 mm., which has the normal molecular weight in freezing 
benzene. Both of these isomerides are quite stable at their boiling 
points and, when oxidised with chromium trioxide, potassium hydrogen 
sulphate and acetic acid (compare Willstiitter, Mayer aud Hiini, A., 
1911, i, 144), both yield phenyl ethyl ketone. Each undergoes partial 
isomerixation into the other when heated in a sealed tube witk a small 
proportion of iodine at 250—265°. The liquid form is probably a 
mixture of the d- and /-antipodes, and the solid, the internally 
compensated compound, 2. Me Ee 


The Heptacyclenes. Diacenaphthyl (Dinaphthylenebutane), 


a New Hydrocarbon. K. Dziewénski and C. Pascnaxski (Ber, 
1914, 47, 2680—2686).—In an endeavour to pursue further the 
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examination of the cis-trans isomerism of the two heptacyclenes (A., 
1913, i, 847) obtained from acenaphthylene by the action of sunlight, 
the authors have submitted these two hydrocarbons to bromination, 
nitration and reduction. 

Each of the heptacyclenes on treatment with a bimolecular proportion 
of bromine in chloroform solution yields two dibromides of the formula 
C,,H,,Br,, all of which comyounds undergo quantitative oxidation by 
chromic acid with production of a-bromonaphthalic anhydride, thus 
indicating the relative formule I and II for the two dibromides of 
each hydrocarbon : 


Br S-CH-CH-C Br : 
Pat ge SS ae 
pol a — ore 

(I.) 

The two aa-dibromides derived from a-heptacyclene form silky 
needles, m. p. 303—304°, and microscopic needles, m. p. 274—275°, 
respectively; the latter compound gives an orange-yellow picrate, 
needles, m. p. 218°. The aa-dibromides from f-heptacyclene form 
cvlourless prisms, m. p. 267°, and tablets, m. p. 212°, respectively, the 
latter giving a picrate, red prisms, m. p. 180°. 

a-Heptacyclene is remarkably resistant to nitration and is hardly 
affected, but the B-isomeride yields two isomeric dinitro-B-hepiacyclenes, 
needles, m. p. 306°, and cubes, m. p. 282°, respectively. 


Both heptacyclenes were reducible by hydriodic acid and red 


pms, a phosphorus under increased pressure at 

»-CH-~--C H- ? 185—190° and 220—230° for the B- and 

: ™* a-isomerides respectively, the product being 

> diacenaphthyl or dinaphthylenebutane 

(formula III), the formation of which 

provides confirmatory evidence of the 

geometrical isomerism of the parent hydrocarbons. The new hydro- 

carbon forms hexagonal tablets, m. p. 120°; picrate, yellow needles, 
m. p. 222°. D, FT. 


Bromination of Aniline. Hartwie Franzen and ALFRED HENGLEIN 
(J. pr. Chem., 1915, [ii], 91, 245—257).—The authors have applied 
the method used in the preparation of 1 ; 6-dibromo-2-naphthylamine 
(A., 1914, i, 162) to the benzene series. It was shown by Hantzsch 
(A., 1891, 50) that benzylideneaniline dibromide is decomposed 
into p-bromoaniline and benzaldehyde under the influence of many 
substances, an alcoholic solution of sodium ethoxide and pyridine 
giving good results in this respect. When this dibromide is heated 
with a little absolute alcohol and subsequently cooled, a considerable 
amount of benzylidene-p-bromoaniline hydrobromide, 

C,H, BreN:CHPh, HBr, 
and not unaltered benzylideneaniline dibromide, as Hantzsch supposed, 
separates. Contrary to the opinion of Hantzsch and Schwab (A., 
1901, i, 378), the authors consider that in benzylideneaniline hydro- 
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bromide the hydrogen bromide is not combined as in salts, but that its 
formation from benzylideneaniline dibromide may be represented thus: 
CoHs"N-CHPh _ 0,H,Br-NH-CHPhBr, 
Br Br ; 

the reaction being similar to NPhClAc —> C,H,Cl-NHAc. The 
action of pyridine on benzylideneaniline dibromide gives benzylidene- 
p-bromoaniline in good yield; this change is analogous to that just 
considered, the benzylidene-p-bromoaniline hydrobromide formed being 
unstable under the conditions employed and decomposing into hydrogen 
bromide and benzylidene-p-bromoaniline. Here, also, when p-bromo- 
aniline is to be prepared, the isolation of the intermediate products 
is unnecessary, but the product is mixed with 2 : 4-dibromoaniline. 

By converting benzylidene-p-bromoaniline into its dibromide and 
boiling this with alcohol, benzylidene-2 : 4-dibromoaniline hydrobromide 
is obtained. The action of pyridine on the dibromide does not result 
in the separation of benzylidene-2:4dibromoaniline, which is 
extremely difficult to crystallise, but treatment of the products of the 
reaction with hot dilute sulphuric acid gives 2: 4-dibromoaniline 
mixed with a considerable proportion of 2: 4:6-tribromoaniline ; the 
former goes into solution as sulphate, whilst the latter remains 
undissolved. The preparation of 2:4-dibromoaniline does not 
necessitate the isolation of pure p-bromoaniline. 

From 2: 4-dibromoaniline, the benzylidene-compound may be pre- 
pared and from this, its dibromide. In this case, however, benzylidene- 
2:4:6-tribromoaniline hydrobromide does not result, since it is 
immediately decomposed with formation of 2: 4 :6-tribromoaniline ; 
similar behaviour is shown when the dibromide is treated with 
pyridine. 

Benzylidene-p-bromoaniline hydrobromide, C,H,BreNH-CHPaBr, 
forms a pale yellow, crystalline powder, beginning to darken at 160°, 
m. p. 215° (decomp.). Denzylidene-p-bromoaniline dibromide, 

C,H, Br-NBr-CH PhBr, 
forms a dark yellow, apparently amorphous powder, m. p. 182° 
(blackens). Benzylidene-2 : 4-dibromoaniline hydrobromide, 
C,H, Br,-NH-CHPhBr, 
forms a yellow, crystalline powder. Benzylidene-2 : 4-dibromoaniline, 
C,H, Br,"N:CHPh, 
forms pale yellow needles, m. p. 67°, and its dibromide, 
C,H, Br,"N BreCHPhBr, 
slender, orange-yellow needles, m. p. 115—120° (decomp.), T. H. P 


Dimethyloxanilide. R. Srotté and M. Luraer (J. pr. Chem, 
1914, [ii]. 90, 275—276).—Dimethyloxanilide was obtained in quanti- 
tative yield by the action of 4 mols. methylaniline on oxalyl chloride 
(1 mol.). It crystallised in slender needles, m. p. 110°. The statements 
of Bischoff and Fréhlich (A., 1907, i, 28) and Norton and Livermore 
(A., 1887, 1083) with regard to this substance should therefore be 
corrected in the literature. G. F. M. 


Preparation of Phenol from Chlorobsnzene. Kurt H. Meyer 
and Frrepricu Beretus (Ber., 1914, 47, 3155—3160).—Dussa't and 
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Bardy in 1872 briefly stated that chlorobenzene is smoothly converted 
into phenol by the action of sodium hydroxide solution at 300°. This 
statement, which was not credited at the time, has now been confirmed 
and the action of water and alkalis on aromatic haloids submitted to a 
general examinat‘on. 

When chlorobenzene is heated for some hours with water at 300°, 
a trace of phenol is formed, but when the vapour mixed with steam is 
passed through tubes, with or without catalysts, at 600—700°, most of 
the chlorobenzene suffers decomposition into tarry products. 

The best results are obtained with 15 to 20% sodium hydroxide in 
high pressure autoclaves. It seems that the sodium phenoxide which 
is first formed quickly reacts with more chlorobenzene to form phenyl 
ether, which is only hydrolysed by long contact with a considerable 
excess of the alkali. ‘Thus, with 4 molecular proportions of sodium 
hydroxide, and twenty hours’ heating at 300°, a 96% yield of phenol is 
obtained, in a pure white condition. With less alkali, a certain 
amount of ether is formed. Concentrated alkali has no action in 
stationary autoclaves, but produces hydrogen and naphthalene in rotated 
autoclaves. Other bases have hardly any action. 

Bromobenzene, chlorotoluene, and a-chloronaphthalene were also 
converted into the corresponding pheno!s by this means. J.C. W. 


Conversion of Aromatic Sulphonic Acids into Phenols. 
Francis Wittson and Kurt H. Meyer. (Ber., 1914, 4'7, 3160—3163). 
—The behaviour of sulphonic acids towards aqueous alkalis at high 
temperatures and: under pressure has been examined. 

Benzenesulphonic acid is slowly attacked by 10% sodium hydroxide 
at, 320°, but the naphthalenesulphonic acids readily give good yields 
of the very pure naphthols. Benzenedisulphonic acid, instead of 
yielding resorcinol, can only be hydrolysed to m-phenolsulphonic acid. 
o- and-p-Phenolsulphonic acids give free phenol and only minute traces 
of the dihydroxybenzenes. It seems, therefore, that the scission into 
the phenol and the sulphite is accompanied by the competing reaction, 
the scission into the hydrocarbon and the sulphate. 

A halogen atom is more readily removed than the sulphonic acid 
group, for p-chlorobenzenesulphonic acid yields p-phenolsulphonic 


acid. Calcium hydroxide or sodium carbonate solutions have little 
effect. J.C. W. 


Orthoformic Esters as Alkylating Agents. R. von WALTHER 
(J. pr. Chem., 1914, [ii], 91, 258—260).—s-Trimitrophenetoie may be 
obtained in theoretical yield by heating a mixture of picric acid and ethy| 
orthoformate in equal proportions in an oil-bath slowly to 170°, and 
when 2: 4-dinitrophenol and ethyl orthoformate are heated together 


directly over the flame, 2 : 4-dinitrophenetole is formed in 50% yield. 
re ae 


Catechol Compounds of Aluminium and of Magnesium, and 
a Pyrogallol-Iron Compound. R. F. Weintanp and WILHELM 
Denzex (Ber., 1914, 47, 2753—2759. Compare A., 1914, i, 953; Ber., 
1914, 47, 2244; also Weinland and Binder, A., 1912, i, 184, 445).— 
A solution of aluminium acetate, catechol, and potassium acetate in 
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the molecular proportions 1: 3:9, on evaporation will yield elongated 
lamine of a double compound, the formula of which is most satis- 
factorily represented as 
{ Al(C,H,0,),]K,H.[ Al(C,H,0,),|K,C,H,(OH),,2HAc,9H,0. 
Magnesium can give rise to similar complex compounds, and a solution 
of magnesium chloride and catechol in the molecular proportions 
1:2°2, after the addition of 5—10 equivalents of ammonia in 
aqueous solution, will deposit microscopic tablets of a compound, 
[Mg(C,H,O,),|H,,15NH,, which dissolves in cold water to a clear 
alkaline solution. If less alkali than that above specified is used, 
for example, 1—3 molecular proportions of ammonia or even of an 
alkali hydroxide, a colourless powdery deposit is obtained of a 
magnesium compound of catechol of the composition 
(C,H,0,H),.Mg,2}H,0. 

From a solution of ferric acetate, pyrogallol and ammonia in water 
in the molecular proportions 1:3:24, a brownish-black, crystalline 
deposit is obtainable, which under the microscope appears as reddish- 
violet, rhombic leaflets, the composition of the compound being 
[Fe,(C,H,O,),]H,.(NH,),,6H,O. The existence of a violet and also 
of a blue compound of similar constituents is also reported, but their 
composition is uncertain, D. F. T. 


A Reaction of Homopiperony! and Homoveratryl Alcohols. 
(Mrs.) Gertrupe Maup Rosiyson (T., 1915, 107, 267—276. Com- 
pare P., 1914, 30, 252).—It has been shown in the preliminary paper 
(loc. cit.) that when 2:3:6:7-tetramethoxy-9 : 10-dihydroanthracene 
is heated with litharge, 2: 3:6: 7-tetramethoxyantbracene is produced, 
It was thought that this substance might perhaps be obtainable by an 
internal condensation of hydroveratroin or by the condensation of 
veratrole with glyoxal. It has been found that hydroveratroin can be 
condensed by means of tin chloride, but that the product is tetra- 
methoxydeoxybenzoin. When a mixture of veratrole, glyoxal sodium 
hydrogen sulphite, and sulphuric acid is warmed for ten minutes on 
the water-bath and subsequently treated with water, s-tetraveratryl- 
ethane, CH[C,H,(OMe),],*CH[C,H,(OMe),],, m. p. 148°, is produced 
which forms colourless needles ; it yields with sulphuric acid a plum- 
coloured solution which, on addition of water, becomes first green and 
then pink. 

When 3:4:3' :4’-tetramethoxybenzophenone, prepared by a modi- 
fication of Kostanecki and Tambor’s method (A., 1907, i, 75), is 
reduced with sodium and alcohol, it yields 3:4: 3’: 4'-tetramethoxy- 
diphenylmethane, C,H,(OMe),"CH,°C,H,(OMe),, b. p. 257°/24 mm., 
m. p. 70°, which crystallises in colourless, glistening leaflets, and when 
treated with sulphuric acid and formaldehyde is converted into 
2:3:6:7-tetramethoxy-9 :10-dihydroanthracene, identical with that 
obtained from homoveratry] alcohol (loc. cit.). 

Attempts were made to prepare a crystalline nitro-derivative from 
ditso-afrole, but without success. E. G. 


Oxidation of Tetrahydroxydiphenyl to Tartronic Acid. A 
Correction. O. von Friepricus (Ber, 1914, 47, 3369).—The 
substance previously described as tartronic acid (ibid., 2983) is now 
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found to be anhydrous oxalic acid, the m. p. and percentage composition 


of which are practically identical with those of hydrated tartronic 
acid. H. W. 


Aryl Chlorothiols. III. 3-Nitro-4-chlorothioltoluene. Tn. 
ZinckeE and H. Rose (Annalen, 1914, 406, 103—126. Compare 
A., 1912, i, 762).—3 :3’-Dinitrodi-p-tolyl disulphide, 

8,(C,H,Me-NO,),, 

yellow needles, m. p. 176°, is prepared from 4-chloro-3-nitrotoluene by 
Woblfart’s method (A., 1903, i, 203). A by-product of the reaction 
is 3-nitro-3'-aminodi-p-tolyl disulphide, C,,H,,O,N,S,, golden-yellow 
needles, m. p. 161°, which forms an acetyl derivative, pale yellow needles, 
m. p. 167°, and is reduced by sodium sulphide in warm alcoholic 
alkaline solution, yielding 3-nitro- and 3-amino-p-toly] mercaptans, 
which are identified in the form of their methyl derivatives (following 
abstract). 

By treatment with chlorine or bromine the dinitroditolyl disulphide, 
when suspended in glacial acetic acid, yields the sulphony! chloride, 
m. p. 98—99°, or sulphonyl bromide, m. p. 115° (following abstract), 
but when suspended in carbon tetrachloride the product is 3-nitro- 
4-chlorothiolioluene, NO,*C,H,Me’SCl, yellow needles, mw. p. 90°, or 
3-nitro-4-bromothioltoluene, orange-yellow needles, m. p. 95°. The 
halogen atom in these two substances is very reactive, the substances 
closely resembling 2-nitro-l-chlorothiolbenzene (loc. cit.) in their 
behaviour. 3-Nitro-4-chlorothioltoluene is converted into the dinitrodi- 
p-tolyl disulphide and m-toluidine-4-sulphonic acid by boiling aqueous 
methyl alcohol, and into 3-nitro-p-tolyl thiocyanate, NO,"C,H,Me*SCN, 
yellow needles, m. p. 125°, by the action of potassium cyanide in a 
boiling mixture of chloroform and glacial acetic acid. It is converted 
into 3-nitro-4-methoxythioltoluene, NO,°C,;H,Me*S:OMe, dark yellow 
crystals, m. p. 71°, by sodium methoxide suspended in ether, and reacts 
slowly with water to form the owide, (NO,°C,H,Me’S),O, pale yellow 
crystalline powder, m. p. 194° with previous blackening. The latter 
in the presence of alcohol reacts with alkali hydroxides and with 
ammonia to form deep blue solutions of the unstable salts of the 
unknown bydroxythiol, NO,*C,H,Me*S:OH, which decompose by 
keeping, yielding the dinitrodi-p-toly! disulphide and 3-nitro-p-toluene- 
sulphinic acid (see below). 

3 : 3'-Dinitrodi-p-tolyldisulphowide, S,0,(C,H,Me*NO,),, pale yellow 
needles, m. p. 158°, is obtained together with the disulphide and the 
preceding sulphinic acid by the action of the calculated amount of 
2N-sodium hydroxide on 3-nitro-4 chlorothioltoluene at 70—80° ; it is 
also formed, in smaller amount but much more conveniently, by a 
curious reaction, viz., the action of chlorine on 3-nitro-p-tolyl methy! 
sulphide in commercial chloroform (following abstract). 3-Nitro-p- 
toluenesulphinic acid, NO,*C,H,Me’SO,H, almost colourless leaflets, 
has m. p. 116°. 

3-Nitro-4-aminothioltoluene, NO,*C,H,Me’S:NH,, orange-yellow 
needles, m. p. 147°, obtained by the action of ammonia on the 
chlorothiol in dry ether, reacts with acetic anhydride, benzaldehyde, 
and acetone respectively to form the acetyl derivative, yellow prisms, 
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m, p. 188° (decomp.), the benzylidene derivative, yellow needles, m. p. 
146°, and the compound, NO,*C,H,Me’S:N:CMe,, yellow needles, 
m. p. 116°. It does not form salts, is reconverted into the chlorothiol 
by concentrated hydrochloric acid, and reacts with dilute acids or with 
hot glacial acetic acid to form the imine, NH(S-C,H,Me-NO,),, yellow 
needles, m. p. 241° (decomp.). 

In a similar manner the chlorothiol is converted by methylamine 
and by dimethylamine into 3-nitro-4-methylaminothioltoluene, 

NO,°C,H,Me’S:NHMe, 
dark yellow needles, m. p. 46° (methylimine, C,,H,,0,N,S,, m. p. 226° 
[decomp.]), and 3-nitro-4-dimethylaminothioltoluene, yellow needles, 
m. p. 76°, respectively. 

The chlorothiol also reacts with certain aromatic primary and 
secondary amines to form substances of the type NO,-C,H,Me:S:X ; 
the anilide, orange-yellow crystals, m. p. 91°, o-tolwidide, brownish-red 
plates or leaflets, m. p. 140°; p-toluidide, yellowish-brown prisms, 
m. p. 81°, msthylanilide, yellow crystals, m. p. 78°, a-naphthalide, 
orange-yellow needles, m. p. 143°, and B-naphthalide, small, orange- 
yellow needles, m. p. 177°, are described, all of which are decomposed 
into the original amine and the chlorothiol by concentrated hydro- 
chlorie acid. The chlorothiol also reacts with a- and with B-naphthy]- 
amines in boiling glacial acetic acid to form 2 : 4-bis-3'-nitro-p-tolylthiol- 
a-naphthylamine, NH,*C,,H,(8S*C,H,MeNO,),, and 3-nitro-4(a-3'-nitro- 
p-toly/thiol-B-naphthylaminothiol)toluene, 

NO,°C,H,Me’S:C,,H,*NH°S°C,H,Me'NO,, 
yellowish-brown crusts, m. p. 184°, respectively. The former has 
been obtained in two modifications, golden leaflets, m. p. 137°, and 
olive-green needles, m. p. 174°, which are interconvertible, and forms 
an acetyl derivative, C,,H,,O,N,S,, pale yellow needles, m. p. 210°, 
whilst the latter, by heating with glacial acetic and concentrated 
hydrochloric acids, is converted into 3-nitro-p-tolyl a-2-aminonaphthyl 
sulphide, NO,*C,H,Me-S:C,,H,*NH,, orange-red needles or plates, 
m. p. 150° (hydrochloride, pale yellow needles; acetyl derivative, 
yellow plates, m. p. 136°). 

3-Nitro-4-chlorothioltoluene reacts with dimethylaniline in boiling 
benzene to form p-dimethylaminophenyl 3-nitro-p-tolyl sulphides, 

NMe,°C,H,'S:C,H,Me-NO,, 
red needles or prisms, m. p. 176°, which forms a yellow hydrochloride. 
3-Nitro-4-chlorothioltoluene reacts with phenols in chloroform or 
hot toluene to form sulphides, the sulphur atom becoming attached to 
the phenolic nucleus ; p-hydroxyphenyl 3-nitro-p-tolyl sulphide, 
OH-C,H,'S:C,H,Me-NO,, 
dark yellow plates, m. p. 128° (acetyl derivative, sulphur-yellow 
crystals, m. p. 90°), 3-nitro-p-tolyl a-4-hydroxynaphthyl sulphide, 
brown crusts, m. p. 205° (acetyl derivative, citron-yellow needles, 
m. p. 149°), and 3-nttro-p-tolyl a-2-hydroxynaphthyl sulphide, citron- 
yellow needles, m. p. 129° (acetyl derivative, pale yellow crystals, 
m. p, 124°), have been prepared. 
_ The chlorothiol reacts with boiling acetone and with acetophenone 
in boiling chloroform to form the sulphides, 
NO,°C,H,Me’S:CH,"COMe, 
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intensely yellow leaflets, m. p. 117°, and NO,*C,H,Me-S-CH, — 
yellow needles, m. p. 128°, respectively. “0.8 


3-Nitro-p-tolyl Mercaptan. Tu. Zincke and H. Rise (Annalen, 
1914, 406, 127—137).—3-Nitro-p-tolyl mercaptan is oxidised too 
easily to be isolated ; its methyl, ethyl, and benzyl ethers have been 
prepared and examined. 

3-Nitro-p-tolyl methyl sulphide, NO,"C,H,Me’SMe, yellow crystals, 
m. p. 77°, is obtained by heating 3 : 3’-dinitrodi-p-tolyl disulphide with 
aqueous alcoholic alkaline sodium sulphide and treating the cooled, 
diluted solution with methyl sulphate. Its behaviour with chlorine 
is very different under different experimental conditions. By chlorin- 
ation in commercial chloroform it yields 3-nitro-4-chlorothioltoluene 
and a small amount of 3: 3’-dinitrodi-p-tolyldisulphoxide (preceding 
abstract). By chlorination in chloroform saturated with water or 
containing alcohol, it yields 3-nitro-p-toluenesulphonyl chloride and 
6-chloro-3-nitro-p-tolylmethylsulphoxide, NO,*C,H,MeCl*SOMe, pale 
yellow needles, m. p. 145°. By chlorination in glacial acetic acid 
containing a little water, it yields 3-nitro-p-toluenesulphonyl chloride. 
By chlorination in dry carbon tetrachloride, it yields an additive 
compound, NO,*C,H,Me-SMeCl,, unstable, yellow crystals, which is 
decomposed by water, forming 3-nitro-p-tolylmethylsulphowide, 

NO,°C,H,Me:SOMe, 
yellow needles, m. p. 105°. The last-named compound, which is also 
obtained by the oxidation of 3-nitro-p-tolyl methyl sulphide and by 
treating the following perbromide with water, is converted into the 
preceding chloronitro-p-tolylmethylsul phoxide by chlorination in carbon 
tetrachloride and into the perbromide, NO,*C;H,Me*SMeBr,, orange- 
red needles, by the action of hydrogen bromide in glacial acetic acid, 
The perbromide is also formed by the action of bromine on 3-nitro-p- 
tolyl methyl sulphide in carbon tetrachloride. 

3-Nitro-p-tolyl ethyl sulphide, C,H,,O,NS, yellow needles, m. p. 52°, is 
prepared and, in general, behaves in the same manner as the methyl 
ether ; 3-nitro-p-tolylethylsulphoxide, NO,*C;H,Me*SOEt, pale yellow 
prisms, has m. p. 72°. 

3-Nitro-p- ihicinaiidenat chloride, colourless crystals, m.  p. 
98—99°, yields a sulphonylamide, colourless leaflets, m. p. 170°, and 
sulphonylanilide, colourless needles, m. p. 129°. 

By the reduction of 3-nitro-p-tolyl methyl sulphide in alcoholic 
solution by tin and hydrochloric acid, 3-amino-p-tolyl methyl sulphide, 
C,H,,NS, b. p. 130°/20 mm., is obtained. It forms a hydrochloride, 
colourless needles, and acetyl derivative, colourless needles, m. p. 114°, 
and is oxidised by perhydrol in cold glacial acetie acid to the azoxy- 
derivative of the corresponding sulphone, (CH,*SO,°C;H,Me),N,0O, 
brownish-yellow needles, m. p. 254°. 

By treating its diazotised solution with potassium iodide at 40—50° 
in the usual manner, the amino-sulphide yields 3-iodo-p tolyl methyl 
sulphide, C,H,IS, b. p. 153—154°/17 mm., which forms a perbr omide, 
orange-red “needler, and is converted into an iodonitrotolylmethyl- 
sulphoxide by concentrated nitric acid. C.8 
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8-Naphthol Sulphide and iso-8-Naphthol Sulphide. I. 
O. Hinspere (J. pr. Chem., 1914, [ii], 90, 345—353).—In addition to 
the arguments advanced by Henriques (A., 1895, i, 103) and Nolan 
and Smiles (T., 1913, 103, 346) in favour of the structural identity of 
B-naphthol sulphide and iso-8-naphthol sulphide, it is now ascertained 
that the ¢so-sulphide on treatment with quinoline and acetic anhydride 
yields a diacetyl derivative, a method which in cases hitherto observed 
has led only to the formation of O-acetyl compounds, and, further, 
although phenylhydrazine reacts with the iso-sulphide, there is no 
phenylhydrazone formed as would be expected if a ketonic structure 
were assumed, With a view to throwing more light on the isomerism, 
a study of the behaviour of the sulphides towards oxidising agents has 
been commenced. 

B-Naphtholsulphoxide, SO(C,,H,*OH)., was obtained by the oxidation 
of B-naphthol sulphide suspended in acetic acid with 30% hydrogen 
peroxide at 30° for three weeks, and formed colourless prisms, m. p. 
162° (decomp.). It gave with sulphuric acid a green, and with alcoholic 
ferric chloride a violet colour. On warming with acetic anhydride, 
dehydronaphthol sulphide (see below) was formed, but if boiled, a 
further reaction occurred with production of acetoxynaphthathioxin 
(compare T., 1912, 101, 716). 

By boiling for a few minutes with 5—10% sodium hydroxide and 
then acidifying with hydrochloric acid, B-naphthol sulphide was con- 
verted into B-naphthol. A similar decomposition was brought about 
by boiling with hydrochloric acid in acetic acid solution, and the 
formation of intermediate products, O:C,,H,:SCl°C,,H,-OH and 
0:C,)H,:S(ONa)-C,,H,*ONa, is postulated, which are then further 
hydrolysed into B-naphthol and sulphur dioxide. 

B-Naphtholsulphone, SO,(C,,H,*OH),, was produced when £-naphthol 
sulphide was warmed with 30% hydrogen peroxide on the water-bath. 
It crystallised from acetic acid in prisms, and decomposed at 225°. 
With sulphuric acid it gave a blue, and with ferric chloride a violet 
coloration. Unlike the sulphoxide it is an extremely stable 
substance, unattacked by acids, alkali hydroxides, or zinc and hydro- 
chloric acid. It is oxidised by potassium ferricyanide to dehydro-B- 


naphtholeulphone, CyH.<og>CyH, yellow erystals, m. p. 244°, 


insoluble in alkali hydroxides, and unaltered by boiling with acids. 

Dehydro-8-naphthol sulphide, obtained by Henriques by oxidation of 
B-naphthol sulphide with potassium ferricyanide in alkaline solution 
(loc. cit.), was also prepared by oxidation with dichromate in acid 
solution. When oxidised with hydrogen peroxide, it is converted 
mainly into B-naphtholsulphone, 


-—-S- 
CyHi<p.9> C,)H, + H,0, =S0,(C,)H,"OH),. 


Preference is given to the peroxide formula for dehydro-,- 
naphthol sulphide over the alternative quinone formula, because of 
the analogous method of formation of this substance and dehydro-f- 
naphtholsulphone, and its ready conversion into £-naphtholsalphone 
by oxidation. : 

VOL. CVIIL. 1. 
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Action of Organo-magnesium Compounds on Selenium 
Haloids. W. Srrecker and A. Wixtine (Ber., 1915, 48, 196—206). 
—In extension of the discovery that sulphur chloride and thionyl 
chloride react with organo-magnesium compounds to form disulphides 
and sulphoxides respectively (A., 1910, i, 532), the authors have 
applied the same reactions to selenium dichloride and seleny! chloride. 
The former behaves in the normal way towards magnesium phenyl 
bromide, yielding dipheny] diselenide and dipheny! selenide, but with 
magnesium benzyl chloride it forms dibenzyl selenodichloride, 
Se(C,H,),Cl,. It is supposed that some of the selenium dichloride 
is changed into the tetrachloride during the reaction, for the same 
compound is formed if the latter chloride is used at the outset. The 
assumption that the halogen comes from the selenium compound 
rather than from the Grignard reagent is justified by the fact that 
selenium dibromide and magnesium benzyl chloride yield dibenzyl 
selenodibromide. 

When dibenzyl selenodichloride is treated with sodium hydroxide, 
it is converted into dibenzyl diselenide and benzaldehyde, which may 
be explained by the reactions: (I) 2Se(C,H,),Cl,=Se,(C,H,),+ 
2C,H,C!+Cl,. (IT) C,H,Cl+ NaOH = C,H, OH + NaCl. (Ili) 2NaOH 
+Cl, = NaClO + NaCl + H, O. (IV) C,H," OH + NaOCl=C, H,-CHO+ 
NaCi + H,0. 

Dibenzyl selenide is converted into the above dichloride by the 
action of chlorine, whereas bromine yields a dibromide and finally a 
tetrabromide (Fromm and Martin, A., 1913, i, 1323). The seleno- 
dibromide also yields dibenzyl diselenide when treated with alcoholic 
sodium hydroxide, but aqueous alkali transforms it into benzyl 
selenoxide (A., 1894, i, 88), which, again, is converted into the seleno- 
dichloride by hydrochloric acid. 

Selenyl chloride, unlike thionyl chloride, gives rise to oxygen-free 
compounds ; in the case of magnesium phenyl bromide, to diphenyl 
selenide, and with the benzyl chloride, to the above dibenzyl seleno- 
dichloride. 

An ethereal solution of selenium dichloride was slowly added to 
magnesium phenyl bromide, and the product was decomposed by cold 
sulphuric acid and extracted with ether. On distilling the extract, 
dipheny! selenide, b. p. 159°/10 mm. (bromide, m. p. 141°), and diphenyl 
diselenide, m. p. 200—208°/10 mm., m. p. 62°5°, were isolated. The 
latter forms a tetrabromide, red needles, m. p. 111°, which is 
quantitatively re-converted into the diselenide by warm alkalis. 

Magnesium benzy! chloride was similarly treated with selenium 
dichloride. The dried ethereal extract deposited dibenzyl seleno- 
dichloride, white needles, m. p. 128°, and the mother liquors contained 
dibenzyl diselenide, m. p. 90°. Dibenzyl selenodibromide, 

Se(C,H,),Bro, 
was prepared either from selenium dibromide and magnesium benzyl 
bromide or by the addition of the required amount of bromine to a 
cold ethereal solution of the diselenide. It forms yellow needles, 


m. p. 105°5°, and is freely soluble in chloroform. 
J. C. W. 
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Action of Phosphoric Acid on Di-a-naphthylcarbinol. 
A. E. Tscuitscu1paBin and O. J. Maaipson (J. pr. Chem., 1914, [ii], 
90, 168—177).—The reduction of di-a-naphthylcarbinol in acetic acid 
solution with zine and hydrochloric acid furnishes, in addition to the by- 
products, dinaphthafluorene and tetranaphthylethane, which alone were 
observed by Schmidlin and Massini (A., 1909, i, 561), a resinous 
residue after evaporation of the benzene extract of the reaction 
product. This, after distillation in a vacuum and crystallisation from 
alcohol, yielded the main product of the reduction, dinaphthylmethane, 
m. p. 109°. The formation of dinaphthafluorene is to be regarded as 
due to the abstraction of water from the carbinol by the zine chloride, 
resulting in the intermediate formation of dinaphthylmethylene. With 
the object of isolating dinaphthylmethylene, if under ordinary conditions 
it is sufficiently stable, or, failing that, the products of its isomerisa- 
tion or polymerisation, the action of other dehydrating agents on the 
carbinol was tried, and anhydrous phosphoric acid was found to give 
the best results. 

Dinaphthylcarbinol warmed with glacial phosphoric acid at 155° was 
converted into dinaphtbylcarbinyl ether, O[CH(C,,H,),]., which formed 
colourless crystals, m. p. 246°5°. It gives with sulphuric acid the 
same bluish-green coloration as the carbinol. 

When heated with glacial phosphoric acid, gradually increasing the 
temperature during three-quarters to one hour up to 175°, and then 
continuing the heating for another half hour, dinaphthylcarbinol loses 
per molecule a molecule of water. ‘The reaction product no longer 
gives acoloration with sulphuric acid, and after removing the phosphoric 
acid by boiling with water and crystallising the residue from benzene, 
a 60% yield of dinaphthafluorene was obtained. 

From the dinaphthafluorene mother liquors another hydrocarbon was 
isolated and purified by repeated crystallisation from benzene, toluene, 
and, finally, a mixture of chloroform and ether. It formed fine colourless 
crystals which softened at 280°, and melted to a greenish liquid at 
322°. From analyses and molecular weight determinations it is 
provisionally assumed to be tetranaphthylethylene, C(C,,H,),:C(C,,H,).. 
It does not absorb bromine, nor is it appreciably attacked by alkaline 
permanganate. 

The following derivatives of dinaphthafluorene are described: 
Dinaphthafluorenone, formed by oxidation of the hydrocarbon with 
chromic acid. Red crystals, m. p. 269—-270°. Schmidlin and Huber 
gave 255°. 

Di-a-naphthafluorenol, obtained by reduction of dinaphthafluorenone 
with zine dust and ammonia in alcoholic solution. Colourless needles, 
m. p. 246°5°. 

Dinaphthafluorenecarboxylic acid, formed by the action of carbon 
dioxide on magnesium halogen dinaphthafluorene obtained by the action 
of magnesium ethyl bromide on the hydrocarbon. When crystallised 
from acetic acid, it forms snow-white needles of the composition 

CH(C,,H,).*CO,H,CH,°CO,H, 
which lose the acetic acid at 100°. The pure acid crystallises from 
ether in tablets, m. p. 220—222°, with loss of carbon dioxide. The 


t 2 
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salts are very unstable, and decompose spontaneously, especially when 
slightly warmed, into dinaphthafluorene and a carbonate. G. F. M. 


Fungosterols. I. Substance of a “Sterol” Nature obtained 
from Lycoperdon gemmatum. T. lKkEGucHi (Zeitsch. physiol. Chem., 
1914, 92, 257—260).—The new substance, (C,)H,,0)n, is obtained 
from the material extracted by ether from the dried fungus by wash- 
ing with small quantities of ether and then recrystallising from alcohol. 
It erystallises in needles, m. p. 283—284°, [a], — 65°2°, insoluble in water, 
soluble in chloroform and benzene. It gives positive Liebermann, 
Liebermann-Burchard, Salkowski, and other “sterol” reactions. A 
crystalline bromine additive product could not be obtained, and the 
compound only slightly inhibited hemolysis by saponin. H. W. B. 


Diphenylaminoacetic Acid. R. Sroiié (J. pr. Chem., 1914, [ii], 
90, 273—275).—EZthyl diphenylaminoacetate, b. p. 205°/20 mm., was 
obtained by heating diphenylamine with diazoacetic ester in small 
portions in an air-bath at 120—130°, and fractionating the product 
under reduced pressure. The free acid was obtained by saponifying 
the ester with potassium hydroxide, or, directly, by heating mono- 
chloroacetic acid with diphenylamine at 180—200° for forty to fifty 
hours, either in an open vessel or in an autoclave in an atmosphere of 
carbon dioxide. It crystallised in needles, m. p. 113°. It decomposes 
at 110—120° with liberation of carbon dioxide, and with nitric acid 
gives an intense reddish-violet coloration, probably due to the inter- 
mediate formation of diphenylmethylamine. G. F. M. 


Nitration of o-Methylcinnamic Acid. Hartwia Franzen and 
Wa ter Scunewer (J. pr. Chem., 1914, [ii], 90, 547—551).— 
Attempts have been made to prepare 6-nitro-2-methylbenzaldehyde by 
nitrating o-methylcinnamic acid and oxidising the 6-nitro-2-methyl- 

cinnamic acid which should be formed. 
Me Fuming nitric acid acts readily on o-methy]l- 
/ \_COH:CH-NO cinnamic acid, but the only products that 
No. , 2 could be separated, and these only in poor 
NJ yields, were: (1) 8-4-dinitro-2-methylstyrene 
(annexed formula), which forms dirty yellow 
needles, m. p. 163° (decomp.), and yields 4-nitrophthalic acid on oxida- 
tion by means of permanganate, and (2) 4-nitro-2-methylcinnamice acid, 
NO,°C,H,Me-CH:CH:CO,H, which forms almost colourless needles, 
m. p. 256°, and yields 4-nitro-o-toluic and 4-nitrophthalic acids on 
oxidation with alkaline permanganate. T. HP. 


Salts of o-Acetoxybenzoic Acid. ©. Gerneross and Hormaz 
Kersasp (Annalen, 1914, 406, 240—260).—Detailed directions are 
given for the preparation of the following salts: sodium, m. p. 218° 
(decomp. corr.) ; potassium, m. p. 65° (corr.) ; lithium; magnesium ; 
calcium ; zine; copper ; silver, and mercuric. The last-mentioned salt 
crystallises from ethyl alcohol in prisms containing 1Et-OH, m. p. 
82—84° (corr.) when rapidly heated, or about 136° (decomp. corr.), 
sintering at about 80°, when slowly heated; the air-dried salt has 
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m. p. 112° (decomp. corr.). By exposure to air, the alcohol is replaced 
by water, and the hydrated salt, needles containing 1H,0, is obtained ; 
the anhydrous salt has m. p. 142° (decomp. corr.) when rapidly heated, 
but by prolonged heating at 100—105° forms a glassy mass, the 
substance now no longer containing ionisible mercury. 

Compounds of mercuric o-acetoxybenzoate with mercuric chloride, 
C,H,O,CiHg, plates, m. p. 154° (corr.), and with mercuric cyanide, 
C,,H,O,N Hg, prisms, m. p. 183° (decomp. corr.), are described ; also a 
double compound of mercuric benzoate and cyanide, C,H,O,N Hg,H,0, 
large prisms, m. p. 107—109° (decomp. corr.). 

The velocity of hydrolysis of the preceding sodium, potassium, 
calcium, and magnesium salts in aqueous solution at 60° has been 
investigated. The reaction appears to be of the first order (compare 
Rath, A., 1908, ii, 94), but the velocity constant shows a small, but 
very regular decrease owing to the retarding influence of the acetic acid 
liberated during the hydrolysis ; this is proved by following the course 
of the hydrolysis in the presence of a large excess of sodium salicylate, 
of 1 mol. of acetic acid, and of 1 mol. of hydrochloric acid respectively. 


Dithiosalicylide. RicHarp AwnscniTz and EneELsert Ruopivus 
(Ber., 1914, 47, 2733—2735).—By distillation of o-acetylthiolbenzoic 
acid under a pressure of 15—17 mm., it has been possible to obtain 
two new decomposition products in addition to diphenyl disulphide and 
thioxanthone already described as obtainable in this way. One of 
these compounds is dithiosalicylide, OB < ope >OHy prismatic crys- 
tals from acetic acid or rectangular leaflets from the dilute acid, 
m. p. near 175° with rapid heating ; as when heated to 200— 300° it 
is converted largely into thioxanthone, the formation of the latter is 
probably only a secondary change in the distillation of o-acetylthiol- 
benzoic acid. The = P a decomposition PSR is designated 


dibenzothiopten, C He t gr H, or C,A,x<__ So sH, ; this 
forms lustrous, apparently neil leaflets, m. p. a1¢°, and gives a blue 
coloration with isatin and sulphuric acid. D. F, T. 


Number of Isomerides of Merotropic and Desmotropic 
Compounds. VI. Isomeric Modifications of Formylphenyl- 
acetic Ester. Artnuur Micuart (Annalen, 1914, 406, 137—151. 
Compare A., 1912, i, 631, 861).—The author confirms Wislicenus’s 
observation (A., 1912, i, 623) that the y-ester under suitable conditions 
develops a transitory blue or bluish-violet coloration with alcoholic 
ferric chloride. In reply to his statements (/oc. cit.) concerning the 
number and the nature of the modifications, experiments with various 
mixtures of the a- and the y-esters are described, the results of which 
indicate that the presence of 5% of the liquid ester is manifested by 
the appearance of the mixture, its behaviour on heating, its m. p., and 
the reaction with ferric chloride ; moreover, the a-ester can be removed 
by extracting the mixtures with light petroleum. The existence of a 
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special modification which can only occur in solution in alcohol is 
denied on various grounds. C.8 


Optically Active V-Monomethyl Derivatives of Alanine, 
Leucine, Phenylalanine, and Tyrosine. Emm Fiscner and 
Werner Lipscnitz (Ber., 1915, 48, 360—378).—Monomethy] deriv- 
atives of a-amino-acids have been prepared by the action of methylamine 
on the corresponding bromo-acids, but only in the racemic form. Since 
the application of this method to the isolation of the corresponding, 
optically active forms is rendered difficult both on account of the 
difficulty of preparing the pure active bromo-acids and also of the 
danger of racemisation or Walden inversion during the action of the 
methylamine, the authors have applied the method of methylation of 
Fischer and Bergmann (A., 1913,i, 710) to optically active amino-acids 
and have obtained the N-monomethyl derivatives of d-alanine, 
l-leucine and of both the optically-active phenylalanines. In the case of 
tyrosine, the process is less satisfactory, since a ditolwenesulphonyl 
derivative is formed from which, after methylation, the two toluene- 
sulphonyl groups can only be removed with difficulty. Tyrosine ethyl 
ether has therefore been converted into its monotoluenesulphonyl 
derivative, and the acid obtained from it, subjected to the action of an 
excess of methyl iodide, whereby the compound, . 

C,H,(OMe)-CH,°CH(CO,H):NMe-SO,°C,H,, 

is formed. This is converted by fuming hydriodic acid and phos- 
phonium iodide into N-methyltyrosine. Starting from natural /-tyrosine, 
a dextrorotatory N-methyltyrosine is obtained, which, however, 
without doubt has the same configuration as the parent substance, and 
hence is termed /-N-methyltyrosine. The identity of this with natural 
rhatanin is confirmed (compare this vol., i, 138). 

p-Toluenesulphonyl-d-alanine, m. p. 134—135° after softening at 
130°, [a]f —6°81°in alcoholic solution, is prepared by the action of 
p-toluenesulphony] chloride dissolved in ether on a solution of d-alanine 
in aqueous sodium hydroxide. It forms well crystallised brucine and 
quinine salts; by the help of the latter the specific rotation can be 
raised to -7:26°, whereas Gibson (P., 1914, 30, 32) gives 
[aj —7°6° It is hydrolysed by concentrated hydrochloric acid at 
100° without appreciable racemisation to d-ilanine hydrochloride. On 
treatment with methyl iodide and sodium hydroxide, p-toluenesul phony!- 
d-alanine is converted into p-tolusnesulphonyl-d-N-methylalanine, 
CH,°CH(NMe:SO,°C,H,)°CO,H, m. p. 121'5—122°5° after softening 
at about 117°, [a] —6°67° in alcoholic solution, which, however, is 
possibly partly racemised during the process, This is transformed by 
hydrochloric acid (D 1°19) at 100° into d-N-methylalanine hydrochloride, 
m, p. about 165°5—166° (corr.), after sintering at 158°, [a]? +5:77° 
in water, from which the free base is obtained by means of lead oxide. 
It crystallises with 1H,O in needles, and has [a]? +5-59° in aqueous 
solution. The dried substance has m. p. about 300° (corr.) when 
rapidly heated, the process being accompanied by partial decomposi- 
tion and sublimation. The copper salt, C,H,,0,N,Cu,2H,O, forms 
blue, rhombic plates. 


ORGANIC CHEMISTRY. i, 243 


p-Toluenesulphonyl-l-leucine, m. p. 124° after previous softening, 
[a] +4°50° in alcoholic solution, is converted in the usual manner 
into p-toluenesul phonyl-|-N-methyl-leucine, 

CH Me,°CH,*CH(NMe-SO,°C,H,)-CO,H, 
colourless, six-sided plates, m. p. 91—92° after previous softening, 
[a]; —21°12° in alcoholic solution (ammonium salt, C,,H,,.O,NS-NH,, 
needles, m. p. about 136°). Concentrated hydrochloric acid or fuming 
hydriodic acid converts the sulphonyl derivative into 1-N-methyl-leucine, 
[a]p +20°76° in aqueous solution, which, when carefully heated, sub- 
limes in needles with slight decomposition. It is soluble in 22°45 
parts of water at 25°, and yields a well-crystallised nitrate and a hydro- 
chloride, needles, [a]i? +21:57° in aqueous solution. The copper salt, 
C,,H,.0,N,Cu,H,O, forms four- or six-sided plates. 
p-7'oluenesulphonyl-d-phenylalanine, 
CH,Ph:CH(NH-SO,°C,H,)-CO,H, 

fine needles, m. p. 164—165° (corr.) after slight previous softening, 
[a]p + 2°42° in acetone, faintly levorotatory in chloroform, is prepared 
in almost quantitative yield in the usual manner. The sodium salt, 
C,,H,g,0,NSNa,3$H,O, potassium and ammonium salts are described. 
Excess of methyl iodide and sodium hydroxide transform it into 
p-toluenesulphonyl-d-phenylmethylalanine, m. p. 92—93°, [a]j) + 32°63°. 
Since partial racemisation appears to occur, the substance is best 
purified by means of the sodium salt, C,,H,,.O,NSNa,2H,O. d-N- 
Phenylmethylalanine is prepared by the action of hydrochloric acid, or, 
better, of fuming hydriodic acid on the sulphonyl derivative. It 
forms colourless needles, [a]jf-48:22° in N/10-sodium hydroxide, 
[a]? -17-7° in N-hydrochloric acid. The specimen obtained, however, 
is probably not quite pure. The corresponding hydrochloride, 
C,)H,,0,N,HCI, forms rectangular plates which readily lose hydrogen 
chloride. 

A similar series of derivatives has been prepared from /-phenyl- 
alanine. p-Zolwenesulphonyl-l-phenylalanine, m. p. 164—165° (corr.), has 
[a]i) — 2°12° when dissolved in acetone (sodium salt, 

C,,H,,0,NSNa,3}H,0). 
p-Zoluenesulphonyl-1-phenylmethylalanine, m. p. 92°5—94°, [a]? —32°43° 
in acetone (sodium salt, C,,H,,O, NSNa,2H,0). 1-N-Phenylmethylalanine, 
[a], +49°74° in V/10-sodium hydroxide solution. 

N-p-Toluenesulphonyl-l-tyrosine ethyl ester, 

OH:C,H,°CH,-CH(NH°SO,°C,H,)-CO,Et, 
needles, m. p. 114°, [a] +6°76° in alcohol, is obtained by the action 
of p-toluenesulphony! chloride on /-tyrosine ethyl ester. Treatment 
with 5N-sodium hydroxide and acidification with hydrochloric acid 
transforms it into N-p-tolwenesulphonyl-l-tyrosine, needles or prisms, 
m. p. 187—188° (corr.), after slight previous sintering, [a] — 0°85° 
in alcohol, {aj} - 858° in V/2-sodium hydroxide. It is converted by 
sodium hydroxide and methyl iodide into N-p-toluenesulphonyl-O : N-di- 
methyltyrosine, OMe*C,H,-CH,*CH(CO,H):NMeSO,°C,H,, four-sided 
plates, m. p. 141—142° after previous sintering, [a]}) —26°75° in 
alcohol, which is purified through the sodium salt. When this substance 
is treated with hydriodie acid (D 1°96) and phosphonium iodide, it is 
converted into p-tolyl mercaptan, m. p. 44—44°5° after softening at 
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3°, and /-N-methyltyrosine, [a]i? +19°79° in 10% hydrochloric acid 
solution. H. W. 


Diacylamides. O1ro Mumm, Huco Hesse, and Hans VoLquartz 
(Ber., 1915, 48; 379-—391).—Although both structurally possible 
isomerides of dialkylamides, R-CO-NHR, and R-C(:NH)-OR,, are 
frequently known, the diacyl derivatives have, almost without excep- 
tion, only been obtained in one form to which the constitution 
R:-CO-NH:-CO-R, is ascribed. The authors have, therefore, attempted 
to isolate O-acylamides by shaking solutions of the acid imide chloride 
in ether or light petroleum with an aqueous solution of the sodium 
salt of that acid, the radicle of which it is desired to introduce into 
the molecule. The diacylamide is found in the ethereal solution or is 
precipitated. The reaction follows the course: 


— 
R-CCINR, ~ > R-C(Oac):NR, ; 
the latter substance may then isomerise to R-CO-NR,ac. 

That such isomeric change actually can occur is shown by the fact 
that benzanilideimide chloride and sodium m-nitrobenzoate yield the 
same substance as m-nitrobenzanilideimide chloride and sodium 
benzoate. The constitution of the product cannot be directly deduced, 
so that such substances are termed diacylamides throughout the paper. 

The wandering of the acy! group might conceivably be checked by 
the use of a radicle of high molecular weight, or by steric hindrance 
due.to the presence of a substituent in the ortho-position. Direct 
experiment in this direction did not lead to the desired results, since, 
on the one hand, the same product was obtained from benzanilideimide 
chloride and sodium tripbenylacetate and from triphenylacetanilide- 
imide chloride and sodium benzoate, whilst, on the other hand, the 
substance obtained from benzanilideimide chloride and sodium 
o-toluate [?] was identical with that obtained from o-nitrobenzanilide- 
imide chloride [?] and sodium benzoate. 

Employment of acids with widely varying dissociation constants led 
to rather more favourable results. Benzanilideimide chloride and 
sodium phenoxide gave, as primary product, the O-phenyl ester of 
benzanilide, Ph-C(:NPh)-OPh, which is converted by heating into the 
isomeric benzo-diphenylamide, Ph,N*C(:O):Ph. 

Substances identical with those described above were obtained by 
the action of benzanilideimide chlorde on carboxylic acids in anhydrous 
ether or in pyridine. 

Attempts have also been made to determine the constitution of the 
diacylamides by choosing the acid radicle in such a manner that 
opportunity is afforded for intramolecular ring closure. The constitu- 
tion of the cyclic derivatives is then a guide to that of the amide. 
Thus sodium anthranilate and benzanilideimide chloride yield dipheny!- 
quinazolone (compare Mumm and Hesse, A., 1910,i, 771), and hence the 
the o-aminobenzoy] group must be attached to the nitrogen atom. On 
the other hand, the three isomeric nitrobenzanilideimide chlorides yield 
benzoylanthranil when treated with sodium anthranilate, and hence 
the aminobenzoyl group must be attached to oxygen : 


pretty» am N=CPh 
NH,j°C,H,CO-O-CPh:N-C,H,-NO, SOM®OEE: CH <G9.6 
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In certain cases, the constitution of the diacylamides can be directly 
deduced from the products of their decomposition. Thus dibenzoyl- 
oxanilide yields carbon monoxide and dioxide and benzoyldiphenyl- 
benzamidine when heated above its m. p., and so must have at least one 
acyl group attached to oxygen. 

The possibility is also discussed that the diacylamides represent 
equilibrium mixtures of O- and J-acyl derivatives; this would 
explain the frequent formation of isonitriles from diacylamides which 
can scarcely be interpreted if both acyl groups are attached to the 
nitrogen atom. The following compounds are described, which, except 
when otherwise stated, are obtained by the method described above : 

m-Nitrobenzoylbenzanilide, m. p. 142°. T'riphenylacetylbenzanilide, 
needles, m. p. 185—186°. (Triphenylacetanilide, m. p. 167—168°; 
triphenylacetanilideimide chloride, prismatic rods, m. p. 137°). Malonyl- 
monobenzanilide, C,,H,,0,N, white prisms, m. p. 100—101° (decomp.) ; 
succinylbenzanilide, white prisms, m. p. 146—147°; fumaryldibenz- 
anilide, m. p. 194° (decomp.) ; 0-toluoylbenzanilide, m. p. 134—135°; 
dibenzoyl-o-toluidide, white prisms, m. p. L11—112°; dibenzoyl-o- 
nitranilide, four-sided plates, m. p. 182°; dibenzoyl-m-toluidide, white 
needles, m. p. 140—-141°; dibenzoyl-p-toluidide, white prisms, m. p 
142—144° ; dibenzoyl-m-nitranilide, white prisms, m. p. 150—151°; 
dibenzoylmethylamide, white, prismatic rods, m. p. 94—95° ; dibenzoyl- 
benzylamide, white prisms, m. p. 108°; cinnamoylbenzoylbenzylamide, 
white prisms, m. p. 113°; O-phenyl ether of benzanilide, m. p. 105°, 
which passes, when heated at 240°, into benzodiphenylamide, m. p. 180° ; 
o-nitrophenyl ether of benzanilide, cubes, m. p. 116° ; benzopicrylanilide, 
long needles, m. p. 195—196°, in which the trinitrophenyl radicle 
appears to be attached to nitrogen ; benzopicryl-o-toluidide, pale yellow 
rhombs, m. p. 223—224°; o-hydroxybenzoylbenzanilide, white prisms, 
m. p. 189°; o-hydroxybenzoylbenz-o-toluidide, white needles, m. p. 
122—123°; benzoylanthranil from the three isomeric benzonitranilide- 
imide chlorides and sodium anthranilate; o-methylaminobenzoylbenz- 
anilide, prisms, m. p. 188°, which by prolonged boiling with dilute 
hydrochloric acid is converted into an isomeric (probably cyclic) 
substance, m. p. 142°; owalyldibenzanilide, white prisms, m. p. 
212—213° (decomp ), which is converted at 220—230° into benzoyl- 
diphenylbenzamidine, m. p. 172°; oxalyldibenz-o-toluidide, m. p. 
171—173°; dioxalyl-p-nitrobenzanilide, white needles, m. p. 270° 
(decomp.), converted by boiling hydrochloric acid into 4-nitrophenyl- 
oxamic acid, m. p. 216°; benzanilide, from benzanilideimide chloride 
and potassium hydrogen oxalate, carbon monoxide and dioxide being 
evolved. H. W. 


a-Thioldiphenylacetic Acid [Thiobenzilic Acid]. H. Brecker 
and A. Bistrzyckt (Ber., 1914, 4'7, 3149—3155).—The condensation 
of benzilic acid with phenylthiocarbimide has been studied. It was 
expected that either ring condensation would take place or that the 
acid would react like a simple alcohol. The product, however, was 
not an O-ester, but a compound in which the benzilic acid residue was 
attached to the sulphur atom, for it yielded thiobenzilic acid, aniline 
and carbon dioxide when warmed with dilute potassium hydroxide. 
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It is believed that an Q-ester is first formed and an alkylsulphuric 
acid derivative of benzilic acid as a by-product. These combine and 
then the latter acid is eliminated from the compound in another 
direction, thus, 
Va 4+-80;H°0"R sk 
NHPh:C-OR ————> NHPhCL0°80,H 
OR 


1 g? 
NHPh-C-SR + R:0°SO,H 
where R= —CPb,°CO,H. 

Benzilic acid was intimately mixed with phenylthiocarbimide and 
glacial acetic acid and gradually treated with concentrated sulphuric 
acid at 0°. The condensation product, N-phenyl-S-benzhydrylthio- 
carbamate-a-carboxylic acid, NHPh-CO-S:CPh,°CO,H, was precipitated 
by ice water. It formscolourless, microscopic prisms, decomp. 140°5°, 
which dissolve on rubbing with very dilute sodium carbonate solution, 
to be recovered if the solution is immediately acidified. On keeping, 
the alkaline solution deposits s-diphenylcarbamide, whereas on boiling 
the acid with 1% potassium hydroxide, it is hydrolysed to a-thiol- 
diphenylacetic acid [thiobenzilic acid], SH*CPb,°CO,H, colourless, 
microscopic tablets, m. p. 147-°5—149°. Like benzilic acid, the latter 
yields a half-molecular proportion of carbon monoxide when warmed 
with concentrated sulphuric acid, and like thioglycollic acid it develops 
a violet colour when treated with very dilute ferric chloride and 
ammonia. It is converted by methyl sulphate and alkali into methyl 
a-methylthioldiphenylacetate [methyl a-methylthiobenzilate |, 

CH,°S-CPh,*CO,Me, 
m. p. 66°5—67‘5°, and is oxidised by ferric chloride to dibenz- 
hydryldisulpho-aa-dicarboxylic acid, 8,(CPh,°CO,H),, decomp. 174°, 
the methyl ester of which forms colourless prisms, m. p. 130°5—131°5°. 
J.C. W. 


aB- and fa-Aminonaphthoic Acids. P. Frrep.tinper and 
S. Lirryer (Ber., 1915, 48, 328—333).—a-Nitro-B-naphthylamine 
is prepared by the action of nitric acid (D 1°4) on a solution of 
acetyl-B-naphthylamine in glacial acetic acid and hydrolysis of the 
product with the calculated quantity of alcoholic potassium hydroxide. 
It is converted by diazotisation and treatment with potassium cupro- 
cyanide into a-nitro-B-naphthonitrile, needles, m. p. 138°. Saponifica- 
tion with alkaline reagents causes the elimination of the nitro-group and 
formation of a-hydroxy-8-naphthoic acid, m. p. 185°. Reduction with 
iron filings and acetic acid transforms the nitro-nitrile into a-amino-B- 
- naphthonitrile, colourless needles, m. p. 191—192°, which has only 
feeble basic properties. The amino-nitrile is very stable towards 
alkalis, but is converted by a solution of sodium in alcohol into 
a-amino-B-naphthoic acid, needles, m. p. 205° when rapidly heated, 
carbon dioxide being then evolved and a-naphthylamine formed. The 
basic properties are not very marked ; concentrated hydrochloric acid 
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converts it into a sparingly soluble hydrochloride which is dissociated 
by water; on boiling the solution, carbon dioxide is evolved. The 
ammonium salt, needles readily soluble in water, the greyish-green 
copper salt, the white, crystalline silver salt, and the sodium salt are 
described. 

The preparation of B-amino-a-naphthoic acid, colourless needles, 
m. p. 126° with loss of carbon dioxide, is conveniently effected by 
oxidation of naphthisatin in alkaline solution by means of lead 
peroxide. When dissolved in dilute hydrochloric acid, it slowly loses 
carbon dioxide in the cold, rapidly on warming. The ammonium and 
alkali salts are readily soluble ; the copper salt (C,,H,O,N),Cu, forms 
a greyish-green, amorphous precipitate. The corresponding acetyl 
derivative, C,,H,*-NHAc-CO,H, needles, m. p. 195—196°, retains the 
carboxyl group more firmly than the parent substance. H, W. 


Alkylation of Ketones. <A. Kérz and E. Lemren (J. pr. Chem., 
1914, [ii], 90, 382—392)—The authors have made experiments to 
determine the extent to which alkyl radicles may be introduced into 
8-ketoneoxalic esters of the aliphatic and hydroaromatic series, and to 
ascertain the position taken up by the carbonylcarbethoxy-group, 

*CO-CO, Et, 
in the interaction of ethyl oxalate and a mixed aliphatic ketone 
(compare Kotz and Blendermann, A., 1913, i, 1069). 

From ethyl sodioacetoneoxalate [sodioacetylpyruvate}], methyl, ethyl 
and benzyl derivatives of acetone may be obtained, but not the propyl 
or isopropyl derivatives, whereas from ethyl sodioacetonecarboxylate 
all these ketones are obtainable. As intermediate products, methy]- 
and ethyl-acetylpyruvic esters can be isolated, but not allyl- or benzyl- 
acetylpyruvic ester. For the velocity of introduction of the alkyls the 
order is the same for acetylpyruvic and acetonecarboxylic esters, namely, 
methyl, ethyl, allyl, benzy], isopropyl and propyl, but in general 
the velocities are smaller in the latter case. Into ethyl 1-methyl- 
3-cyclohexanone-4-pyruvate, the allyl radicle may be introduced, 
but not propyl or tsopropyl (compare Augspurger, Diss., Gottingen, 
1913, and Wallach, ‘‘ Terpene und Campher,” 448). A second alkyl 
group cannot be introduced into the acetylpyruvic ester molecule. 

That ethyl propionylpyruvate is formed when methyl ethyl ketone 
(1 mol.) and ethyl oxalate (1 mol.) interact in presence of sodium 
ethoxide is shown by the fact that, whilst ethyl acetylmethylpyruvate 
cannot be converted into ethyl acetyldimethylpyruvate, the isomeric 
ethyl propionylpyruvate should, from the above regularities in 
alkylation, be capable of methylation. When sodium ethoxide and 
methyl iodide act on ethyl propionylpyruvate, the latter is converted 
into 1 : 3-dimethylcyclopentane-2 : 4: 5-trione, and that the conversion 
takes place by way of ethyl propionylmethylpyruvate and not wid 
1-methyleyclopentane-2: 4:5-trione follows from the fact that such 
methylpentanetrione cannot be methylated. Further, in presence of 
piperidine, ethyl propionylpyruvate reacts with benzaldehyde, giving 
ketopropionylphenylparacone, completely analogous to the ketoacetyl- 
phenylparacone obtained by Ruhemann from ethyl acetylpyruvate and 
benzaldehyde (T., 1906, 89, 1236); if, on the other hand, methyl 
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ethyl ketone and ethyl oxalate yielded ethyl acetylmethylpyruvate, 
ethyl 8-phenyl-8-hydroxypropionylmet hylpyruvate, 

CO, Et-CO*-CH Me-CO-CH,°CHPh-OH, 
and thence the pyrone derivative, CH <6 cM > C00, Et, should be 
formed. 

Ethyl acetylmethy!pyruvate, CHMeAc:CO-CO, Et, obtained from ethyl 
sodioacetylpyruvate by the action of methyl iodide or sulphate, is a 
yellow oil, b. p. 221°. 

Ethyl acetylethylpyrurate, CHEtAc*CO-CO,Et, formed by treating 
ethyl sodioacetylpyruvate with ethyl iodide or p-toluenesulphonate, is a 
dark yellow oil, b. p. 235°. 

Ethyl acetylallylpyruvate, CH,:CH:CH,-CHAc:CO-CO,Et, cannot be 
distilled, even in a vacuum, without decomposition, and is converted 
into allylacetone by alcoholic potassium hydroxide. Similar behaviour 
is shown by ethyl acetylbenzylpyruvate. 


1 : 3-Dimethyleyclopentane-2 : 4 : 5-trione, CHMe< dara’ forms 


long needles, m. p. 142°, with previous softening. When carefully 
heated for a long time above its melting point, it is converted into the 
CH Me-CO 
‘ * ] 
lactone, CHMe CM do’ 
hydrogen in presence of palladium chloride to the compound, 
CHMe-CO 
CHEt hie 
5 <o——-do 
When distilled or when heated with the corresponding proportion of 
sodium ethoxide, ethyl propionylpyruvate yields 1-methylcyclopentane- 
2 :3:5-trione. 


m. p. about 68°, which is reduced by 


Ketopropionylphenylparacone, COR-CH<o nn a forms white 
needles, m. p. 177—178°, exhibits acidic properties, and gives a 
deep red coloration with alcohol and ferric chloride. T. H. P. 


Transformation of o-Cyanobenzoylated Diacylmethanes. 
JoHannes Scuerper and Frieprich Hann (Ber, 1914, 47, 
3326—3335).—-o-Cyanobenzoylated products are to be expected from 
the action of o-cyanobenzoyl chloride on the sodium derivatives of 
diacylmethanes. Such products are frequently unstable, passing, by 
loss of an acyl group, into B-acylated iminoketohydrindenes : 
CN-C,H,°CO-CH(ac), —> [CN*C,H,-CO-CH,ac] —> 

OH Coy > OHac. 
This process has been observed with all diacylmethanes which contain 
the acetyl group, the latter being eliminated. o-Cyanobenzoylacetonyl- 
acetone could not be obtained, ethyl o-cyanbenzoylacetoacetate only 
under certain conditions, whilst o-cyanobenzoyl-benzoylacetone is not 
completely stable. On the other hand, the transformation was not 
observed with ethyl o-cyanobenzoylcyanoacetate, whilst indefinite results 


were obtained with the malonic ester derivative. 
Ethyl o-cyanobenzoylacetoacetate, CN-C,H,-CO-CHAc’CO,Et, ethyl- 
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3-iminohydrindons-2-carboxylic ester, C,H ~ ONSD>CH-CO, Et, and 


ethyl iminophthalylacetoacetate, C,H,< ON) >cAc-00, Kt (?); are 


formed by the action of o-cyanobenzoyl chloride or ethyl sodioaceto- 
acetate in the presence of benzene, the first and second being produced 
in cold, the second and third in warm solution. The first-named 
substance forms needles which melt at 65° and decompose at 190°. 
It can be preserved in a desiccator, but on exposure to air, gradually 
passes into the second compound. The latter consists of shining, 
lemon-yellow needles, m. p. 242°, and yields a mixture of substances 
when treated with phenylhydrazine. Sodium hydroxide or concen- 
trated hydrochloric acid causes the replacement of the imino-group by 
oxygen with formation of diketohydrindene, m. p. 130°, and anhydro- 
bisdiketohydrindene, m. p. 206°, respectively; reduction with zinc 
dust and glacial acetic acid gives ethyl hydrindone-2-carboxylate, 
m. p. 144—145°. Ethyl iminophthalylacetoacetate forms yellow 
needles, m. p. 129°. 

o-Cyanobenzoyl chloride and ethyl sodiomalonate yield only products 
which, after removal of excess of malonic ester under 4—5 mm. 
pressure, gradually deposit phthalimide. 

Ethyl 0-cyanobenzoyleyanoacetate, CN-C,H,*CO*CH(CN)-CO,Et, m. p. 
115—116°, is prepared by the action of o-cyanobenzoy! chloride (1 mol.) 
on ethy! sodiocyanoacetate (2 mols.). It can be preserved unchanged, 
and yields a phenylhydrazone, yellowish-brown crystals, m. p. 198°. 
When the reagents are used in equimolecular proportions, o-cyanobenzoic 
anhydride, shining leaflets, m. p. 181—182°, is also formed. 

Di-o-cyanobenzoylacetylacetone, CAc,(CO-C,H,°CN),, white crystals, 
m. p. 139—140°, and 3-imino-2-acetylhydrindone, yellow leaflets, 
m. p. 247—-248°, are obtained by the interaction of o-cyanobenzoyl 
chloride and sodioacetylacetone in benzene or ether. The former loses 
an o-cyanobenzoyl and an acetyl group under the influence of sodium 
alkyloxide and gives o-cyanobenzoylacetone, needles, m. p. 85°. Sodium 
hydroxide converts the latter into diketoacetylhydrindene, m. p. 110°. 

o-Cyanobenzoyl chloride reacts incompletely with the sodium 
derivative of benzoylacetone in ether or benzene. The main product is 
o-cyanobenzoylbenzoylacetone, CN-C,H,-CO-CHAc*COPh, needles, 
m. p. 145°  3-Jmino-2-benzoylhydrindone, yellow crystals, m. p. 
237°, is also produced in small quantity ; when treated with sodium 
hydroxide it evolves ammonia and gives benzoyldiketohydrindene, 
m. p. 108°. - 2 


Replacement of the Halogens of Halogen Acid Imides by 
Organic Radicles. Jonannes ScHEiser and Frizpricu Hann (Ber., 
1914, 4'7, 3335——3344).—The authors have studied the condensation of 
bromophthalimide and bromosuccinimide with ethyl sodioacetoacetate 
and similar substances. Instead of the expected carbimides or their 


derivatives, products of the type R<OO>N *CH(ac), or 
CH(A),."CH(A), 
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are obtained (A= CO,Et, COMe, COPh, or CN); the carbethoxyl 
group favours the formation of substances of the latter type, whilst the 
acetyl and benzoyl radicles cause the production of compounds of the 
former class; the cyanogen group resembles the carbethoxy], but 
inhibits both reactions to a considerable extent. 

Bromophthalimide reacts with ethyl sodioacetoacetate in benzene, 
ether, or alcohol-ether with formation of ethyl] diacetylsuccinate, m. p. 
88—89°, phthalimide, and ethyl a-phthaliminoacetoacetate, 

C,H,:(CO),:N-CHAc:CO, Et, 
white needles, m. p. 94°. The latter is converted by boiling con- 
centrated hydrochloric acid into phthalic acid and ethyl a-aminoaceto- 
acetate hydrochloride. With phenylhydrazine in glacial acetic acid 
solution, it yields 4-phthalimino-1-pheny1-3-methyl-5-pyrazolone, 

, : CMe:N 

CgH,-(CO),-N-CH< 0 py 
pale yellow crystals, m. p. 270°, and small quantities of a substance, 
orange needles, m. p. >250°, which is probably the phenylhydrazide- 
phenylhydrazone, 

NHPh-:NH-CO-C,H,-CO-N H-CH(CO,Et)-CMe:N-NHPh. 

Ethyl ethanetetracarboxylate, m. p. 77°, and phthalimide are pro- 
duced by the interaction of bromophthalimide and ethy] sodiomalonate 
in ether or benzene. When, however, an alcoholic solution of the 
sodiomalonate is added to an ethereal suspension of bromophthalimide, 
ethyl phthaliminomalonate is formed in 20% yield, together with much 
phthalimide. 

Ethy! phthaliminocyanoacetate could not be obtained from bromo- 
phthalimide and ethyl sodiocyanoacetate. In its place, ethyl] dicyano- 
succinate, m. p. 120—121°, is produced in small yield, together with 
phthalimide and a substance, C,,.H,,O,N, yellow needles, m. p. 73°, 
which is probably formed by the action of hypobromous acid on ethyl 
cyanoacetate. 

Phthaliminoacetylacetone, C,H ,:(CO),: N-CHAc*COMe, white, shining 
needles, m. p. 120—121°, is readily formed from bromophthalimide 
and sodioacetylacetone in benzene. It slowly dissolves in boiling con- 
centrated hydrochloric acid, yielding phthalic acid and a substance 
which behaves in the manner to be expected of aminoacetylacetone, and 
which is still under investigation. With phenylhydrazine it yields 


the pyrazole, C,H,:(CO),:N ae , needles, m. p. 144—145° 


:NPh 

Similar compounds are readily obtained from benzoylacetone. 
Phthaliminobenzoylacetone forms shining prisms, m. p. 116°, gives with 
concentrated hydrochloric acid, phthalic acid and aminobenzoylacetone, 


and with phenylhydrazine, the pyrazole, 
C.,H,,O.N 3, 


m. p- 150—151°. 

Bromosuccinimide and ethyl sodioacetoacetate yield chiefly ethyl 
diacetylsuccinate with small quantities of a substance, m. p. 137°, 
which is probably ethyl succiniminoacetoacetate. With ethy! 
sodiomalonate and bromosuccinimide, ethy] ethanetetracarboxylate and 
succinimide are obtained in almost theoretical amount. Ethy! 
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sodiocyanoacetate gives ethyl succiniminocyanoacetate, 
C,H,.(CO),:N*CH(CN)-CO,Et, 
white needles, m. p. 110°, in poor yield. 

Succiniminoacetylacetone, white prisms, m. p. 151°5°, is readily 
obtained in the usual manner. The corresponding pyrazole could not 
be prepared. It yields, however, a disemicarbazone, m. p. 257—258°, 
and gives aminoacetylacetone hydrochloride when boiled with con- 
centrated hydrochloric acid. s-Tetra-acetylethane, m. p. 192°, is 
occasionally formed as by-product in the preparation of succinimino- 
acetylacetone. 

Succiniminobenzoylacetone is prepared in the same manner as the 
previous compound. It forms white crystals, m. p. 140°, which 
gradually give a coloration with ferric chloride. Boiling hydro- 
chloric acid converts it with difficulty into aminobenzoylacetone 
hydrochloride. With phenylhydrazine in glacial acetic acid solution, 
it yields the pyrazole, C,,H,,O,N,, glassy crystals, m. p. 193°. 

H. W. 


TheCondensation of y-Ketonic Acids with Phthalic Anhydride. 
W. Borscue (Ber., 1914, 47, 2708—2722).—In extension of the 
earlier discovery that compounds of the type of phenylbenzylidene-Av- 
butenolactone can be obtained by condensation of y-ketonic acids with 
aromatic aldehydes in the presence of acetic anhydride, it has now 
been found that under similar conditions the y-ketonic acids will also 
condense with phthalic anhydride, forming double lactones of a type, 
yori COs > CO, hitherto unknown. 

[With G. Hematanen.)-—Wien sodium {-p-toluoylpropionate is 
warmed with phthalic and acetic anhydrides for eight to ten hours, 
a deposit of a-phthalidene-y-p-tolyl-Ay-butenolactone, 

C,H ,Me: ¢: CH . -Uglle 

0- ~co> sa 0— - 
orange-yellow needles, m. p. 266°, is obtained. On treatment with 
an equimolecular proportion of sodium ethoxide in alcoholic solution, 
this substance is slowly converted into the sodium derivative of ethyl 
a-0-carbethoxybenzoyl-B-p-toluoylpropionate, 
C,H,Me-CO-CH,-C(CO,Et):C(ONa)-C,H,-CO, Et, 

yellow needles, m. p. 250° (decomp.) ; the formation of this compound 
is more rapid if a bimolecular proportion of sodium ethoxide is applied, 
the production of this compound under the former conditions being 
probably due to the presence of a little sodium ethoxide arising from 
alcoholysis of the first formed but unisolated 


H 
ay: Soo? C(ONa):C,H,°CO, Et. 


The ester iia with the isolated sodium derivative is 
evidently unstable, for on the addition of acid, the solid obtained 
consists of a-o-carbethoxybenzoyl-y-p-tolyl-Ay-butenolactone, 
H,M C: CH 
CoH Me'?-OFS CH-CO-0,H,-CO, Et, 


0- CO 
yellow leaflets, m. p. 131—132°, and then again near 230° after 
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resolidifying at an intermediate temperature. When dissolved in 
organic media, this lactone tends to change into a more fusible isomeride 
of a-phthalidene-y-p-tolyl-Ay-butenolactone, m. p. 226—227°, the 
existence of which is attributed to geometric isomerism dependant on 
the ethylenic bond. In its chemical behaviour the substance accords 
completely with its isomeride, m. p. 266°. 

a-o-Carbethoxy-y-p-tolyl-Ay-butenolactone on benzoylation in pyridine 
solution gives a benzoyl derivative, probably 


CoH Mert ree C(OBz)-C,H, CO, Et, 


needles, m. p. 154158", which easily undergoes decomposition into 
ethyl benzoate and the above dilactone, m. p. 226—227° ; when treated 
with sodium hydroxide solution the lactone is converted into the 
sodium salt of a-o-carboxybenzoyl-8-p-toluoy!propionic acid, 
C,;H,Me-CO-CH,*CH(CO,Na)-CO-C,H,°CO,Na, 
m. p. above 250° (decomp.), from which the action of dilute hydro- 
chloric acid does not liberate the corresponding acid, but a lactone, 
probably a-o-carboaybenzoyl-y-p-tolyl-Ay-butenolactone, 


soe Top 0H-00-O.H, -CO,H, 


orange-red needles, m. p. 177—178° and then above 220° after 
intermediate solidification. 

a-o-Carbomethoxybenzoyl-y-p-tolyl-A’-butenolactone, obtained in the 
general manner, forms deep yellow leaflets, m. p. 140°; its chemical 
behaviour is similar to that of its ethyl analogue. 

Both the isomeric phthalidenebutenolactones described above (as 
also their described derivatives), when warmed with sulphuric acid in 
methyl- or ethyl-alcoholic solution, undergo conversion into esters of 
2-0-carboxyphenyl-5-p-tolylfuran-3-carboxylic acid 

H— PA pts go 0: 
C(CO,H):-C(C,H,*CO,H) ; 
the dimethyl ester, prismatic crystals, m. p. 103°, and the diethyl ester, 
needles, m. p. 76—77°, were hydrolysed by aqueous-alcoholic sodium 
hydroxide to the free acid, glistening yellow crystals, m. p. 265—266° 
(decomp.), with a bluish-green fluorescence. 

Condensation of 8-benzoylpropionic acid with phthalic anhydride 
under the above conditions gives rise to a-phthalidene-y-phenyl-Ay-buteno- 
lactone, deep yellow needles, m. p. 263—264°, or yellowish-red leaflets, 
m. p. 228—229°, the two forms being the analogues of the two 
isomerides in the case of the corresponding phthalidene-p-toly]-Ay-buteno- 
lactone. Treatment with an equimolecular quantity of sodium ethoxide, 
followed by the addition of acid, converts the lactone into a-o-carbethoxy- 
benzoyl-y-phenyl-Ay-butenolactone, yellow needles, m. p. near 78°. When 
heated with sulphuric acid in methyl-alcoholic solution, phthalidene- 
phenylbutenolactone gives rise to the oily methyl ester of 2-0-carb- 
oxyphenyl-5-phenyl/uran-3-carboxylic acid, from which by hydrolysis 
the free acid can be obtained in yellow needles, m. p. 263°, with a 
bluish-green fluorescence. 

Levulic acid resembles the y-ketonic acids with aromatic substituents 
in readily condensing with phthalic anhydride, with formation of 
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a-phthalidene-y-methyl-Ay-butenolactone, yellow needles, m. p. 225—226°, 
but this substance, on treatment with sodium ethoxide, gave rise only 
to resinous products. The action of methyl-alcoholic sulphuric acid on 
the lactone yielded the oily methyl ester of 2-0-carboxyphenyl-5-methyl- 
furan-3-carboxylic acid, which latter by hydrolysis was obtainable in 
yellow leaflets, m. p. 238—240°. 
a-Phthalidene-y-p-methoxystyryl-A-butenolactone, 
OMe:C,H,°CH-CH:-C:CH, _.. LC,H, 
d-o go? P< >CO, 

deep red leaflets, m. p. 255°, obtained from sodium 4-anisylidene- 
levulate and phthalic anhydride in the general manner, was converted 
by sulphuric acid in methyl-alcoholic solution into the methyl ester, 
yellow needles, m. p. 112°, with a green fluorescence, of 2-0-carboxy- 
phenyl-5-p-methoxystyrylfuran-3-carborylic acid, 

ee ee ny 0 

CH:C(CH:CH:C,H,-OMe)~ ’ 
the free acid, yellow needles with a green fluorescence, m. p. 268—269°, 
being obtained by hydrolysis. D. 


The Addition of Diacylmethanes to Compounds of the Type 
of Ethyl isoPropylidenemalonate. Jonannes ScHEIBER and FRitTz 
Merset (Ber., 1915, 48, 238—266).—Whereas many compounds of 
the type R-CH:C-CO have been condensed with diacylmethanes, 


few of the type RR'C:¢-CO have been examined, owing, of course, to 


the difficulty of obtaining the desired substances. Such compounds 
are mesityl oxide, ethyl dimethylacrylate and the condensation 
products of acetone with malonic, acetoacetic and cyanoacetic esters. 
Up to the present time, the only condensations with diacylmethanes 
which had been effected were normal in their course. They include 
the combination of mesityl oxide with acetoacetic and malonic esters, 
ethyl dimethylacrylate with malonic and cyanoacetic esters, iso- 
propylideneacetoacetic ester with ethyl acetoacetate, and isopropylidene- 
malonic ester with ethyl malonate. Many other combinations have 
now been studied, partly with the expected results and partly with 
surprising complications. 

A. Experiments with ethyl isopropylidenemalonate.—This ester was 
prepared in 39% yield by boiling ethyl malonate, acetone and acetic 
anhydride with zinc chloride, other condensing agents having no 
effect. It is only slowly attacked by ozone in carbon tetrachloride at 
— 15°, the products being quite normal, namely, acetone and, apparently, 
ethyl mesoxalate, and it is converted into malondianilide only after 
prolonged heating with aniline. 

A mixture of this ester (1 mol.) with ethyl sodioacetoacetate 
(2 mol.) in aleohol was heated under nearly 2 atmos. pressure for twenty 
hours, then diluted with water and extracted with ether (“ alkaline” 
extract), and finally acidified and extracted again (‘‘ acid” extract). 
The first extract contained a little unchanged ester, whereas the acid 
extract contained a viscous oil which lost alcohol at about 180° and 
changed into a pale yellow, refractive, elastic substance, b. p. 190—195°. 
Both compounds gave dimethylhydroresorcinol on boiling with barium 
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hydroxide, the first of them is most probably ethyl a-acetyl-BB-di- 
methylpropane-ayy-tricarboxylate (I) and the other ethyl 3 : 5-diketo-1 : 1- 
dimethylcyclohexane-2 : 6-dicarboaylate (11). 

CH(CO,Et) CH(CO,Et)-CO 

(I) OMe oH ved O0,i > (il) OMe “OHO xs co? CH: 
It is remarkable that the former loses alcohol and not a carbethoxyl 
group on heating. Both esters react with phenylhydrazine, but only 
the former (I) with semicarbazide and hydroxylamine, The derivatives 
are those of the ester II in each case; phenylhydrazone, C,,H,,0,N,, 
pale yellow, m. p. 183—184°; disemicarbazone, C,gH.,0.Ng felted 
needles, m. p. 216°, soluble in alcohol, and disemicarbazidesemicarbazone, 
C,,H,,0,N,.. m. p. 248°, insoluble in alcohol ; and bis-isooxazolone, 

10H,,0,N., pale orange crystals, m. p. 195° (decomp.). 

Ethyl isopropylidenemalonate yielded with a-methylisooxazole, that 
is, with sodiocyanvacetone (Claisen, A., 1892, 1072) under the same 
conditions, an acid extract which contained ethyl y-cyano-y-acetyl-BB- 
dimethylpropane-aa-dicarboxylate (III.), which lost alcohol and formed 
ethyl 2-cyano-3 : 5-diketo-1 : 1-dimethylcyclohexane-6-carboxylate (1V), b. p. 
190—200°/18 mm., on distillation. 

CHAc:CN 
(III.) CMe,< OH (CO, Et), — (IV) O0< Since: (CN)-CMe, COS oH- CO,Et 

The original ester only reacted to a slight extent when heated for 
several days with alcoholic sodioacetylacetone and then formed an 
unexpected product, namely, ethyl 1 : 3-dimethyl-A'-cyclobutene-4- 


carboxylate, ac. >CH:CO,Et. This is a highly refractive, 


sweet smelling oil, b. p. 103—105°/18 mm., which has no ketonic 
properties, forms a monobromide, and yields the acid, C,H,,0., m. p. 
94°, on hydrolysis with barium hydroxide. 

The reaction with ethyl sodiocyanoacetate followed an entirely 
different course and led to a product, m. p. 135° (see below, C), the 
formation of which entails the displacement of the malonic residue by 
the cyanoacetic residue. Benzylidenemalonic ester reacts normally 
with ethyl sodiocyanoacetate in the presence of sodiam ethoxide, but 
suffers the same displacement in the presence of diethylamine, the 
product being ethyl a-cyanocinnamate, m. p. 51°. 

B. Experiments with ethyl isopropylideneacetoacetate——This ester 
(Pauly, A., 1897, i, 266) is also only slowly attacked by ozone, the 
products being acetone and ethyl diketobutyrate. It formed the 
same esters with ethyl sodiomalonate as above (Iand II), but did not 
react with the sodium derivative of cyanoacetone or acetylacetone. 
With ethyl sodiocyanoacetate it yielded the product, m. p. 135° (C), 
and with methyl sodiocyanoacetate, the compound, m. p. 178° (D), the 
cyanoacetic residue again displacing the other ester group. 

C. Experiments with ethyl isopropylidenecyanoacetate.—The con- 
densation of acetone with ethyl cyanoacetate is influenced by the 
agent employed. Diethylamine gave an 8% yield (Komppa, A., 1901, 
i, 114), whereas methylamine hydrochloride gives a 25% yield, and 
aniline zinc chloride over 40%. The ester is, again, but slowly 
degraded by ozone, acetone and, apparently, the nitrile-ester of 
mesoxalic acid, CN*CO-CO,Et, being formed. It is hydrolysed by 
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baryta to malonic acid, and it is not affected by hot aniline. With 
potassium ethoxide, it forms neither the normal acid nor dimethyl- 
acrylic acid, but the above compound, C,,H,,0,N,, m. p. 135°. This 
crystallises in glistening leaflets, dissolves in alkali carbonates, gives 
a green and then red coloration with ferric chloride, evolves hydrogen 
cyanide when kept, and reacts with phenylhydrazine and semicarbazide, 
although individual derivatives could not be isolated. For various 
reasons, the formula proposed is 
CO——-CH 
ON-CH< or MeGH7 © CH(CN):CO, Et. 

The same substance is the sole product of the reaction between ethyl 
isopropylidenecyanoacetate and the sodium derivatives of ethyl 
malonate, acetoacetate or cyanoacetate. 

D. Eaperiments with methyl isopropylidenecyanoacetate. This ester, 
CMe,:C(CN)-CO,Me, was prepared by condensing acetone with methyl 
cyanoacetate in the presence of aniline zine chloride. It is a highly 
refractive oil, b. p. 93—95°/7 mm., 104—105°/14 mm., m. p, 20—21°. 
With potassium methoxide it yielded the methyl homologue, 

_ OgH),05No, , 
m. p. 178°, of the foregoing compound under C. This also gave no 
other characterisable derivatives than a mixture of two compounds 
with semicarbazide. 

E. Experiments with ethyl isobutylidenecyanoacetate. This ester [ethyl 
a-cyano-B-methyl-A*-pentenoate| C,H,,0,N, was prepared from methyl 
ethyl ketone by the aniline-zinc chloride condensation. It has 
b. p. 104—108°, does not react with bromine or ferric chloride, but is 
hydrolysed in the normal way. With ethyl sodioacetoacetate, it 
yields the expected ethyl 2-cyano-3 : 5-diketo-1-methyl-1-ethylcyclohexane- 

i - 
6-carbowylate, COX CH(ON) -OMeEt> CH OO2Et, b. p. 165—175°/ 
20 mm. 

F. Experiments with ethyl acetophenonylidenecyanoacelate.—This ester 
[ethyl a-cyano-B-methylcinnamate], C,,H,,0,N, was prepared in 
the same way. It has b. p. 157—158°/6 mm., is hydrolysed by 
barium hydroxide to malonic acid and acetophenone, and by cold, 
alcoholic potassium hydroxide to a-cyano-B-methylcinnamic acid, white 
needles, m. p. 173°. With ethyl sodioacetoacetate, it formed the 
normal product, ethyl 2-cyano-3 : 5-dik-to-1-phenyl-1-methylcyclohexane- 


6-carborylate, CO<GH{oN)-CMePh>CH-CO,Et, b. p. 210—220°/ 


17 mm. 

G. Eaperiments with mesityl oxide——This compound only reacted to 
a slight extent with alcoholic sodioacetylacetone and yielded, in the 
acid extract, 3-keto-4-acetyl-1 : 5 : 5-trimethyl-A!-cyclohexene, 

CH,-CMe 
CMe< oH cco CH: 
a terpene-like oil, b. p. 100—110°/18 mm., which reacted with semi- 
carbazide to form the semicarbazone, C,,H,,0O.N3, m. p. 167°, and the 
corresponding pyrazole, C,,H,,ON,, m. p. 124°. 
_ Mesityl oxide condensed with ethyl sodiocyanoacetate when heated 
in ether under a slight pressure. The alkaline extract contained an 
u 2 
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oil which decomposed on distillation, b. p. above 200°/15 mm., into 
a very viscous product, the two substances being ethyl a-cyano-y-acetyl- 
BB-dimethylbutyrate (V) and 2-cyano-3 : 5-diketo-1 : 1-dimethyleyclo- 
hexane (V1): 

CH,*COMe CO 
(V). CMey< onion): -CO,Et > (VI). CMe<OntoN)-c o> CH: 
The acid extract contained a solid which could not be decile’. This 
was the chief product when the condensation was carried out in the 
presence of excess of alkali ethoxide. It proved to be ethyl a’-cyano- 
BB’ - dimethylacrylyl - a - eyanoacetate [ay - dicyano - B - keto - 8 - methyl - 
Av-hexenoat:| (VII), and it formed white prisms, m. p. 130°, dissolved 
in alkali carbonates, reacted with phenylhydrazine, yielded a semi- 
carbazone, m. p. 204—205°, an isoorazolone, C,H,O,N,, m. p. 113°, 
and, with aniline, a-cyano-B-anilino-B-methylbutyrantlide, 

NHPh-CMe,°CH(CN):CO-NHPh, 

glistening leaflets, m. p. 209—210°. 

Mesityl oxide behaved similarly towards methyl sodiocyanoacetate, 
but the methyl a-cyano-y-acetyl-BB dimethylbutyrate, C,,H,,O,N, did not 
decompose on distillation, b. p. 150—151°/13 mm. It did not 
condense with ethyl sodiocyanoacetate to form the above acrylyl 
derivative, and therefore the formation of the latter has to be explained 
in the following way : 


OMe,:CH-CO-CH, + CH,(CN)-CO,Et —> 
meneame” "ipa 


CMe,:CH-CMe:((CN)-CO-CH(CN):CO,Et ——> 
(VII) CMe,:6(CN)-CO-CH(CN)-CO,Et. 


H. Haperiments with ethyl dimethylacrylate—This ester only 
reacted to a slight extent with ethyl sodioacetoacetate, yielding, on 
distillation of the acid extract, ethyl 3 : 5-diketo-1 : 1-dimethylcyclo- 


hexane-2-carboxylate, CO<GH a> oH ‘CO, Et, b. p. 160—170°/ 


12 mm. 

J. Action of chloroacetol on ethyl sodioacetoacetate—The acid 
extract of the product in this case yielded a pitch-like mass from 
which ethyl a-acetyl-B-ethory-B-methylbutyrate, OEt-CMe,*CHAc:CO, Et, 
was isolated by a current of steam, in the form of long, white needles, 
m. p. 61°. J.C. W 


+CH(CN)*COgEt 
- EtOH 


The Supposed Activation of Benzaldehyde by Asymmetric 
Induction with d-Tartaric Acid, as presumed by E. Erlenmeyer. 
E. Wevexinp (Ber., 1914, 47, 3172—3174).—The interest in 
Erlenmeyer’s so-called asymmetric inductions culminated in the state- 
ment that /-benzaldehyde could be obtained by the agency of d-tartaric 
acid (A., 1914, i, 967). The active aldehyde was neither distilled nor 
analysed, however, and the author now shows that the slight activity 
which benzaldehyde does, indeed, develop is due entirely to an oily 
condensation product. J.C. W. 


cnn ER ae 
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The Preparation of Lzevorotatory Benzaldehyde by Asym- 
metric Induction by means of d-Tartaric Acid ; Conversion of 
the Same into /-Mandelonitrile and d-Mandelic Acid. Emi 
ErLENMEYER (Biochem. Zeitsch., 1914, 66, 509—511. Compare A., 
1914, i, 967).—The oil produced by the addition of water to the alcoholic 
solution of benzaldehyde and tartaric acid which has been heated for 
some hours appears to contain three substances, viz., a small amount of 
a substance from which d-mandelic acid can be produced, and two 
substances, one neutral and one acid, which can be decomposed into 
benzaldehyde and tartaric acid. 8. B. 8. 


Stereoisomerism and the Theory of Electrons. H. Pauty 
(Biochem. Zeitsch., 1914, 67, 439—442).—The author applies the 
electronic theory to the explanation of the stereoisomerism of the 
cinnamic acids and benzaldehyde, lately claimed to have been discovered 
by Erlenmeyer (A., 1914, i, 965, 967). Instead of the formula 


for benzaldehyde, as proposed by Erlenmeyer, the author suggests 


OH, 0% 0- where C* is the asymmetric carbon atom, and —o repre- 
ve) 
sents an electron. 8. B. 8. 


Additive Products of Nitric and Picric Acids with Un- 
saturated Organic Compounds. Constitution of Benzene. 
G. Reppeien (J. pr. Chem., 1915, [ii], 91, 213—244).—It is generally 
assumed that the unsaturated oxygen atom of the carbonyl group 
determines the formation of additive compounds of ketones with acids 
and salts (compare A., 1912, i, 986), but the author finds that, in 
general, all compounds containing the group C:O, C:N or N:N yield 
loose but well-defined additive compounds with nitric acid. Such 
additive compounds are not obtainable from ethylene derivatives, but 
the solubility of nitric acid in certain hydrocarbons, for instance, 
benzylidenefluorene, indicates their existence. Picric acid, which is a 
strong acid devoid of the oxidising properties, the hygroscopic 
character and the volatility of nitric acid, forms additive compounds 
with substances containing the grouping C:O, C:N, N:N or C:C. 
Picrates of saturated hydrocarbons are unknown, and, in general, 
aromatic double linkings are far less unsaturated than aliphatic, and 
their capacity for addition consequently lower ; compounds, such as 
benzene picrate, naphthalene picrate, anthracene picrate, etc., are, 
however, known, as also are picrates of unsaturated hydroaromatic 
hydrocarbons, such as pinene. 

Additive compounds of nitric acid readily undergo decomposition, 
even by solvents such as water, with which an equilibrium is attained 
in dependence on the proportion present. On the other hand, 
excessively concentrated nitric acid nitrates the organic compound, so 
that the preparation of the additive compounds necessitates the careful 
adjustment of the concentration of the acid. Analogous behaviour is 
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shown by the picrates, a solvent which dissolves one component of a 
hydrocarbon picrate appreciably more readily than the other effecting 
either partial or complete scission of the additive compound. 
According to Pfeiffer’s theory of halochromy (A., 1910, i, 852; 
1911, i, 788), the constitution of the additive compounds of nitric and 
picric acids may be represented thus : 
R R R R 
R:C —> R:C— N—-> R-C —> 
O--HNO, N-*HNO, N-*HNO,  R-C-‘OH-C,H,(NO,), ° 
R R R 
The acid saturates a certain affinity of the atom to which it is 
juxtaposed, so that some degree of affinity, indicated by the arrow, is 
liberated at the other atom adjacent to the double linking. Marked 
modification of the stability of the additive compound is evident 
where the double linking stands in conjugated relation to a second. 
If this is a C0 or a C:N group, the stability is diminished. Thus, 
benzophenone nitrate keeps for half-a-day in a desiccator over 
sulphuric acid, and fluorenone nitrate for almost two days, whereas 
benzil nitrate decomposes immediately, and phenantbraquinone nitrate 
persists for scarcely half-an-hour ; further, additive acid compounds of 
benzildianil are more unstable than those of benzophenoneanil 
(A., 1914, i, 695). Where, however, the second double linking is a 
carbon linking, so that the compound contains the grouping 
0:C-C:C, N:C-C:C, or C:C-C:C, 
the stability of the additive product is enormously increased. Thus, 
whilst benzaldehyde nitrate and picrate last only a few hours, the 
corresponding compounds of cinnamaldehyde remain unchanged for 
weeks, and similar differences are observed between the additive 
products of acetophenone and benzophenone, and those of styryl 
methyl ketone, phenyl styryl ketone, and distyryl ketone (A., 1912, 
i, 986). The differences of affinity between the groups 
0:C-C:0, C0, and C:C-C:0 
may be clearly seen by measuring the extents to which hydrolysis 
occurs when the nitrates of dibenzoyl, benzophenone, and phenyl 
styryl ketone are treated with the same proportion of dilute nitric 
acid at 15°. The constitution of such compounds is best expressed on 
the basis of Thiele’s and Staudinger’s views, thus: 
C,H,"CH:CH°CH:0 
H ’ 
Y HNO, 
the double arrow denoting an intensified partial valency. Bruni and 
Tornani’s observations (A., 1904, i, 875), and those of Thiele and 
Henle (A., 1906, i, 571) may be explained similarly, and the slight 
but distinct power of addition exhibited by benzene, naphthalene and 
anthracene is also to be attributed to the presence of conjugated 
double linkings. A constitution similar to that suggested for these 
picrates has been proposed by Reich (A., 1914, i, 41) for the additive 
compounds of halogens with unsaturated hydrocarbons. 
In order to characterise these additive compounds of nitric and 


ORGANIC CHEMISTRY. i. 259 


picric acids and of the halogens as a class of individual substances, 
the author proposes for them the name “ pre-compounds” (Vorver- 
bindungen), signifying thereby molecular compounds, 


A-> 
<oM (A=atom, M = molecule), 


which arise prior to true saturation of a double linking, but do not 

necessarily lead to complete saturation and destruction of the double 

linking. The tendency to addition with formation of pre-compounds 

seems to be related inversely to the tendency to addition with 

resolution of the double linking, and it should be possible to isolate 

molecular halogen additive products with compounds containing C:O 

or C:N, and perhaps with 

Br, those containing N:N. Such 

CO..B } ee compounds are, indeed, known, 

++ Dy for instance, dibromocamphor 

CsHu<oy ” CH bn, (annexed formula), jalan 

bromobenzylideneazine and 

azobenzene perbromide, and it may be that the dark perbromides 

of pp’-diethoxystilbene and similar compounds described by Hantzsch 
and Denstorff (A., 1906, i, 745) are of this nature, 

According to Pfeiffer’s views, al] these pre-compounds should exhibit 
more or less marked halochromy, and such intensification of colour is 
always observed. Pfeiffer’s investigations on the quinhydrones 
(A., 1914, i, 551) lead to a third possible structure for the picrates of 


the hydrocarbons, namely, OH-C,H,(NO,),°N:0...C,H,, but such a 
9) 


scheme is incapable of expressing the relations, described above, 
existing between the additive products of picric and nitric acids 
and the halogens. Distinct differences apparently exist between the 
molecular compounds of the nitrohydrocarbons and those of picric 
acid, owing to the strong acidity of the latter and the feeble acidity 
of the former. Ostromisslensky (A., 1912, i, 22) gives a fourth 
structure for the picrates of the hydrocarbons, which, however, leaves 
unexplained their intense colour. 

The pre-compound theory may possess importance in connexion 
with the problem of orientation in the benzene nucleus. For instance, 
when benzene is introduced into a mixture of nitric and sulphuric 
acids, it may be assumed that the benzene and the sulphuric (or nitric) 
acid first form a pre-compound, free affinities occurring in the ortho- 
and para-positions to that at which the acid is attached. At these, 
then, the nitro-group is added, whilst the hydroxyl proceeds to the 
sulphuric acid and forms water. Treatment with water decomposes 
the pre-compound with formation of nitro-, dinitro-, and trinitro- 
benzene. 

The view that velocity of reaction =affinity/chemical resistance is 
applied to the case of benzene and its homologues. The similarity in 
properties shown by these homologues would indicate that the 
resistances they offer towards one and the same reagent under definite 
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conditions would be equal. Benzene, being the initial member of a 
homologous series, occupies a separate position, but the author shows 
that it is pot necessary to assume the absence of double linkings in 
the benzene molecule. The latter is discussed in regard to its 
behaviour towards: (1) Halogens. Luther and Goldberg (A., 1906, 
ii, 641) have shown that the apparent inactivity of benzene towards 
halogens is accounted for by the anti-catalytic action of the air and 
that, in the light, oxygen-free benzene combines almost instantan- 
eously with six atoms of chlorine ; towards bromine it shows similar 
behaviour (private comm. by Luther). As is the case with all 
compounds containing pureiy carbon double linkinys, these reactions 
proceed with extreme slowness in the dark. Judged by the attainment 
of an equilibrium in their reactions with the halogens, various 
aliphatic double linkings are far more unsaturated than those of 
benzene. (2) Oxygen. The reaction of benzene with oxidising agents 
is slow, but not essentially different from that of compounds with 
aliphatic double linkings. The formation of benzene triozonide and 
its decomposition into glyoxal (compare Harries and Weiss, A., 1904, 
i, 861; Harries, A., 1906, i, 225), and the relatively rapid oxidation 
of benzene by strongly acid permanganate solutions, compared with 
that of saturated hydrocarbons, such as cyclohexane (compare Wieland, 
A., 1912, i, 944), indicate the presence of double linkings in the 
benzene molecule. (3) Hydrogen. The hydrogenation of benzene in 
presence of metallic catalysts proceeds rapidly and completely if the 
benzene is absolutely pure, small proportions of thiophen exerting an 
anti-catalytic effect. Other indications of the presence of double 
linkings in the benzene molecule are the coloration given with 
tetranitromethane, the reaction with ethyl diazoacetate, the appearance 
of a so-called “active” double linking on introduction of a hydroxyl 
or amino-group, the behaviour towards a mixture of nitric and 
sulphuric acids, the ability to dissolve up to 3 mols. of hydrogen 
chloride, the addition of 3 mols. of hypochlorous acid, the molecular 
refraction, the magnetic rotation in comparison with that of hexatriene, 
etc. Borsche and Bahr’s experimental proof of Kekulé’s benzene formula 
(A., 1914, i, 28) cannot be regarded as valid, as it assumes equality of 
the chemical resistance in the original and in the monosubstituted 
compound, which is not justified, since experiments on the chlorination 
of acetic acid, acetone and toluene, and on the nitration of phenols, etc., 
show that the chemical resistance is always altered by the entry of a 
substituent. 

Thiele’s first formula (A., 1899, i, 554) is regarded as the best 
expression of the benzene molecule, as it contains the double linkings 
and pictures the slight, but not suppressed, reactivity. The two 
objections to this formula, that it should give rise to two isomeric 
ortho-disubstituted products, and that it does not explain the far 
greater reactivity of the analogously constructed cyclotetraene, are 
discussed and answered. 

Benzaldehyde nitrate, C,H,-CHO,HNO,, is a colourless oil, which 
remains liquid at —30° and decomposes rapidly in the air, turning 
yellow and giving up nitric acid. Acetophenone nitrute, 

Ph-COMe,HNO,, 
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is a colourless oil of similar properties to the preceding compound. 
Benzophenone nitrate (compare Meyer, A., 1910, i, 179) forms 
aggregates of thin, yellowish-white prisms, m. p. 31°. Benzaldehyde 
picrate, C,H,*CHO,OH:-C,H,(NO,),, forms unstable, pale yellow prisms, 
m. p. 70—72°, with previous softening. Cinnamaldehyde picrate, 
CHPh:CH-CHO,C,H,0,N,, forms pale yellow prisms, m. p. 66—67°. 
Distyryl ketone picrate, CO(;CH:CHPh),,C,;H,O,N,, forms stable, orange- 
coloured, rhombic crystals, m. p. 113—114°. Benzophenoneanil picrate, 
CPh,:NPh,C,H,O,N,, forms deep yellow crystals, m. p. 188—189°. 
Fluorenoneanil picrate, (C,H,),C:NPh,C,H,O,N,, forms oblique, garnet- 
red prisms, m. p. 187—188°. Azobenzene nitrate, C,H,-N,Pb,HNO,, 
forms highly unstable, red crystals. Azobenzene picrate (?) forms 
unstable, red crystals. Stilbene picrate forms unstable, brown needles, 
m. p. 94—95° p:p’-Dimetbylstilbene (1 mol.) and picric acid 
(1 mol.), when fused together, yield brown crystals, which decompose 
into their components in a few moments. T. H. P. 


The Photochemistry of Phenylacetaldehyde; Formation 
of Triphenylparacetaldehyde and Other Polymerides. Hans 
Sroppe and ALFRED Lippotp (J. pr. Chem., 1914, [ii], 90, 277—296). 
—Phenylacetaldehyde forms, according to conditions, various poly- 
merisation products. The pure aldehyde was prepared by distillation 
under reduced pressure of the commercial article. It boiled at 88°/ 
18 mm., and two other fractions of higher boiling point were invariably 
obtained, which molecular-weight determinations showed to contain 
partly polymerised products. The mean refractive index of the 
monomeric aldehyde, n@ =1°52204, was used in subsequent experi- 
ments as a criterion of purity, and of the absence of polymerides. 

With 23% sulphuric acid a crystalline polymeride, m. p. 155—156°, 
was produced, which in freezing benzene and chloroform had a 
molecular weight corresponding with (C,H,O),. Owing to a similarity 
in properties with paracetaldehyde it is designated triphenylparacet- 
aldehyde, and assigned the constitution 

P O-CH(CH,Ph) 
CH,Ph CH<0.cH(CH:Ph)> 
It is soluble to the extent of 2°79% in the monomeric aldehyde (nj of 
saturated solution=1°52290). It possesses no aldehydic properties, 
can be distilled almost without decomposition at 150—160°/0-01 mm., 
and with slight decomposition at 240—250°/13 mm., but under atmos- 
pheric pressure it is depolymerised to the extent of 98°5%. 

Concentrated sulphuric acid converts phenylacetaldehyde at ordinary 
temperatures, and also at -—80°, into a resin. Hydrochloric acid 
(23%) produces in two days a colourless, amorphous non-aldehydic 
polymeride, and dry hydrogen chloride probably a condensation product ; 
neither of these substances was further investigated. Formic and 
acetic acids do not cause polymerisation. 

Aqueous potassium hydroxide (10%) converts phenylacetaldehyde 
almost momentarily into a yellowish-white, amorphous mass, which 
according to molecular-weight determinations in acetic acid is a 
dimeric modification. It has no aldehydic properties, cannot be 
crystallised, begins to melt at 50°, and is depolymerised vigorously 
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at 90—100°, and to the extent of 75% even when distilled in an 
absolute vacuum. It is designated as diphenylmetacetaldehyde, as its 
properties recall those of metacetaldehyde. 

The polymerisation of phenylacetaldehyde in the absence of catalysts 
leads to two different products, crystalline tripheny] paracetaldehyde and 
a highly refractive viscous substance, the quantity of each depending 
on the intensity and wave-length of the incident light. In the dark, 
or with periodical exposure to ultra-violet light, the viscous 
polymeride, which has a molecular weight at least five times that 
of the parent substance, is the sole product. In the dark, poly- 
merisation proceeds continuously, but during the exposure to light 
it appears, from refractive index determinations, to cease; in the 
succeeding dark period, however, it proceeds again even more rapidly 
than with specimens which were always kept in the dark. This is 
therefore an example of photochemical after-effect. An explanation 
of the retardation during the period of illumination is sought in the 
conception of two opposing reactions leading to an equilibrium : 

dark 
nO,H,O0 ——~ (C,H,0)n. 
light 

At 100° in the dark this polymerisation proceeded with great 
rapidity, and after twenty-five minutes, a value was obtained for the 
refractive index which was only reached in twenty days at 21°. By 
repeated short exposure to light of long wave-length, followed by dark 
periods, phenylacetaldehyde changed partly into the above polymeride, 
and partly into triphenylparacetaldehyde, which after some weeks 
filled the whole liquid with a solid, crystalline mass. Since ultra- 
violet light had no effect on triphenylparacetaldehyde, it is obvious 
that the two polymerisations proceed quite independently of each 
other. In presence of water, the polymerisation is retarded both in 
the dark and in light of long wave-length. G. F. M. 


New Syntheses of Aldehydes. I. Ernst Spits (Monaish., 1915, 
36, 1—12).—The discovery that one alkyloxy-group of an acetal may 
be replaced by alkyl or aryl by means of magnesium alkyl or aryl 
haloids (A., 1914, i, 650) has been extended in the case cof ethoxyacetal. 
This reacts to form two ethers, thus: 

OEt-CH,°CH(OEt), +MgRX —> OEt-CHR:’CH,:OEt 
and OEt-CHR:CH,-OEt + MgRX —> CHR:CH:OEt. 
These ethers are readily hydrolysed to the same aldehyde, and since 
ethoxyacetal is easily prepared, the method offers a convenient 
synthesis even of sensitive aldehydes. The substituted phenylacet- 
aldehydes are described. They all possess fragrant odours. 

Some of the organo-magnesium compounds employed displayed 
remarkable luminescence when exposed to the air. Thus, magnesium 
p-chloropheny! bromide emits an intense greenish-blue light, and 
magnesium o-4-xylyl bromide a pale yellow. 

Ethoxyacetal was prepared from bromoacetal, which was obtained by 
a simple modification of Freundler and Ledru’s method (A., 1905, i, 
326). The latter was added to a cold concentrated solution of sodium 
ethoxide and then heated at 100° for a day. The ethoxyacetal was 
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boiled with sodium and then had b. p. 57—58°/11 mm. In general 
the preparation of the aldehydes was carried out by adding ethoxy- 
acetal to the Grignard reagent, heating the mixture in a metal-bath 
under reflux {allowing the solvent ether to escape), decomposing the 
product by dilute hydrochloric or acetic acid, isolating and distilling the 
mixed ethers, and allowing these to drop into boiling, about 50% 
sulphuric acid at such a rate that the products distilled over in the 
steam. The aldehydes were isolated from the ethereal extract of this 
distillate by means of sodium hydrogen sulphite and the unchanged 
ethers submitted to hydrolysis again. 

Ethoxyacetal reacts with magnesium phenyl bromide or iodide to 
form af-diethoxy-a-phenylethane and also phenylvinyl ethyl ether, 
both of which yield phenylacetaldehyde on hydrolysis. Similarly, 
magnesium o-tolyl iodide yields a little o-tolylvinyl ethyl ether, 
b. p. 103—106°/10 mm., and also aB-die hoxy-a-o-tolylethane, 

C,H,Me-CH(OEt)-CH,°OEt, 

b. p. 119—121°/9 mm., both of which give o-tolylacetaldehyde on 
hydrolysis (Kronik, A., 1911, i,210). m-LIodotoluene was transformed 
into m-tolylacetaldehyde, b. p. 94°/10 mm., and p-bromotoluene into 
aB-diethoxy-a-p-tolylethane, b. p. 120—122°/10 mm., and then into 
p-tolylacetaldehyde (Kling, A., 1908, i, 188). 4-Iodo-m-xylene yielded 
o-p-dimethyl phenylacetaldehyde, b. p. 106—108°/10 mm., and p-chloro- 
bromobenzene gave af-diethoxy-a-p-chlorophenylethane, C,H,Cl(OEt),, 
b. p. 126—129°/9 mm., and then p-chlorophenylacetaldehyde, b. p. 
104—106°/10 mm. 

Attempts were also made to prepare chlorohydrins by the interaction 
of chloroacetaldehyde with magnesium alkyl or aryl haloids and to 
convert these into glycol ethers and then into aldehydes, but in most 
cases ethylene oxides were obtained. Chloroacetaldehyde was obtained 
by distilling the pure trimeride, b. p. 142—144°/10 mm. This formed 
8-chloro-a-phenylethy! alcohol, b. p. 112—114°/10 mm., with magnesium 
phenyl bromide, and this yielded mainly styrene oxide with a small 
quantity of B-ethoxy-a-phenylethyl alcohol, b. p. 118—120°/11 mm., 
when warmed with sodium eéthoxide. The latter substance was 
converted into phenylacetaldehyde by the above method. A somewhat 
better result was obtained in the case of 4-bromo-o-xylene. This yielded 
o-4-xylylethylene oxide, C,,H,,0, b. p. 105—108°/10 mm., and also a fair 
amount of B-methoxy-a-0-4-xylylethyl alcohol, 

C,H,Me,*CH(OH)-CH,:OMe, 
b. p. 144—149°/10 mm. (sodium methoxide was used in this case). 
The latter yielded 0-4-xylylacetaldehyde, b. p. 112—114°/10 mm., on 
hydrolysis. p-Chlorobromobenzene only yielded p-chlorophenylethylene 
oxide, C,H,OCI, b. p. 102—103°/10 mm. J.C. W. 


Alkyl., Oximino-, and Amino-derivatives and Diketones of 
the cycloHexane Series. I. Derivatives of Methylcyclohexan- 
3-one. A. Kérz, E. Nusspaum, and E, Taxens (J. pr. Chem., 1914, 
[ii], 90, 357—381).—K6tz and Blendermann (A., 1913, i, 1069) and 
Kotz and Lemien (this vol., i, 247) have shown that #-ketone- 
oxalic esters may be alkylated by way of their sodium derivatives, and 
Kotz and Schwarz (Diss., Gottingen, 1908) found that the velocity of 
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substitution of the characteristic hydrogen atom in cyclic B-ketone- 
carboxylic esters diminishes considerably from methyl to ethyl to 
isopropyl. Siudy of the action of allyl and propyl iodides on ethyl 
sodio-8-methyleyclohexanonecarboxylate shows that of the three alkyl 
haloids containing three carbon atoms, the unsaturated compound 
exhibits the greatest, and the saturated normal-chain compound the 
least reactivity. 

Ketonic decomposition of the 1-methyl-4-alkyl-3-cyclohexanone-4- 
carboxylic esters proceeds most easily with the 4-methyl- and some- 
what less readily with the 4-ethyl-derivative, and of the allyl- iso- 
propyl- and propyl-derivatives the first is most and the last least 
easily decomposed. 

Aleoholysis of 1-methy]-4-allyl-3-cyclohexanone-4-carboxylic esters 
and of the corresponding 1-methyl-4-propyl esters leads to ethyl 
B-methyl-e-allylpimelate and f-methyl-e-propylpimelate, the acid 
corresponding with the former of these being the carboxy] derivative 
of the higher homologue of citronellic acid or of the menthonenic 
acid, CMe,:CH:CH,°CH,°CHMe-CH,°CO,H, obtained by Wallach 
a Terpene und Campher,” 1914, 382) from menthonitrile. 

2 ; 4-Dioximino-1l-methyl-3-cyclohexanone, obtained by von Baeyer 
(A., 1896, i, 445) as a by-product of the nitrosation of pulegone, has 
been prepared by treatment of 1-methyl-3-cyclohexanone with amyl 
nitrite and acety! chloride (compare Borsche, A., 1910, i, 178). 

Ethyl 1-methyl-4-allyl-3-cyclohewanone-4-carboxylate, C,,H,.O,, pre- 
pared by the action of sodium ethoxide and allyl iodide on ethyl 
1-methyl-3-cyclohexanone-4-carboxylate, is a pale yellow oil, b. p. 
258—260°, or 128—130°/9 mm., and forms a semicarbazone, C,,H,,0,N,, 
m. p. 153—154°. When reduced by Skita’s method, it yields 
ethyl 1-methyl-4-propyl-3-cyclohexanone-4-carboxylate, C,,H,.03, b. p. 
263—265°, or 145—150°/20 mm., which may also be obtained by the 
action of propyl! iodide on the potassium derivative of ethyl 1-methy]l- 
3-cyclohexanone-4-carboxylate, and forms a semicarbazone, m. p. 
158—159°. 

With alcoholic potassium hydroxide, ethyl 1-methyl-4-allyl-3-cyclo- 
hexanone-4-carboxylate gives 1-methyl-4-allyl-3-cyclohexanone, b. p. 
211—214° (Augspurger, Diss., Gottingen, 1913, gave 195—220°), 
which forms a semicarbazone, m. p. 147—149°; reduction of the 
ketone yields 1-methy]-4-n-propyl-3-cyclohexanone, the semicarbazone 
of which has b. p. 157—158° (Augspurger, Joc. cit., gave 157—161°). 
Treatment of the 4-allyl ester with sodium ethoxide at 150° gives 
ethyl B-methyl-c-allylpimelate, 

CH,:CH-CH,°CH(CO,Et)-CH,-CH,-CH Me-CH,-CO, Et, 

b. p. 175—178°/20 mm., and this on reduction yields ethyl B-methyl-e- 
propylpimelate, b. p. 163—164°/12 mm. 

4-Oximino-1-methy]-3-cyclohexanone (compare Takens, Diss., Gottin- 
gen, 1910), m. p. 158—159°, forms a benzoyl derivative, C,,H,,0,N, 
m. p. 115°, and on reduction with stannous chloride and hydrochloric 
acid is converted into 4-amino-1-methyl-3-cyclohexanone, which forms a 
hydrochloride, C,;H,,ON,HCI, m. p. 171°, a carbamide, C,H,,0,N., m. p. 
230°, and a benzoyl derivative, C,,H,,O,N, m. p. 118°." When the 
hydrochloride of this amino- ketone is neutralised with alkali hydroxide 


ovement 5 oes 


ORGANIC CHEMISTRY. i. 265 


or carbonate solution, it undergoes condensation to the pyrazine base, 


CHMe: CH, *C: N—CH- CH,°CH, 
Ou, CH, — dn. N: d. CH,— HMe , m. p. about 75°, which is difficult 
to purify. 

1-Methyl-3 : 4-cyclohexanedionephenylosazone, obtained by the action 
of pheuylhydrazine on 4-oximino-l1-methyl-3-cyclohexanone, has m. p. 
140° (compare Sauer, Diss., Gottingen, 1914). 

2 :4-Dioximino-1-methyl-3-cyclohexanone, 


OH:N: C<Gu, C(: “NCH OH Me, 


prepared by the action of acetyl ‘Storide and amyl nitrite on either 
1-methy1-3-eyclohexanone or 4-oximino-1-methy1-3-cyclohexanone, begins 
to turn brown at 170°, and is decomposed completely at 190°. When 
the methylhexanone is employed, rapid addition of the amyl nitrite or 
the initial presence of too much acetyl chloride leads to the formation 
of the hydrochloride of the methyleyclohexenylidenemethyleyclohexanone, 
CHMe-CH,.~,, CH,°CH 
CH.<oH —cH-e C692 cH CHMe, 
m. p. 90°. 

2 : 4- Diamino-1-methyl-3-eyclohexanone, C,H,,ON,, obtained by re- 
duction of 2 :4-dioximino-1-methyl-3-cyclohexanone, gives a hydro- 
chloride (+2HC1), m. p. about 270°. 

3: 4-Dioximino-1-methyleyclohexane, ©,H,,O,N,, prepared from 
hydroxylamine and 4-oximino-1-methy]-3-cyclohexanone, has m. p. 168°, 
and in alcoholic solution gives brown precipitates with copper and iron 
salts, a reddish-violet precipitate with nickel nitrate,and a deep red 
coloration with cobalt salts. The nickel salt, 

CHMe: CH, *C. NO Nie’ -N(OH): C: CH, *CHMe 
CH,—CH —¢: wool “N(OH): C CH, -OH, : 
detonates when heated. 

3: 4-Diamino-1-methyleyclohexane, obtained by reduction of the 
dioximino-compound, is a liquid and forms a hydrochloride, mw. p. above 
300°, a yellow platinichloride, C,H,,N,,H,PtCi,, m. p. above 300°, and 
a dibensoyl derivative, m. p. 162°. 

1-Methyl-3 : 4-cyclohexanedione, C,H,,0,, prepared from 4-oximino-1- 
methyl-3-cyclohexanone or 3: 4-dioximino-l-methylcyclohexane, has 
m. p. 35—36°, b. p. 85°/12 mm., gives a red coloration with ferric 
chloride in alcoholic solution and reacts in its enolic form with sodium, 
hydrogen being evolved. Its phenylosazone is described above, and its 
diowime, which may .also be obtained from 4-oximino-l-methy]l-3- 
cyclohexanone (vide supra), yields a dibenzoyl derivative, m. p. 171°. 

T. H. P. 


The Influence of the CO-Group on the Mobility of the 
Chlorine Atom in 4-Chloro-3-nitrobenzophenone and 4:4’ 
Dichloro-3 : 3’-dinitrobenzophenone. D. Maron and CHARLES 
Fox (Ber, 1914, 47, 2774—2783).—By successive action of 
phosphorus pentachloride and aluminium chloride on a mixture of 
4-chloro- 1” we acid and benzene (compare Ullmann and 
Mallet, A., 1898, i, 594), there was obtained 4-chloro-3-nitrobenzo- 
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phenone, COPh-C,H,Cl- NO,, as colourless needles, m. p. 105° ; this 
was converted by ‘reduction with iron and acetic acid into 4- chloro- 3- 
aminobenzophenone, colourless needles, m. p. 94°; acetyl derivative, 
needles, m. p. 79—81°. When 4-chloro-3-nitrobenzophenone was 
heated under increased pressure at 124—128° with alcoholic ammonia 
and sodium acetate, interaction took place with formation of 3-nitro- 
4-aminobenzophenone, the observed m. p., 140-5°, being higher than 
that recorded previously (Schépff, A., 1892, i, 337) ; benzoy/ derivative, 
colourless leaflets, m. p. 154—155°; acetyl derivative, very pale 
yellow needles. Treatment of the chloronitro-compound with aniline 
at water-bath temperature yielded 3-nitro-4-anilinobenzophenone, 

p- 157°, whilst an alcoholic solution of dimethylamine at 110—170° 
yields 3-nitro-4-dimethylaminobenzophenone, golden-yellow needles, 
m. p. 116°. 

4-Chloro-3-nitro-2' : 4’-dimethylbenzophenone, obtained by the succes- 
sive action of phosphorus pentachloride and aluminium chloride on 
a suspension of 4-chloro-3-nitrobenzoic acid in m-xylene, reacted with 
an alcoholic solution of dimethylamine in the presence of sodium 
acetate at 100°, producing 3-nitro-4-dimethylamino-2' : 4'-dimethylbenzo- 
phenone, deep yellow needles, m. p. 103—104°. 

In the general manner a dichloro-3-nitromethylbenzophenone was 
prepared from 4-chloro-3-nitrobenzoic acid and p-chlorotoluene ; the 
m. p., 113—118°, was not sharp, and it is probable that the product was 
a mixture of the two possible isomerides. 

4: 4'-Dichloro-3-nitrobenzophenone, obtained in the usual manner 
from 4-chloro-3-nitrobenzoic acid and chlorobenzene, formed colour- 
less needles, m. p. 88—89° ; nitration converted this into 4 : 4’-dichloro- 
3 : 3'-dinitrobenzophenone, pale yellow needles, m. p. 132—133°, which 
when heated with alcoholic ammonia and sodium acetate at 122—127° 
yielded 3: 3'-dinitro-4 : 4’-diaminobenzophenone, red needles, m. p. 
287—289° ; diacetyl derivative, yellow needles, m. p. 219—221°. 

1-Chloro-2 : 4-dinitrobenzene and 4-chloro-3-nitrobenzophenone on 
treatment with potassium xanthate yielded respectively tetra- 
nitrodipheny] disulphide and a dinitrodibenzoyldiphenyl sulphide, 

(NO,°C,H,Bz,),S8, 
m. p. 174—175°. On heating at 100° for an hour, a mixture of 
4 : 4-dichloro-3-nitrobenzophenone, sodium acetate, and potassium 
xanthate in alcoholic solution, the product was a dinitrodichloro- 
benzoyldiphenyl sulphide, [C,H,Cl-CO-C,H,(NO,)],8, yellow needles, 
m. p. 205—206°. D. F. T. 


Preparation of w-Aminoresacetophenone. 8. Kermmarsu and 
S. Nakxanasur (J. Pharm. Chim., 1915, [vii], 11, 136; from Yakuga- 
kuzasshi, 1914) —Resacetophenone is converted by “the action of 
amyl nitrite and sodium ethoxide into oximinoresacetophenone, 
m. p. 160°, which gives w-aminoresacetophenone when treated with 
zine chloride or reduced catalytically. The substance may be crystal- 
lised from acetone in the form of long, light yellow needles, m. p. 198° 
(decomp.) ; it yields a triacetyl derivative, NH Ac*CH,°CO’C,H,(OAc)., 
colourless prisms, m. p. 136—137°, a phenylhydrazone, m. p. 195—196°, 
a hydrochloride (colourless needles), m. p. 250°, and a picrate (yellow 
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needles), m. p. 188° (decomp.). Unlike other amino-ketones, »-amino- 
resacetophenone is stable in the free state. W. P.S. 


Determination of Constitution of Enols. III. The Be- 
haviour of the Desmotropic Formyldeoxybenzoins towards 
Ozone. Jonannes Scuerper and Geore Horrer (Ber., 1914, 47, 
2704—2708).—Formyldeoxybenzoin exists in two enolic forms, the 
existence of which might be due to geometrical isomerism, but for 
which Wislicenus and Ruthing (A., 1911, i, 303) prefer the structural 
isomeric formula CPhO-CPh:CH-OH and OH:CPh:CPh-CHO respec- 
tively. The chemical behaviour of these substances, however, does not 
exclude the possibility that they are actually geometrical isomerides, 
and to decide this point they have been submitted to the action of 
ozone. If the yellow a-isomeride possesses the former of the above 
formule, its ozonide should give rise to benzil and formic acid as 
fission products, whilst the B-isomeride on the basis of the second 
structure might be expected to yield phenylglyoxal and benzoic acid. 

When put to the test of experiment by treating with ozone a 
solution of the a-isomeride or a suspension of the f-isomeride in 
carbon tetrachloride at — 20°, the same products were obtained in 
both cases, namely, benzil and formic acid, so that in all probability 
the a- and f-compounds are truly geometrical isomerides having the 
former of the above structures, 

Determination of the percentage of the enolic dynamic isomeride 
in each of the above compounds by K. H. Meyer’s titration method 
indicated approximately 101% and 95% of enol in the a- and f- 
isomerides respectively. D. F. T. 


a-Chloro- and -Bromo-substitution Products of aa-Un- 
saturated Ketones. Txropor Hevirmater (Annalen, 1914, 
406, 151—173).—The author has investigated the substitution 
products obtained from the additive compounds of the halogens 
and aa-unsaturated ketones by the elimination of hydrogen haloid 
by means of pyridine or anhydrous alkali acetate. In most cases 
an a-halogen substituted product is obtained, but 2 : 5-dibenzylidene- 
cyclopentanone tetrabromide loses the whole of its halogen, the 
original, unsaturated cyclic ketone being regenerated. 

By boiling during one hour an absolute alcoholic solution of phorone 
tetrabromide and anhydrous potassium acetate (4 mols.), nearly 76% 
of the halogen is removed, but when the time of boiling and the 
amount of the acetate are diminished by one-half, aa’-dibromophorone, 
(CMe,:CBr),CO, faintly yellow prisms, m. p. 30°, is obtained. It does 
not react additively with bromine or hydrogen bromide, and is 
oxidised by aqueous sodium carbonate and potassium permanganate, 
yielding acetone, oxalic acid, and a little acetic acid. 

In a similar manner, phorone tetrachloride, CO(CHCI*CMe,Cl),, 
colourless prisms, m. p. 59°, prepared from its constituents in carbon 
tetrachloride at 0°, yields aa’-dichlorophorone, C,H,,OCl,, b. p. 
105—106°/15 mm. 
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Distyryl ketone dibromide (Groebel, A., 1903, i, 497) is converted 
by boiling ethyl-alcoholic sodium acetate into B-bromodistyryl ketone, 
CHPh:CBr-CO-CH:CHPh, pale yellow, prismatic needles, m. p. 66°. 
This substance is scarcely affected by boiling with pyridine or with 
sodium acetate and acetic anhydride, reacts with bromine in carbon 
tetrachloride to form bromodistyryl ketone dibromide, 

CHPh:CBr:CO*CHBr-CHPhBr, 
prismatic needles, m. p. 121° (decomp.), at 0°, and tetrabromide, 
CHPhBr-CBr,-CO-CHBr-CHPhBr, colourless prisms, m. p. about 
184° (decomp.), at the ordinary temperature (with 2 mols. of 
bromine), and reacts with boiling methyl-alcoholic potassium hydroxide 
(1 mol.) to form cinnamoylacetophenone. 

Di-B-bromostyryl ketone, CO(CBr:CHPh),, yellow, prismatic needles, 
m. p. 97—97°5°, can be prepared from the preceding bromides, 
but is best obtained by boiling distyryl ketone tetrabromide 
with alcoholic sodium acetate or with pyridine. It is not attacked 
by boiling aqueous potassium permanganate, alcoholic ammonia, 
pyridine, or boiling acetic anhydride and sodium acetate, loses 
hydrogen bromide by treatment with phenylhydrazine or aniline 
in ethereal solution, and is reduced by amorphous phosphorus and 
boiling hydriodic acid, D1‘7, yielding 1 : 2-diphenylcyclopentane 
(Japp and Lander, T., 1897, 71, 128). A cyclic structure for 
di-8-bromostyryl ketone is exclud:d, because the ketone in acetone 
solution at 0° is oxidised by potassium permanganate, yielding benz- 
aldehyde, benzoic acid (impure), and oxalic acid. 

By reaction with bromine in carbon tetrachloride, di-8-bromostyryl 
ketone yields dibromodistyryl ketone dibromide. 

CH PhBr-CBr,*CO-CBr:CH Ph, 
colourless plates, m. p. 184° (decomp.), which does not react with 
bromine or phosphorus pentabromide. 

Di-B-chlorostyryl ketone, CO(CCI:CHPh),, colourless plates, m. p 
111—112°, is obtained from distyryl ketone tetrachloride and 
alcoholic sodium acetate. Ina simi'ar manner or by treatment with 
pyridine, di-p-methoxystyryl ketone tetrabromide yields di-8-bromo- 
p-methoxystyryl ketone, CO(CBr:CH-C,H,*OMe),, yellow, monoclinic 
prisms, m. p. 101°. C. 8. 


The Isomerism of the Hydrojuglones. Ricnwarp WILLSTATTER 
and Arvin S. WHEELER (Ber., 1914, 47, 2796—2801).—No doubt 
exists as to the constitution of juglone, which has for many years been 
recognised as 8-hydroxy-1 : 4-naphthaquinone, but the nature of the two 
isomeric hydrojuglones has been less satisfactorily explained. Mylius 
(A., 1885, 169, 83; 1886, 69) isolated the two isomerides from green 
walnut shells, and observed that the less easily fusible a-compound was 
probably a true quinol, being easily oxidised to juglone, whilst the 
B-isomeride could not be directly oxidised to juglone; the a- and 
8-compounds, however, were interconvertible, the change a> being 
effected by distillation or by hydrolysis of the acyl derivatives, whilst 
the transformation 8 >a occurred on treatment with alcoholic-aqueous 
hydrochloric acid. The isomerism was explained by Mylius as of the 
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ordinary position-isomerism type, but the easy interconvertibility 
appears to conflict with this. 

It is now found that if a-bydrojuglone is merely melted, an 
equilibrium mixture containing almost 75% of the B-compound is 
produced, whilst an alkaline solution of the 8-isomeride (in the absence 
of air) on acidification regenerates the a-compound. These phenomena 
are those of keto-enol isomerism, and further experiment confirms this 
view. a-Hydrojuglone, the solution of which gives a more marked 
fluorescence, is, therefore, 1:4:8-trihydroxynaphthalene, whilst 
8-hydrojuglone is a ketonic form : 


OH-0,H,<OO FE or OH-0,8,<CO GH 
CH(OH)-CH C(OH):CH ° 
This is the first case of keto-enol isomerism with a phenol of the 
naphthalene group. 

The preparation of juglone was found to be most conveniently 
effected by oxidation of 1:5-dihydroxynaphthalene by sodium di- 
chromate and dilute sulphuric acid ; oxidation can also be performed in 
benzene solution with lead dioxide. a-Hydrojuglone, whether obtained 
by reduction of juglone, by rearrangement of the f-isomeride, or by 
isolation from unripe walnuts, was found to have m. p. 148°, whereas 
Mylius recorded 168—170° ; the most convenient reducing agent for 
juglone was zinc dust and 2V-sulphuric acid, the juglone being in 
ethereal solution. §-Hydrojuglone, hexagonal tablets, m. p. 96—97°, 
was convertible into a semicarbazone, prismatic needles, m. p. 197—-198° 
(decomp.), a phenylsemicarbazone, needles, decomp. at 243°, and an 
oxime. D. F. T. 


Action of the Three Isomeric Aminobenzoic Acids on Benzo-, 
Tolu- and p-Xylo-quinones. Orto SucHanek (J. pr. Chem., 1914, 
[ii], 90, 467—490).—The author has extended the work of Ville and 
Astre (A., 1895, i, 465, 533) and finds that p-benzoquinone and its 
homologues form additive products with the three aminobenzoic acids 
and with their esters, 1 mo}. of the quinone always uniting with 2 
mols, of the acid. This proportion is in agreement with Posner’s 
theory (A., 1904, i, 1029), which is based on a modification of Thiele’s 
partial valency formula, The additive compounds are. readily soluble, 
crystallisable substances, which are easily converted by oxidation into 
the corresponding substitution products, the anilinoquinones, and by 
reduction into the quinols. The author regards them as invariable 
intermediate products in the formation of the anilinoquinones in 
aqueous or alcoholic solution, the two phases of the reaction being 
as follows: (1) Formation of the enolic additive compound and its 
transformation into the stable keto-form : 


OH 
NHR /\ 
C,H,0,+2NH,R = Hy 


the formation of which is shown by intense reddening of the solution. 
VOL, CVIIL. i, 
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(2). Oxidation of the additive compounds by quinone to either (a) 
the dianilinoquinones : 
O 


NHR/ \H 
+ 20,H,0, = He Jsur +20,H,(OH),, 


“ 
or (6) monoanilinoquinones, 


oO 


H/ \H 
+ 0,H,0, = H( Nur + NHR + O,H,(O8),. 
pO 6 


* 


In both aqueous and alcoholic solutions, reactions (a) and (6) 
proceed simultaneously. 

According to Posner (loc. cit.), the formula of a quinone contains two 
separate systems of conjugated double linkings, to which the 
amine molecules are added with displacement of the double linkings. 
The two formule for toluquinone possible according to this theory 
should give rise to two different series of additive products, but only 
in one of these would oxidation lead to a p-dianilinotoluquinone, the 
other yielding a p-monoanilinoquinone. Although substitution pro- 
ducts of both series are known, only toluquinonemonoaminobenzoic 
acids are obtainable by the interaction of toluquinone and the amino- 
benzoic acids. With p-xyloquinone, two series are also possible, but 
the author finds that only the additive compounds and not the mono- 
or di-aminobenzoic acids are formed. These results are in complete 
agreement with Posner’s theory and with Suida’s experiments on the 
dyeing of animal fibres by quinones (A., 1913, i, 779). 

The additive compounds are unstable towards reducing or dissociat- 
ing agents, and they may be titrated with either iodine or titanium 
chloride. They are decomposed into their components by concentrated 
acid or alkali and also by heating, the volatile quinone then subliming. 
Their melting points are higher for the para- than for the ortho-com- 
pounds, and they rise as the molecular weight diminishes. 

The additive compound of benzoquinone with p-aminobenzoic acid, 
C,H,0,,2NH,°C,H,-CO,H, forms long, ruby-red needles, m. p. 
380—381° (in a sealed tube containing carbon dioxide), and when 
oxidised with hydrogen peroxide yields p-benzoquinone-2 : 5-di-p-amino- 
benzoic acid (vide infra). That with o-aminobenzoic acid, 

C,H,0,,2NH,°C,H,°CO,H, 
forms drusy masses of red, monoclinic crystals, with metallic green 
fracture, m. p. 210° (in sealed tube); when left for a long time it 
becomes colourless, the quinone volatilising. 

The compound of toluquinone with p-aminobenzoic acid, 

C,H,Mev,,2N H,°C,H,-CO,H, 
forms bundles of dark red needles, m. p. 176°. The methyl ester forms 
cinnabar-red crystals, m. p. 46°. The di-o-aminobenzoic acid compound, 
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0,H,Me0,,2NH,°C,H,-CO,H, forms peach-blossom red, rhombic 
crystals, m. p. 129°. 

The additive compound of p-xyloquinone with o-aminobenzoic acid, 
C,H 2Me,0,,2NH, *C,H,CO,H, forms ruby-red, monoclinic erystals, 
m. p. 107— 

The benzoquinonediaminobenzoic acids dissolve in concentrated 
sulphuric or nitric acid, giving blood-red solutions and in dilute 
ammonia or alkali carbonate solution giving deep red solutions of the 
corresponding salts. They do not melt but char on ignition, and, 
when reduced by means of tin and hot concentrated hydrochloric acid, 
yield the unstable quinoldianilinodicarboxylic acids; which could not 
be isolated. 

p-Benzoquinone-2 :5-di-p-aminobenzoic acid, C,H,O,(NH-C,H,*CO,H),, 
forms brown needles or plates with a violet tint. Its silver salt 
(+2H,0), which carbonises without melting, its barium salt, and its 
ethyl ester, which forms long, brownish-yellow needles, m. p. 280°, 
were prepared. 

p-Benzoquinone-2 : 5-di-m-aminobenzoic acid, C,,H,,0;N,, forms long, 
lanceolate prisms. Its silver salt (+2H,O) remains unmelted at 350°. 
p-Benzoquinone-2 : 5-di-m-acetylaminobenzoic acid, 

CO,H:C,H,°N Ac*C,H,0,°N Ac’C,H,°CO,H, 
forms microscopic needles, which carbonise without melting. 
p-Benzoquinone-2-p-aminobenzoic and -2-m-aminobenzoic acids remain 
unmelted at 400°. They form brown solutions in concentrated 
sulphuric acid and, on reduction by means 
co O of tin and hydrochloric acid, yield the 

On a /\NH- ght ie — compounds, which rapidly 
\, CO,H 1 : 4: 5-Triketoacridine-3-0-aminobenzoic 
Vay acid (annexed formula), obtained by 

heating p-benzoquinonedi-o-aminobenzoic 
acid Pest Ville and Astre, Joc. cit.) with concentrated sulphuric 
acid, forms an ochre-yellow, crystalline precipitate, which does not 
— and gives a reddish-brown solution in concentrated sulphuric 
aci 

2-Toluquinone-5-0-aminobenzoie acid, CH,*C,H,0,-NH:C,H,°CO,H, 
forms brownish-violet needles, m. p. about 283° (in sealed tube). 

Ethyl 2-toluquinone-5-p-aminobenzoate, CH,*C,H,O,*NH-C,H,°CO,Et, 
prepared from toluquinone and ethyl ‘p-aminobenzoste, hone violet 
plates, m. p. 175—176°. The snmniion acid, C,,H,,0,N, forms 
brown crystals remaining unmelted at 350°. T. H. P. 


Anilinoquinones. Action of a-Naphthaquinone on p-, m., 
and o-Aminobenzoic Acids. Rupotr Hauscuka (J. pr. Chem., 
1914, [ii], 90, 447—466).—In view of the fact that Suida (A., 1913, 
i, 779) and also Scharvin (A., 1913, i, 661) have expressed the view 
that the dyeing of wool is to be attributed to the action of the 
quinonoid group of the dye on the active amino-groups of the 
proteins, thesinteraction of quinones and amino-acids acquires new 
importance. By the action of a-naphthaquinone on o-, m-, and 

a2 
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p-aminobenzoic acids, the author obtains only monoanilinoquinones 
under the most varying experimental conditions, whereas Ville and 
Astre (A., 1895, i, 465, 533) and Astre and Stévignon (A., 1897, i, 
525) found that, from p-benzoquinone and trichloro-p-benzoquinone on 
the one hand and o-aminobenzoic and o-aminocinnamic acids on the 
other, dianilinoquinones and dianilinoquinoneanils are preferably 
formed. The fact that monoanilinoquinones are formed only rarely in 
the benzene series, whereas they are the only anilinoquinones known 
in the naphthalene series, depends on steric hindrance. Two molecules 
of an amine never enter the molecule of a benzoquinone in the 
ortho-position, whilst in a-naphthaquinone only the neighbouring 2- 
and 3-positions are available, so that monoanilinovaphthaquinones are 
the only ones possible Additive compounds such as are often formed 
in the interaction of benzoquinones and amines are not obtained in the 
naphthalene series. 

The reaction between a-naphthaquinone and p-aminobenzoic acid 
proceeds best in the cold and when the proportions are 2 mols. of the 
quinone to 1 mol. of the amino-acid, but it is not complete at the end 
of five months. The reaction is somewhat accelerated and the 
consumption of the quinone considerably diminished by the presence 
of an oxidising agent, such as hydrogen peroxide. With none of 
the three amino-acids could a dianilinoquinone or a quinoneanil be 
obtained. 

a-Naphthaquinone-2-p-aminobenzoic acid, 

C,,H,O,-NH-°C,H,°CO,H, 

exists in three modifications, obtained by varying the conditions of the 
reaction or of the subsequent crystallisation: (1) orange-yellow or 
bronze, rhombic needles with marked metallic lustre, which undergo 
partial sublimation at 250°, and melt at 319° in a sealed tube 
containing carbon dioxide; reduction by means of titanium chloride 
and hydrochloric acid in acetic acid solution yields the /ewco-compound, 
a-naphthaquinol-2-p-aminobenzoic acid, in colourless needles, which 
immediately redden in the air. (2) Purple-red, triclinic leaflets or 
flocks, which are converted into form (1) at 178°. (3) Ruby-red, 
rhombic needles, which are transformed into form (1) at 250—280°. 
The acid may be titrated with titanium chloride, ammonium 
thiocyanate being used as indicator. The following salts were 
analysed: barium, +5H,0, which begins to decompose at 250° ; 
silver, +H,O, m. p. 323 —324°, and ammonium, +*H,O, m. p. 
304°, and the calcium (decomp. 270°), magnesium (decomp. 256°), 
aluminium (not melted at 400°), /errous, ferric, copper, 

(not melted at 400°), tin, mercury, and sodium salts prepared. 
Its ethyl ester has m. p. 185°, or 189° in a sealed tube, and 
its methyl ester, m. p. 232—233°, or 239° in a sealed tube. 
a-Naphthaquinone-2-p-acetylaminobenzoic acid, 

C,,H,0,"NAc’C,H,°CO,H, 

‘forms a dark red, crystalline precipitate, m. p. 310°. When treated 
with concentrated sulphuric acid and mercury, a-naphthaquinone-2-p- 
aminobenzoic acid is oxidised to phthalic acid. 

a- Naphthaquinone-2-m-aminobenzoic acid, C,,H,,0,N, forms brick-red 
‘or wine-red flocks or ruby-red needles, m. p. 254°, and exhibits 
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chemical behaviour completely analogous to that of the para-isomeride, 
Its barium (+4H,O) and silver (+4H,O) salts were prepared. 

a- Naphthaquinone-2-0-aminobenzoic acid, C,,H,,0,N, forms irregular, 
orange-red leaflets or needles, m, p. 265°, and, in general, forms more 
readily soluble derivatives than its isomerides. Its reduction by means 
of titanium chloride is accompanied by initial blackening of the 
solution, owing to the formation of quinhydrone-like products, which 

are also formed to less extents with the para- 

O NH and meta-isomerides. Its barium (+H,O) and 
L\A\A\A~\ silver salts (+ H,0) were prepared. 

| 1: 4-Naphthaquinoneacridone [1:6 : 7-Triketo- 

\/\4\4\/  BB-phenonaphthacridine] (annexed formula), pre- 

Qo CO pared by the anhydridation of the preceding 

compound by means of concentrated sulphuric 


acid, forms yolk-yellow needles, m. p. about 350°, and is indifferent to 
the action of acids or alkalis. t. &. 2%. 


Synthesis of Terpene Ketones, C,,H,,0, from Ketones, 
C,H,,0. A. Koérz and EK. Lemren (J. pr. Chem., 1914, [ii], 90, 
314—317).—Ketones of the terpene series, C,H,,0, such as sabina- 
ketone, nopinone, fenchocamphorone, etc., can be indirectly methyl- 

ated either by reduction of their hydroxy- 
methylene compounds or by methylation of the 
oxalic ester condensation products. 

Sabina ketone was converted by Claisen’s 
method into hydroxymethylene sabinaketone (an- 
nexed formula), a white, crystalline substance, 
m. p. 51—52°. This on reduction with hydrogen 
in presence of palladium chloride gave methy/- 
sabina ketone, C,,H,,0, a heavy, high-refracting 

liquid, volatile in steam, and boiling at 221°. 

Nopinone in the same way gave hydroxymethylenenopinone 
(annexed formula), m. p. 71—72°, which on 
reduction with hydrogen was converted into 
methylnopinone, C,,H,,0, a liquid, b. p. 
215—216°, and yielding a semicarbazone, 
m. p. 179—180°. 

Nopinone condenses with oxalic ester in 
presence of sodium ethoxide to give 
nopinone oxalic ester, C,,H,,0,, a yellow oil, 
b. p. 158—160°/17 mm. It gives a red 
coloration with ferric chloride. By heating 
for several days, it is converted into 

nopinonecarboxylic ester, C,.H,,0,, b. p. 230°, and giving a violet 
coloration with ferric chloride. The sodium salt of nopinone oxalic 
ester after heating for several days with excess of methyl iodide and 
alcohol gave, after hydrolysis, a small quantity of methylnopinone, 
together with a large excess of unchanged nopinone. G. F. M. 


Mono- and Sesqui-terpene Series. Erxst Drvussen (J. pr. Chem, 
1914, [ii], 90, 318—335).—1. Monoterpene Series [with Max Ztem]. 
—d-Carvone hydrosulphide, (C,,H,,0,),H,8, was prepared from 
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d-carvone, and crystallised from chloroform and ethyl acetate. It 
then had a constant m. p., 210—211°, and the irregularities previously 
observed are attributed to impurities. A 0°6026% solution in 
chloroform gave [a]’* + 48°71°. In benzene the compound is 
bimolecular, in acetic acid unimolecular. 1-Carvone hydrosulphide 
was obtained of the same melting point, and a 0°6240% solution in 
chloroform gave [a]??= —4844°. By mixing equal parts of the 
d- and l-compounds, the inactive substance was obtained. It formed 
silky needles, m. p. 189—190°. 

Carvovime tribromide was obtained by adding the theoretical 
quantity of bromine to carvoxime in chloroform solution in the cold. 
The d- and J/-isomerides formed tabular crystals, m. p. 119—120° 
(decomp.), and [a]? -—15:17° (in 6°79% benzene solution) and 
+ 14°87° (in 6°62% benzene solution) respectively. The racemic 
compound formed needles, m. p. 128° (decomp.). d- and 1-Carvoxime 
tetrabromide, prepared in a similar manner to the above and 
crystallised from light petroleum, formed rhombic plates, m. p. 
126—127° ; the racemic compound melted at 121°5°. The rotations of 
d- and /-carvoxime tetrabromide was in the reverse direction to those 
of the oximes, [a]? —10°70° and +11:09° in 7-44 and 8°35% benzene 
solution respectively. Benzoylcarvoxime di- and tetra-bromides were 
prepared by brominating in acetic acid. The d- and /-dibromides melt 
at 140—141°, the racemic dibromide at 121°; [a]? +5°66° (for 
d-isomeride in 199% benzene solution), and Ba —5-11° (for 
l-isomeride in 2°21% solution). d- and /-Benzoylcarvoxime tetra- 
bromides-a have m. p. 136—137°, and [a], + 24°06° in the opposite 
sense to the original benzoylearvoximes, d- and /-Benzoylcarvoxime 
tetrabromides-b melt at 119—120°, and have [a], + 67°32°, also in the 
opposite sense. The racemic mixtures melt at 145° and 127° 
respectively. 

2. Sesquiterpene series [variously with Cart Viexitz and Kurt 
MEyER].—y-Caryophyllene, previously called isocaryophyllene (A., 
1912, i, 368), was obtained by heating an alcoholic solution of 
B-caryophbyllene nitrosite. It is regarded as an individual substance, 
and was subjected to reduction with hydrogen in presence of palladium 
in the same way that the mixture of a- and f-caryophyllene had 
previously been treated (/oc. cit.). The y-dihydrocaryophyllene, C,,H.,, 
thus obtained had the following physical constants: b. p. 124—124°5°, 
D 0°8872, a, -—29°41°, nf 1:4880, M.R. 67°10 showing an 
exaltation of 0:5. 

Although by reduction with hydrogen only one of the two double 
bonds of B-caryophyllene was reduced (Joc. cit.) in the halogen deriv- 
atives of 8-caryophyllene nitrosite, fully saturated compounds are 
represented. B-Hydrochlorocaryophyllene nitrosite is a blue compound, 
m. p. 140°, [a], + 947-06° in 0°50433% solution in benzene. 8-Bromo- 
caryophyllene nitrosite, C,,H,,O,N,,HBr, prepared by bromination in 
chloroform, forms orange-yellow crystals, m. p. 104—105°. B-Jodo- 
caryophyllene nitrosite, C,,H,,O,N,I, prepared by direct iodation, 
forms red crystals, m. p. 125°. 

The substance, m. p. 116°, obtained by the action of sodium 
methoxide on a-caryophyllene nitrosochloride is now shown to be 
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nitroso-a-methoxycaryophyllene, NO-C,,H,,*OMe, and not C,,H,,O,N as 
previously stated (A., 1909, i, 814). Other sodium alkyloxides act in 
the normal way with production of a-nitrosocaryophyllene. 

By the action of sulphuric acid on an acetic acid solution of 
caryophyllene, the formation of two new sesquiterpenes was observed, 
of which the physical constants were determined. 

From f-caryophyllene nitrosite a number of alkyloxy-derivatives 
were prepared by the action of potassium hydroxide dissolved in the 
respective alcohol. (-Nitrosomethoxycaryophyllene formed coarse 
needles, m. p. 152°, [a], +197°25°; B-nitrosoethorycaryophyllene, m. p. 
163°, [a]) + 209°2°; B-nitrosopropoxycaryophyllene, silky needles, m. p. 
134—135°, [a])+191°4°; B-nitrosoisoamyloxycaryophyllene, aigrettes, 
m. p. 149°5-—150°5°, [a], + 90°73°; B-nitrosomonoethanoloxycaryophyllene, 
quadratic tablets, m, p. 132—133°, [a], + 88-979, and B-nitrosobenzyloxy- 
caryophyllens, prisms, m. p. 188°5—189°5°, [a])+188°16° All 
these substances are insoluble in potassium hydroxide and hydro- 
chloric acid, and absorb bromine. 

From the mother liquors obtained in the preparation of 
8-caryophyllene nitrosite, a crystalline compound, C,,H,,ON, has been 
isolated. 

Further experiments on the mixed melting point of a-caryophyllene 
nitrosobromide and a-bromocaryophyllene nitrosochloride confirm the 
fact that no lowering occurs, although the two substances have the 
same melting point and are certainly not identical. G. F. M. 


The Constituents of Ethereal Oils. The Constituents of 
Costus Root Oil. F. W. Semmver and J. Ferpstein (Ber., 1914, 
47, 2687—2694. Compare ibid., 2433).—The separation of costus root 
oil into eight fractions by distillation under reduced pressure has already 
been described, as has also the presence of an acid, C,,H,,.O, (costic acid), 
and of two lactones, C,,H,,O, (costolactone) and C,,H,.O, (dihydro- 
costolactone), in the seventh and eighth fractions. The remaining 
fractions have now been examined. 

Fraction 6, b. p. 175—190°/11 mm., after being freed from its acidic 
and lactonic constituents by means of alcoholic potassium hydroxide, 
yielded a considerable quantity of a sesquiterpene alcohol, C,,H,,O, to 
which the name costol is given; this substance was purified by 
conversion into the hydrogen phthalate, by hydrolysis of which it was 
obtained with the physical constants, b. p. 169—171°/11 mm., D* 0°9830, 
n, 152000, a,+13°; the acetate was also prepared and had b. p. 
174—177°/11 mm., D*0-9889, m, 150152, a,+19°. Costol is a 
diolefinic, bicyclic sesquiterpene alcohol oxidisable by an acetic acid 
solution of chromic acid to an aldehyde, C,,H,.O, which gives a 
characteristic semicarbazone, m. p. 217—218°; the aldehyde was 
recovered in a purer form from the semicarbazone and was found not to 
correspond with costol, but to be triolefinic; its physical constants 
were b. p. 164—165°/15 mm., D™ 0°9541, m, 1°50645, a,+24°. By 
treatment with phosphorus pentachloride, costol was converted into 
costyl chloride, C,,H,,Cl, b. p. 160—165°/13 mm., D® 1:0005, n, 152050, 
a,+32°, which was reducible by sodium and alcohol to a diolefinic 
bicyclic sesquiterpene, isocostens, b. p. 130—135°/12 mm., D” 0°9062, 
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m, 150246, a,+31°; this hydrocarbon gives a liquid hydrochloride, 
which on elimination of hydrogen chloride regenerates the parent 
hydrocarbon. 

That costol is the primary alcohol corresponding with costic acid is 
demonstrated by its artificial production on the reduction of the methyl 
ester of the latter substance with sodium and alcohol. 

The fourth and fifth fractions contained, in addition to costol,a 
hydrocarbon, ©,,H,,, to which the name aplotawene is applied ; this 
substance could not be obtained free from costol, but its physical 
constants approximately are b. p. 153—155°/11 mm., D” 0°831, 
my 1°483, a, 0°. From its low density the conclusion may be drawn that 
aplotaxene is an open-chain compound and its easy reduction by 
sodium and alcohol with formation of a dihydroaplotamene, C,,H,), 
b. p. 154—157°/11 mm., D® 0°8177, mp 147105, ap 0°, indicates 
further that two of its ethylenic linkings are conjugated. Complete 
reduction by hydrogen and platinum black converted aplotaxene into 
an octahydro-derivative which proves to be identical with n-heptadecane ; 
aplotaxene is therefore a tetraolefinic normal chain hydrocarbon. 

In the second and third fractions, b. p. 100—130°/11 mm. and 
130—150°/11 mm. respectively, the presence of two sesquiterpenes 
was discovered ; a-costene, b. p. 122—126°/12 mm., D® 0:9014, np 
1°49807, a, — 12°, forms a liquid hydrochloride, from which the original 
sesquiterpene can be regenerated, and appears to contain one of its two 
double linkings in a side-chain, for hydration produces an alcohol, 
C,,H,,0, b. p. 150—165°/14°5 mm., D® 0-9491, n, 150008, a, + 20°. 
B-Costene is a triolefinic monocyclic sesquiterpene, b. p. 144—149°/ 
19 mm., D® 0:'8728, n, 1°4905, ap + 6°. 

Examination of the first fraction, b. p. 60—100°/11 mm., from the 
distillation of costus root oil showed the presence of phellandrene and 
camphene, together with a small quantity of an alcohol, C,,H,,0, b. p. 
100—115°/14 mm. 

Costus root oil has the composition: Camphene, 0°4%; phellandrene, 
0°4%; terpene alcohol, 0:2%; a-costene, 6%, B-costene, 6%; aplo- 
taxene, 20% ; costol, 7% ; ; dihydrocostolactone, 15% ; costolactone, 11% ; 
costic acid, 14% ; resins, etc., 20%. D. F. T. 


Oil of Eucalyptus globulus. Casaries E. Burke and CHar.es 
C. Scattone (J. Ind. Eng. Chem., 1915, 7, 206—209).—Leaves of 
Eucalyptus globulus (Blue gum), grown in California, yielded 0°8% of 
oil having D® 09052, [a]® + 14:42°, n® 1:46053, free acid 0-73, saponi- 
fication number 2°5, acetyl number 56°0. The oil contains the 
following constituents : Aldehydes (butaldehyde, tsovaleraldehyde, and 
hexaldehyde), 6%; pinene, 21 to 22%; cineol (eucalyptol), 47% ; 
alcohols (eudesmol, globuol, with traces of free acids and esters), 23%. 
The chief difference between this oil and Australian eucalyptus oil lies 
in the high pinene content of the former, and to this fact is attributed 
the reason why the oil does not comply with the requirements of the 
U.S. pharmacopeia. The oil is insoluble in 70% alcohol. W. P. S. 


Volatile Oil from Tubers of Kaempferia Ethele. Ernest 
Govutpine and Oswatp Diesy Roperts (T., 1915, 107, 314—319).— 
A small sample of a mixture of the tubers and rootlets of X aempferia 
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Ethelae, when distilled in a current of steam, yielded a volatile oil 
to the amount of 1°9% of the dried material. The oil was pale yellow, 
mobile, and had a pleasant odour, resembling that of orange-flower oil, 
combined with a less agreeable odour, recalling that of crushed ivy 
leaves ; it had Dij 0°936 and [a],+304° A larger quantity of the 
tubers examined subsequently yielded 2% of the volatile oil (calculated 
on the dried material) ; this was collected in two portions, a light oil 
and a heavy oil, constituting 93% and 7% of the total distillate 
respectively. 

The light oil had Di} 0°9437, af +19°47' (in 100 mm. tube), acid 
value 2°3, ester value 5-0, and ester value after acetylation, 47°6. 
The heavy oil was a dark brown, viscous liquid which gradually 
became semi-solid owing to the separation of a crystalline ketonic 
compound, further quantities of which were obtained from the higher 
boiling fractions of the light oil. 

The ketone, C,,H,.0,, m. p. 102°, [a]? +198°20' in solution in 
chloroform, forms large, transparent, diamond-shaped crystals which 
are colourless at first but gradually become brown. The crystals are 
almost inodorous, but in dilute alcoholic solution the compound exhibits 
a peculiar, characteristic odour, somewhat resembling that of crushed 
ivy leaves. It is highly unsaturated and readily combines with about 
twice its weight of bromine. It does not unite with sodium sulphite 
or with sodium hydrogen sulphite. On treatment with hydroxylamine, 
it yields a hydroxylamine-oxime, m. p. 184°, which forms hard, white 
crystals, and when shaken with dilute hydrochloric acid is converted 
into the oxime, C,,H,.O,;NOH, m. p. 166°, which separates from 
solvents in white, crystalline tufts, The ketone furnishes a benzoyl 
derivative, m. p. above 260° (decomp.). On heating the ketone with 
V/2-aleoholic potassium hydroxide, it is converted into an amorphous 
substance, m. p. 200°. 

The oil of Kaempferia Ethelae has approximately the following 
percentage composition : terpenes, including dipentene and probably 
pinene, 21°8 ; cineole, 17:2 ; ketonic compound, m. p. 102°, 13°0; 
alcohols, including linalool, 11°2; esters, chiefly or entirely methyl 
methylanthranilate, 1:3; phenols, 0°5 ; acids, chiefly or entirely 
acetic acid, 01 ; residue, probably chiefly sesquiterpenes, 34-9. 

E, G. 


Constitution of Caoutchouc and Allied Compounds. C. 
Harries (Annalen, 1914, 406, 173—226),—For the reasons stated 
below, the anthor withdraws his cyclooctadiene formula for natural 
caoutchouc (A,, 1905, i, 364) and replaces it by a cyclic structure in 
which the group -CH,*CH:CMe-CH,° recurs many times; for the 
present the author is of opinion that the annexed formula is the most 
satisfactory representation of the natural caoutchouc molecule. 

H,*CMe:CH-CH,°CH,*CMe:CH:CH,°CH, 
CH, oH: cMe-CH,-CH -CH:CMe-OH -cH -CH> OMe. 
By the addition and the subsequent elimination of hydrogen chloride 
the double linkings may acquire new positions, the various regenerates 
mentioned below being thus formed, 
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In connexion with the new formula of natural caoutchouc, it is 
noteworthy that the ozonide of “ sodium ” isoprene caoutchouc, although 
exhibiting in freezing acetic acid a molecular weight corresponding 
with the formula C,,H,,0,, yields amongst its products of decompo- 
sition acids of the formula C,,H,.0,, and C,,H,,0,,, and consequently 
must have a molecular formula at least C,,H,,0,,. 

[With Ewatp Fonropert.}|—Para caoutchouc is converted into its 
hydrochloride and the latter is heated with anhydrous pyridine at 
125—145°. The regenerate I. thus obtained has the same composition 
as, but is not identical with, the original caoutchouc. By ozonisation 
in ethyl acetate solution, it yields an ozonide, by the decomposition of 
which by water at about 125° the following substances are produced, 
the percentage being given in brackets: oxygen (0°068), hydrogen 
(0°044), carbon monoxide (0°183), carbon dioxide (0°845), hydrogen 
peroxide (1°04), levulaldehyde (about 9°00), n-heptane-Bé-dione (87), 
undecanetrione (0°9), pentadecanetetraone (0°06), unidentified ketonic 
fraction (8°29), resinous ketonic fraction (9°3), formic acid (about 18-3), 
levulic acid (about 12), succinic acid (1°5) [not formed in every case], 
hydrochelidonic acid (1:7), methyleyclohexenoneacetic acid (1°7), 
unidentified acid fraction (20), resinous acid fraction (6:4), resin from 
the ozonide (31-00). 

The undecanetrione (probably the B{«-trione), C,,H,,0,, colourless 
leaflets, m. p. 93—94°, is soluble in boiling water, forms a trioxime, 
needles, m. p. 123—124°, and trisemicarbazone, wm, p. 205—206° (not 
quite pure), and by treatment with alcoholic sodium ethoxide undergoes 
intramolecular condensation, yielding a monoketone, possibly 


CH,-CMe:C-CH,-CH, 
én,-cH,-¢:0H-Co ° 


b. p. 130—140°/0'6 mm. (semicarhazone, C,,H,,ON,, m. p. 210°). 
The pentadecanetetraone (probably the {«é-tetraone), C,,H,,O0,, colour- 
less leaflets, m. p. 123°, forms a crystalline tetraoxime, m. p. 112—113° 
(decomp.). The methyleyclohexenoneacetic acid (probably 1-methylcyclo- 
hexen-3-one-2-acetic acid) has been isolated in the form of the phenyl- 
hydrazone, colourless needles, m. p. 184—185°, of the methyl ester ; 
the corresponding semicarbazone has m. p. 182°. 

The production of the heptanedione by the decomposition of the 
ozonide is well in harmony with the cyclooctadiene formula of 
caoutchouc, but not so that of the triketone and the tetraketone ; these 
must be scission products of a larger ring. Moreover, since the 
heptanedione and the undecanetrione appear to be produced always in 
a definite ratio, both substances are probably generated by the 
oxidation of one and the same cyclic structure. Regarding the size 
of this structure, the author calls attention, but does not attach undue 
importance, to the fact that the molecular weight in benzene of 
caoutchouc ozonide is 535 (C,,H,,0,, requires 580). Being guided by 
this, and assigving to the natural caoutchouc molecule a C,,-ring, the 
necessity of a formula containing a repetition of the isoprene skeleton 
leads to the constitution given above for natural caoutchouc. Of 
course, the ozonide corresponding with this will yield only levulalde- 
hyde and levulic acid by its decomposition, but when the caoutchouc 
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is converted through its hydrochloride into the regenerate I. a 
redistribution of the double linkings may occur; the author shows 
that by a shifting of two or more of the double linkings of the 
preceding formula of caoutchouc, the formation of the di-, tri-, and 
tetra-ketones, and of hydrochelidonic acid is readily explicable. 
Regenerate I. can be converted through its hydrochloride into 
regenerate II. ; the ozonide of the latter yields by decomposition with 
water a very much larger proportion of products of high b. p. (compare 
Lichtenberg, following abstract) than does the ozonide of regenerate I. 
Consequently, in regenerate II., a renewed shifting of the double 
linkings must have occurred. 

A second phenomenon which is unfavourable to the C,-ring formula 
of caoutchouc is the thermal dissociation of caoutchouc hydrochloride. 
When this compound is heated at 100° in a vacuum, it loses hydrogen 
chloride until the percentage of chlorine has fallen to a value which 
remains constant at about 12:3. This value is of the same order of 
magnitude as that required if caoutchouc hydrochloride 

(Cy H49,4HCl ; C,,.H,),5HCI ; C,,H,.,6 HCl ?) 
lost all but one of its mol. of hydrogen chloride. C. S$. 


Transformation Products of Caoutchouc Hydrogen Haloids 
and Their Thermal Dissociation. Orro LicHTenBEra (Annalen, 
1914, 406, 227—239. Compare preceding abstract).—The regenerate 
I. obtained from gutta-percha is not only very similar in external 
appearance to regenerate I. from caoutchouc, as stated by Harries and 
Fonrobert, but its ozonide by decomposition with water yields formic 
acid, levulic acid and its aldehyde, and n-heptane-8f-dione in propor- 
tions quite similar to those obtained in the case of the ozonide of 
regenerate I. of caoutchouc. Whether the triketone and the tetraketone 
are also formed unfortunately could not be ascertained owing to lack of 
sufficient gutta-percha regenerate. 

Caoutchouc-regenerate I. forms a hydrochloride, C,,H,,,2HCI, pale 
brown mass, decomp. 145—185°, a bromide, C,,H,,Brz, colourless 
powder, decomp. 80—145°, and a nitrosite, C,,H,,0,N,, yellow powder. 

Regenerate Ia, obtained by heating with pyridine the partly 
dechlorinated caoutchouc hydrochloride (preceding abstract), is pale 
brown, transparent, and very elastic ; its hydrochloride and nitrosite are 
described. 

Caoutchouc-regenerate II., obtained from regenerate I. through its 
hydrochloride, is an elastic, violet-black substance, which is distinctly 
more soluble than caoutchouc in benzene and forms a hydrochloride, 
brown powder, decomp. 135 —4185°, bromide, brownish-white 
substance, decomp. 115—145°, nttrosite, yellow powder, decomp. 
130—135°, and ozonide, golden-yellow, viscous oil. The decomposition 
of the last compound by water yields formic and levulic acids, 
levulaldehyde, and n-heptane-Bf-dione, together with a large 
quantity of unidentified substances of high b. p. 

The thermal dissociation of caoutchouc hydrochloride has been 
mentioned (preceding abstract) ; that of the hydrobromide is similar 
but more rapid, 
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By prolonged boiling in toluene or xylene, caoutchouc undergoes a 
change of some sort, but still forms a hydrochloride. C. 8. 


The Swelling of Caoutchouc in Organic Liquids. D. Spence 
and G. D. Kratz (Kolloid. Zeitsch., 1914, 15, 217—226).—The 
examination of the swelling properties of different varieties of 
caoutchouc in contact with organic liquids has shown that the capacity 
to swell is not common to all kinds of caoutchouc, but is limited to the 
raw material. Para caoutchouc, which has been washed, dried and 
rolled, is no longer capable of swelling, and this change in properties 
appears to be brought about even when the rolling has been continued 
for a very short period. Different samples of raw Para caoutchouc 
also exhibit considerable variations in swelling power, and it would 
seem, therefore, that the previous history and the foreign substances 
present play an important part in connexion with this phenomenon. 

The swelling of Para caoutchouc has been investigated in a number 
of liquids, the method employed consisting in immersing circular dises 
of the caoutchouc in the liquids and from time to time measuring the 
change in dimensions of the discs and also the increase in weight. If 
the liquids are arranged in decreasing order according to the volume 
of liquid which is absorbed by one gram of caoutchouc when the 
maximum swelling has been attained, the following series is obtaiued : 
(1) carbon tetrachloride and chloroform, (2) carbon disulphide, 
(3) benzene, toluene and xylene, (4) ethyl ether. Trichloroacetic acid 
in less than 1% concentration and acetic acid in less than 10% have no 
appreciable influence on the maximum sweiling or on the velocity of 
the process. At higher concentrations, trichloroacetic acid increases both 
the maximum swelling and the velocity, and this effect increases with 
increasing concentration of the acid. H. M. D. 


The Regeneration of Caoutchouc from its Tetrabromide. 
F. Kircanor (KXolloid. Zeitsch., 1914, 15, 126—131).—The experiments 
described were undertaken with the object of throwing further light 
on the nature of the process by which bromine is removed from 
caoutchouc tetrabromide and on the conditions under which caoutchouc 
is regenerated (compare Ostromisslensky, A., 1912, i, 280, 284). By 
the action of alcoholic potash at 100°, half the bromine is removed 
with the formation of a dibromide. This substance is a yellow powder 
which swells considerably in contact with carbon disulphide, but does 
not dissolve in this liquid. It is insoluble in acetone, alcohol and 
ethyl ether, and unlike the tetrabromide it does not give Weber’s 
reaction. 

The removal of further bromine requires the application of a higher 
temperature, but by heating with metallic calcium and alcohol at 
170—180° or with aniline at 180—190°, the greater part of the 
remaining bromine can be removed. ‘ 

Experiments made to regenerate caoutchouc from the tetrabromide 
have shown that metallic calcium yields a non-elastic form which is 
considered to be isomeric with normal caoutchouc. Regeneration by 
heating with aniline gives an elastic modification which closely 
resembles the original caoutchouc from which the tetrabromide was 
prepared, H, M. D. 
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Anhydrogitalin and a By-product of the Manufacture of 
Digitoxin. H. Kuiviani (Ber., 1915, 48, 334—349).—According to 
Kraft (A., 1912, i, 373) aqueous extracts of digitalis contain an 
active glucoside, gitalin, which very readily loses water and yields 
anhydrogitalin. The author has previously shown (A., 1914, i, 
309, 857) that gitalin is a mixture containing pre-formed anhydro- 
gitalin. In the present communication, further experiments with the 
latter substance are described, the name being retained, although its 
significance has been lost. In the hope of isolating a second form of 
digitoxin, the by-products obtained during the manufacture of the 
commercial article have been investigated. 

Anhydrogitalin is prepared by the addition of ether to a solution of 
gitalin in methyl] alcohol and chloroform (equal volumes). It has 
m. p. 255°, after sintering at 250°. Analyses agree with the formula 
C,,H,.0,. instead of C,,H,,O,, given by Kraft. Hydrolysis with 
acid (100 ec.c. 50% alcohol + 1 c.c. concentrated hydrochloric 
acid) yields anhydrogitaligenin, m. p. 200° (216—219° according to 
Kraft), and digitoxose, m. p. 101°. The formula of anhydrogitaligenin 
appears to be C,,H,,0,, and hydrolysis of the glucoside thus occurs in 
accordance with the scheme: C,,H,,0,, + H,O =C,,H,,0, + 2C,H,,0,. 

The sparingly soluble by-products of the manufacture of digitoxin 
were contaminated with some coloured impurity which could not be 
removed in a practical manner. The mass was therefore extracted 
with methyl alcohol, and, without further purification, hydrolysed in the 
same manner as anhydrogitalin. Digitoxose, m. p. 101°, [a], + 45°6°, 
was thereby obtained (identified also by conversion into digitoxonic 
acid, its phenylhydrazide and brucine salt), and a substance, C,.H,,0,, 
shining leaflets, m. p. 205—206°. The latter is dissolved by sodium 
hydroxide, yielding a sodiwm salt from which hydrochloric acid 
regenerates an isomeric compound, C,.H,,0,. The sodium salt is 
readily attacked by permanganate ; the corresponding barium, calcium, 
magnesium, zinc and copper salts have been investigated. With benzoyl 
chloride in pyridine solution, a dibenzoyl derivative, C,.H,,0,Bz,, 
which shrinks at 190° but has no distinct m. p., is produced. 

Oxidation of digitoxose with nitric acid (D 1'2) under definite 
conditions and treatment of the product with calcium carbonate yields 
calcium i-tartrate, calcium digitoxonate, and calcium dibydroxy- 
glutarate. The identity of the former is confirmed by isolation of the 
free acid and of the zinc and copper salts. The crude dihydroxy- 
glutaric acid obtained from the calcium salt was purified by means of 
the quinine salt, C;H,O,,2C,,H,,O.N,,5H,O, and converted into the 
barium salt, which had [a], +4°8° when dissolved in the requisite 
quantity of dilute hydrochloric acid. The isolation of é-tartaric acid 

points to the fact that the dihydroxyglutaric 

= - acid from digitoxose must be one of the two 

VET oat ' meso-forms (annexed formula). 

00,808, _s i Finally, attempts have been made to 
H H ascertain the formula of the parent glucoside 

which forms the chief constituent of the 

sparingly soluble by-product. This has been obtained as a perfectly 
white precipitate, m. p. 190°, by treatment with methyl alcohol- 
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chloroform-ether, analyses of which agree only approximately with the 


formula ©,,H,,0,, ; there is no proof of the uniformity of the fraction. 
H. W. 


Anthocyanins. II. Colouring Matter of the Rose. RicHarp 
WitstaTrer and Tuomas J. Notan (Annalen, 1915, 408, 1—14. 
Compare A., 1914, i, 564; Willstiitter and Everest, A., 1913, i, 1371; 
Everest, A., 1914, i, 978 ; this vol., i, 25).—The dried powdered petals 
of Rosa gallica are digested with 2°5% methyl-alcoholic hydrogen 
chloride. After being kept overnight, the mixture is filtered and the 
filtrate is treated with ether. The resulting undried precipitate is 
digested with a mixture of methyl alcohol and glacial acetic acid, 
whereby the impurities are dissolved and the cyanin chloride 
remains as a microcrystalline residue. It is purified by solution in 
boiling water and precipitation with 3% ethyl-alcoholic hydrogen 
chloride. The chloride is thus obtained in metallic, microcrystalline 
rhombs, O©,,H,,0,,Cl,2}H,O. The amount of the water of 
crystallisation depends on the conditions under which the chloride 
(from the rose and also from the cornflower) has been crystallised. 

The identity of the anthocyanin in the rose with that in the 
cornflower has been proved by the identities of the specific rotation, 
absorption spectra, and solubility in dilute hydrochloric acid and in 
ethyl alcohol of the cyanin chlorides, and by quantitative hydrolysis to 
cyanidin and dextrose (2 mol.). 

Cyanidin chloride has the formula C,;H,,0,Cl, not C,,H,,0,Cl 
(Willstatter and Everest, Joc. cit.). It retains 1H,O with great 
tenacity, and is converted by hot aqueous alcohol into the y-base, 
C,,H,,0,,H,O, colourless crystals, which changes to the isomeric, 
dark violet colour-base at 130°. C. S. 


Anthocyanins. III. Colouring Matter of the Whortleberry. 
Ricaarp Witstatrer and Heinrich Ma tuison (Annalen, 1915, 408, 
15—41).—The skins of the whortleberry (Vaccinium vitis idaea) are 
digested with glacial acetic acid for eight days, and the extract is 
shaken with ether (2} vol.). The dark red, viscous precipitate 
undergoes further treatment with glacial acetic acid, the resulting 
solution being finally fractionally precipitated with ether. The second 
fraction, which contains most of the colouring matter, is dissolved in 
water, and picric acid is added. The precipitate of potassium picrate 
and the picrate of the colouring matter is extracted with methyl 
alcohol, which dissolves the latter, and the alcoholic solution is treated 
with ether. The precipitated picrate is finally crystallised from 
water. 

The colouring matter of the whortleberry is called idaein; it is 
nearly allied to cyanin, and by hydrolysis yields galactose (1 mol.) and 
cyanidin, the latter being identical with the cyanidin obtained from 
cyanin of the rose and of the cornflower. 

The preceding method of isolating the colouring matter in the form 
of its picrate has been successfully applied in other cases (compare 
Willstitter and Zollinger, following abstract). 

Idaein picrate is obtained as a brownish-red powder consisting of 
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crimson-red, microscopic needles. Its dilute aqueous or alcoholic 
solution changes in colour from orange-red to pale yellow owing to 
the conversion, despite the presence of the picric acid, of the idaein 
into the isomeric y-base ; the original colour is restored by the addition 
of hydrochloric acid. 

By treatment with methyl-alcoholic hydrogen chloride and subse- 
quently with ether, the picrate is converted into idaein chloride, 

C,, H,,0,,Cl,24H,0, 
m. p. 210° (decomp.), microscopic, greyish-violet or brownish-red, 
monoclinic prisms with a green, metallic reflex. Iadaein chloride is 
levorotatory, {a],—219°+ 15° in 0°5% hydrochloric acid, and exhibits 
rotatory dispersion ; its absorption spectrum is similar to, but quite 
distinct from, that of cyanin chloride. 

Idaein differs from cyanin in its solubilities and in its behaviour 
with alkalis. It develops a violet coloration with sodium carbonate 
or hydrogen carbonate, and with alkali hydroxides a blue coloration 
which changes rapidly to green and yellow. It also differs from 
cyanin and other diglucosides in its behaviour in the partition test. 
When distributed between amy] alcohol and 7% sulphuric acid, idaein 
can be completely removed from either of the liquid phases by repeated 
washing with the other solvent. Idaein develops characteristic colour 
reactions with metallic salts and is converted into a colourless leuco- 
compound by reducing agents. 

The revised formula of cyanidin (preceding abstract) leads to 
important consequences, since it brings pelargonidin, C,,H,,O,, cyanidin, 

C,,H,,0,, and delphinidin, C,,H,,0,, into a 

Cl natural family, the members of which differ 

O OH from ey meng in the ve of — 

ones roups they contain and are isomeric wit 

fo \—< Sou oe, of, the flavone and of the flavonol 

series. In accordance with the latter relation 

it has been found that anthocyanidins yield 

a phenol and a carboxylic acid by fusion 

with potassium hydroxide, cyanidin, for example, yielding phloro- 

glucinol and protocatechuic acid. The authors advance reasons for their 

opinion that cyanidin chloride has the annexed formula, and that 

pelargonidin chloride contains one OH less, in position 3’, and del- 
phinidin chloride contains one OH more, in position 5’. C. 8. 
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Anthocyanins. IV. Colouring Matter of the Scarlet Pelar- 
gonium. Ricuarp WI.isTirreR and Eimer K. Boiron (Annalen, 
1915, 408, 42—61).—The anthocyanin of the pelargonium has been 
examined by Griffiths in 1903 and by Grafe in 1911, but their 
observations are contradicted by the authors in almost every detail. 

The flowers of the scarlet pelargonium (Pelargoniwm zonale, var. 
meteor) contain only one colouring matter, which is called pelargonin. 
Like cyanin, it forms crystalline oxonium salts (it occurs as such in 
the scarlet flowers), and is a diglucoside, yielding by hydrolysis with 
hydrochloric acid, dextrose (2 mol.) and pelargonidin. 

Pelargonin can be isolated from the flowers by digesting them 
for a month with glacial acetic acid and treating the extract 
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with alcoholic hydrogen chloride and ether, but a more expeditious 
process, which yields a purer product, is the following. The 
fresh flowers, which contain as much as 0°66—0°7% of pelargonin, 
are digested for several days with 96% alcohol, and the extract, 
which lightens in colour owing to the transformation of the colouring 
matter into the y-base, is treated with an excess of 20% alcoholic 
hydrogen chloride and ether. The crimson-red precipitate is dissolved 
in boiling 2% methyl-alcoholic hydrogen chloride, and the filtered solu- 
tion is treated with 10% hydrochloric acid, whereby the oxonium chloride 
is precipitated. Pelargonin chloride, C,,H,,0,,Cl, m. p. about 180° 
(decomp.), [a]j°- 291° and [a],,—180° in 0°1% hydrochloric acid, 
crystallises from methyl-alcoholic hydrogen chloride in scarlet-red, 
elongated, slender needles containing 4H,O. Its cold, aqueous, 
orange-coloured solution undergoes hydrolysis, yielding a violet solution 
of the colour-base, which in its turn changes to the colourless y-base. 
The yellowish-red, methyl-alcoholic solution of the chloride is more 
stable and exhibits a distinct greenish-yellow fluorescence, which is 
characteristic of pelargonin. Pelargonin chloride does not develop a 
characteristic coloration with ferric chloride; with sodium carbonate, 
aqueous ammonia, or sodium hydroxide a violet solution is obtained, 
which changes through greenish-red to yellow. In alcoholic solution 
alkalis produce a blue coloration changing to violet by dilution with 
water. By boiling for a few minutes with alcohol, pelargonin chloride 
is converted into a basic pelargonin chloride, 2C,,H,,0,,Cl,C,,H,,0,,, 
dark violet, metallic needles containing 12H,O. 

Pelargonin, C,,H,,0,,, dark violet, amorphous powder, obtained by 
adding sodium acetate to a faintly acid solution of the chloride, 
erystallises from boiling 90% acetic acid in the form of the basic acetate, 
20 ,H590,;,C.,H,,0,,"OAc, pale red needles containing acetic acid, by 
the loss of which in a vacuum the colour changes to brownish- 
violet. 

Pelargonidin chloride, C,,H,,O,Cl (for constitution see preceding 
abstract), m. p. above 350°, crystallises in stout plates or in reddish- 
brown prisms ; by exposure to the air it absorbs 1H,O, and becomes 
red. It does not develop a characteristic reaction with ferric chloride, 
forms a blue solution with sodium carbonate, and is converted by hot 
water containing a trace of sodium hydrogen carbonate into the y-base, 
C,,H,,0,, colourless prisms. 

By heating with 60% potassium hydroxide at a temperature below 
100°, pelargonidin chloride yields phloroglucinol; by fusion with 
potassium hydroxide at 220° the other anticipated fission product, 
p-hydroxy benzoic acid, has been obtained together with a small amount 
of protocatechuic acid. C. 8. 


Anthocyanins. V. Anthocyanin in the Larkspur. Ruicwarp 
Witstitrer and Watter Mise (Annalen, 1915, 408, 61—82).— 
In the first paper the theory was advanced that the varied colours of 
many flowers are due to different forms of a single anthocyanin which 
acquires a red, violet, or blue colour, according as the cell-juice 
is acid, neutral, or alkaline. The theory has now been tested success- 
fully in the case of the violet flowers of Delphiniwm consolida, These 
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contain an anthocyanin which is called delphinin. Unlike other antho- 
cyanins which have been examined, delphinin forms stable solutions in 
neutral solvents, a colourless ¥y-base not being produced. Moreover, 
since delphinin is insoluble in water and in concentrated alcohol, but 
dissolves in dilute alcohol, the authors have been able to isolate the 
colouring matter without employing chemical reagents and thus to 
prove that, in accordance with the theory, it occurs in the flowers in a 
neutral form unaccompanied by any mineral constituent ; the violet 
colour is changed to blue by alkalis, even by sodium hydrogen 
carbonate, and is changed to red by acids, even by acetic acid. 

The preceding method of isolating delphinin is exceedingly trouble- 
some. Much more convenient is the usual process of isolating 
anthocyanins in the form of their oxonium chlorides. The dried 
flowers are powdered and extracted with aqueous alcoholic hydrochloric 
acid, the extract being treated with an equal volume of ether which 
precipitates delphinin chloride and many impurities as an oil. The 
latter are removed to a considerable extent by treatment with methyl 
and ethyl alcohols and ether. The crude product is heated on the 
water-bath with 2% hydrochloric acid, which does not attack the glucoside, 
but hydrolyses the colloidal impurities and thereby diminishes their 
solvent action on the delphinin chloride, so that the latter is precipitated 
in an amorphous condition by the addition of more concentrated hydro- 
chloric acid. The chloride does not readily assume the crystalline con- 
dition, the amorphous substance requiring careful treatment with warm 
3% hydrochloric acid in order that a portion of it may be obtained in the 
crystalline state. 

Delphinin chloride, C,,H,.0,,Cl,12H,O, crystallises in dark brownish- 
red, prismatic plates, which lose only 10H,O even in a vacuum at 130° 
and then sinter at 150—160° and have m. p. 200—203° (decomp.). 
The chloride is immediately hydrolysed by water, and is insoluble in 
almost all of the usual organic solvents. It has [a], —1364°+ 150° 
and [a], —2273°+150° in 0°1% hydrochloric acid, and develops an 
intense blue coloration with ferric chloride in faintly acid solution, the 
colour being changed to violet by alcohol. 

By rapid hydrolysis with hot, moderately concentrated hydrochloric 
acid, delphinin chloride is converted into dextrose (2 mol.), p-hydroxy- 
benzoic acid (2 mol.), and delphinidin chloride, C,,H,,0,Cl, brownish- 
black, metallic plates containing 2H,O (for constitution see Willstitter 
and Mallison, preceding abstract). Delphinidin chloride is a quinonoid 
oxonium salt which forms blue salts with alkalis, very stable red salts 
with acids, and is converted in neutral solution into the »-base, 
C,;H,,0,, colourless prisms containing 4H,O. Delphinidin chloride 
is decomposed by boiling 75% potassium hydroxide, yielding phloro- 
glucinol, and by fusion with potassium hydroxide at 250°, yielding 
phloroglucinol, gallic acid and pyrogallol. 

Other varieties of Delphiniwm contain an anthocyanin (probably 
another glucoside of delphinidin) which can be converted into a y-base 
n the usual manner. . 


Anthocyanins. VI. Colouring Matter of the Grape and 
of the Bilberry. Ricnwarp Wi istirrer and Ernst H. Zoiiincer 
(Annalen, 1915, 408, 83—109).—The authors criticise the methods of, 
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and the results recorded by, previous investigators; attempts to 
isolate anthocyanins in the form of lead salts are bound to be 
unsuccessful because the precipitating action of lead acetate is too 
general to lead to even a partial separation of the anthocyanin from 
its accompanying impurities. 

The fresh skins of the dark blue grapes (Vitis vinifera) of North 
Italy are digested with glacial acetic acid during at Jeast a week, the 
filtered extract is treated with thrice its volume of ether, the dark 
red syrupy precipitate is dissolved in water, and the filtered solution is 
treated with an excess of coldaqueous picric acid, whereby the anthocyanin 
(which is called oenin) is precipitated in the form of the picrate, tufts 
of crimson-red needles. A methyl-alcoholic solution of the picrate is 
treated with 17% methyl-aleoholic hydrogen chloride, and then with 
ether and light petroleum, whereby the chloride is obtained in the 
amorphous state; it is crystallised from a mixture of methyl and 
etby! alcohols and 10% hydrochloric acid. 

Oenin chloride, C,,H,,O,,Cl, dark red or brownish-red prisms with a 
green lustre, containing varying amounts of water of crystallisation, is 
easily soluble in water. In consequence of hydrolytic dissociation, the 
brownish-red colour of the solution changes on dilution to violet, this 
in its turn disappearing as the colour-base changes to the colourless 
y-base; the Jast change is preverted even by 0°2% tartaric acid 
solution. Oenin is strongly levorotatory ; in 0°1% hydrochloric acid it 
has [a]. — 421°+ 30° and [a Jsor — 542°+ 60°. 

Oenin is a moneglucoside. By rapid hydrolysis with 25% hydro- 
chloric acid it yields dextrose and oenidin chloride, C,,H,,0,Cl, dark 
brown prisms and needles with a bronze lustre, containing 14H,0. 
Oenidin chloride is rapidly converted into the colourless ~-base in 
warm aqueous solution. It contains two methoxyl groups, and is 
converted into delphinidin by hydriodic acid avd phenol or acetic 
anhydride. It is very easily decomposed by warm concentrated 
potassium hydroxide, yielding phloroglucinol; the decomposition by 
alkali at 220—240° produces phloroglucivol, and a mixture probably 
of gallic acid, its methy] ether, and pyrogullol. 

The anthocyanin of the bilberry (Vaccinium myrtillus), which is 
called myrtillin, is isolated as follows: The skins of the fresh berries 
are dried, powdered, and boiled with methyl or ethyl alcohol 
containing a few drops of alcoholic hydrogen chloride. The cold 
extract is treated with 2% alcoholic hydrogen chloride, ether is added 
(preferably preceded by glacial acetic acid), and the syrupy precipitate 
is purified either by converting the myrtillin into its picrate, red 
needles, or better, although the loss of material is greater, by treating 
its filtered aqueous solution with concentrated hydrochloric acid at 0°, 
whereby the chloride is obtained in the amorphous state ; it is then 
obtained crystalline by the addition of ether to its solution in 2% 
methyl-alcoholic hydrogen chl. ride. 

Myrtillin chloride, C,.H,,0,,.Cl, bronze-brown crystals with a copper 
lustre, containing 4H,O, is very nearly allied to oenin chloride. It 
yields by hydrolysis a sugar (the identification and estimation of 
which have not yet been attempted owing to lack of material) and 
myrtillidin chloride, C,,H,,0,Cl, dark brown prisms with a green 
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lustre. Myrtillidin chloride is nearly allied to oenidin chloride. The 
two anthocyanidins, however, and also the two parent anthocyanins 
are readily differentiated by their behaviour with alcoholic ferric 
chloride; whilst oenin and oenidin develop only a _reddish-violet 
coloration, myrtillin and myrtillidin produce intensely blue solutions, 
the colour of which is changed to violet by dilution. 

Mprtillidin chloride contains only one methoxyl group and yields 
delphinidin in the Zeisel reaction. It is decomposed by potassium 
hydroxide and yields gallic acid and phloroglucinol. The preceding facts, 
taken in conjunction with the colour reactions with ferric chloride, 
lead the authors to the opinion that myrtillidin chloride and oenidin 
chloride are respectively the 7-monomethyl and the 3: 4’-dimethyl 
ethers of delphinidin chloride (compare Willstiitter and Mallison, 
preceding abstract) C. 8. 


Anthocyanins. VII. Colouring Matter of the Hollyhock. 
RicharD Wiuustitrer and Kart Martin (Annalen, 1915, 408, 
110—121).—Althaein, the anthocyanin of the holliyhock (A/thaea rosea), 
is obtained by digesting the dried, powdered flowers with 2% methyl- 
alcoholic hydrogen chloride, and treating the extract with ether. The 
precipitate of very impure althaein chloride has been treated in several 
ways, all of which are admittedly provisional in character, since this 
paper is only a preliminary one. 

Althaein chloride, C,,H,,0,.Cl, dark brown prisms with a bronze 
lustre, containing 4H,O, has |a],., — 655°, [a], — 545°, and [a]j. — 291° 
in 0°1% hydrochloric acid, and is a monoglucoside according to the 
evidence at present available. It yields dextrose (?) and myrtillidin 
chloride by hydrolysis with boiling, moderately concentrated hydro- 
chloric acid. C. 8S. 


Anthocyanins. VIII. Colouring Matter of the Wild 
Mallow. Ricuarp WiLLsTATTER and Water Mike (Annalen, 1915, 
408, 122—135). — Malvin, the anthocyanin in the violet flowers of the 
wild mallow (Malva silvestris), is very easily obtained by the picrate 
method. The dried powdered flowers are digested with 2% methyl- 
alcoholic hydrogen chloride and about 1/33 of the volume of concen- 
trated hydrochloric acid. The purplish-red extract is treated with 
ether, the precipitate is digested with cold methyl alcohol, and the 
resulting solution is diluted with ethyl alcohol and with ether, whereby 
a purer product is obtained. This is agitated with 1% hydrochloric 
acid and warmed at 50° with 1:5% aqueous picric acid. alvin picrate 
is thus obtained in brownish-red or cherry-red, slender needles with a 
metallic lustre. By solution in methy! alcohol, treatment with methyl- 
alcoholic hydrogen chloride, and precipitation with ether, the picrate is 
converted into the chloride, which is characterised by its sparing 
solubility and its tendency to crystallise. 

Malun chloride, C,9H,,0,,Cl, brownish-red, elongated prisms with an 
intense green lustre, containing 8H,O, does not develop a coloration 
with ferric chloride, yields a blue solution with sodium carbonate, and 
in dilute solution changes very rapidly to the colourless y-base. By 
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hydrolysis with boiling 20% hydrochloric acid it yields dextrose (2 mol.) 
and malvidin chloride, C,,H,,O,Cl, dark brown crystals with a metallic 
bronze lustre, containing 2H,0. The latter substance is isomeric with 
oenidin chloride and is nearly related to it, differing from it only in 
the position of one methyl group. Malvidin chloride contains two 
methoxyl groups and yields delphinidin in the Zeisel reaction. It is 
very slightly soluble in dilute hydrochloric or sulphuric acid, does not 
develop a coloration with ferric chloride, and yields phloroglucinol, its 
methyl ether, and gallic acid and its methyl ether by decomposition 
with potassium hydroxide under different conditions. 

A tabulated statement is given of the properties and the colour 
reactions of pelargonin, cyanin, delphinin, oenin, and malvin, and of 
the corresponding anthocyanidins. C. 8. 


Anthocyanins. IX. Colouring Matterofthe Peony. Kicuarp 
WiistAtrer and Toomas J. Notan (Annalen, 1915, 408, 136—146).— 
Peonin, the anthocyanin of the flowers of the peony, is present to the 
extent of about 3—3°5%, and about one-fifth of it can be isolated in 
the pure state. The dried, powdered flowers are digested for two 
hours with 2% methyl-alcoholic hydrogen chloride and the extract is 
treated with ether. The dark red, syrapy precipitate is agitated with 
warm, about 0°7% methyl-alcoholic hydrogen chloride and glacial acetic 
acid is then added, and the mixture is kept for sixty hours in order to 
effect the hydrolysis of the colloidal impurities which increase the 
solubility and diminish the tendency to crystallisation of the peonin 
chloride. The friable residue is collected, washed, dried, boiled several 
times with 2% methyl-alcoholic hydrogen chloride in small quantities, 
and finally crystallised from boiling V/2-hydrochloric acid. 

Peonin chloride, C,,H,,0,,Cl, reddish-violet needles containing 5H,0, 
m. p. 165° (decomp. bi is a diglucoside which is very nearly allied. to 
cyanin chloride, the colour of the solution in 7% sulphuric acid, the 
velocity of the transformation into the colourless y-base, and the colour 
reactions with sodium hydroxide, carbonate, and acetate being the same 
for both anthocyanins. Peonin chloride, however, dissolves easily in cold 
water, forms a reddish-violet solution in ethyl alcohol, and scarcely 
changes its colour in the presence of ferric chloride. Peonin picrate 
cerystallises in brownish-red needles. The rotation of peonin chloride 
can only be measured in white light ; it has [a]” —191°+5° in 0:05% 
hydrochloric acid. 

By boiling for two and a-half minutes with 20% hydrochloric acid, 
peonin chloride is hydrolysed and yields dextrose (2 mol.) and peonidin 
chloride, C,,H,,0,Cl, reddish-brown needles containing 1H,0. The 
latter is a monomethy] ether of cyanidin, and is converted into this by 
heating with hydriodic acid. Naturally, it closely resembles cyanidin 
in most of its reactions, but differs from it in its greater solubility in 
water, in its colour reactions in alcoholic solution with potassium 
acetate, and in developing a violet-red coloration with alcoholic ferric 
chloride. Peonidin picrate crystallises in brownish-red needles. 

A table is given comparing the properties and reactions of cyanin 
and peonin and of cyanidin and peonidin. Cc. 8. 
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Anthocyanins. X. Variations in the Colours of Flowers. 
Ricuarp WILLtsTATTER and HetnricH MA.uison (Annalen, 1915, 408, 
147—162).—The constitutions of cyanidin and of pelargonidin have 
recently been established. Willstitter and Mallison (A., 1914, i, 1081) 
have obtained cyanidin by the reduction of quercetin by magnesium 
in acid media, whilst Willstitter and Zechmeister (Sitzwngsber. XK. 
Akad. Wiss., Berlin, 1914, 886) have synthesised pelargonidin by 
demethylating the product obtained by the reaction of 3:5: 7-tri- 
methoxycoumarin and magnesium anisyl bromide. 

The paper deals mainly with the natural and the chemical causes of 
the variability of the colours of flowers. Factors such as the content 
of colouring matter in the flower, the presence of yellow pigments, the 
acidity or alkalinity of the cell juices, etc., are of paramount impor- 
tance. Some plants produce more than one anthocyanin ; for example, 
the blue flowers of the cornflower contain cyanin, whilst the pink 
blooms, growing on the same plant, contain pelargonin. Similar 
results have been obtained with varieties of Pelargonium and of the 
dahlia. C. 8. 


A Lecture on Vegetable Colouring Matters. Ricnarp WILL- 
sTATTER (Ber., 1914, 47, 2831—2874. Compare A., 1913, i, 1371; 
1914, i, 564, and preceding abstracts)—A résumé of the researches of 
the author and other investigators on chlorophyll and related sub- 
stances. A. J. W. 


Oxonium Compounds. At. Favorski and E. Venus (J. Russ. 

Phys. Chem. Soc., 1915, 4'7, 133—141).—The pinacone, 
OH’CMe,*CPh(OH):C:CPh, 

obtained by the interaction of magnesium phenylacetylene bromide and 
benzoyldimethylcarbinol, forms colourless, triclinic crystals, m. p. 
93—93°5°, and exhibits the normal molecular weight in freezing 
benzene. 

4-Hydroxy-2 : 4-diphenyl-5 : 5-dimethyl-4 : 5-dihydrofuran, 

CPh=CH 
°<ome,-CPh-OH’ 

formed by boiling the pinacone with 20% sulphuric acid solution, has 
m. p. 101—102°, and exhibits normal cryoscopic behaviour in benzene, 
Its formation is analogous to the conversion observed by Palladin, but 
not yet published, of the glycol, OH*CHPh*CPh(OH)-C:CPh, into 
4-hydroxy-2 : 4 : 5-triphenyl-4 : 5-dihydrofuran ; the latter, however, 
readily loses the elements of water, yielding 2:4:5-triphenylfuran. It 
exhibits distinct basic properties and forms salts with both mineral and 
organic acids ; its solutions in aqueous mineral acids are yellowish- 
green, and with concentrated sulphuric acid it yields a blue, fluorescent 
solution. Its hydrochloride, C,,H,,0,,2HCI,2H,O, bas m. p. 61—62° 
or 105—107° (anhydrous). Its platinichloride, aurichloride, stanni- 
chloride, m. p. 150—152°, hydrobromide, m. p. 157° or, in a sealed tube, 
154°, stannibromide, m. p. 180—182° (decomp.), hydriodide, m. p. 
174—176° in a closed capillary, sulphate, C,,H,,0.,2H,SO,, m. p. 163° 
in a closed tube, and its trichloroacetate, C,,H,,0,,20C],*CO,H, m. p. 
116—118° (decomp.), were prepared. Its acety/ derivative, C,,H,,0,Ac, 
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m. p. 141—142°, is distinctly acidic in character, but exhibits marked 
stability towards alkalis, 

All the anhydrous salts of this base contain 2 mols. of acid per 1 mol. 
of the furan derivative, but these 2 mols. of acid are not in similar 
condition, since only one of them enters into the constitution of the 
platinichloride, (C,,H,,O0,).,H,PtCl,, and analogous compounds. On 
the basis of the oxonium theory, both oxygen atoms must be regarded 
as oxonium in type, the structure of the salts being represented by 
formula I. Owing to the marked difference in stability between 


xX 
I 
CMe,—U—-CPh X-*(SnX,,AuCl,, ete.) 
| I 
CMe,—O—-CPh 


oxonium salts of hydroxylic oxygen and those of ethereal oxygen, it 
may be assumed that the molecule of acid united to the latter oxygen 
persists in the double salts, which may be represented by the formula II 
(compare Favorski, A., 1913, i, 1146). x. Bt, &. 


Dimethylpyrone. II. Apotr Baryer and JEAN Piccarp 
(Annalen, 1915, 407, 332—369. Compare A., 1911, i, 901).—[With 
Wotreane Gruser.] 4-Methoxy-2 : 6-dimethylpyroxonium perchlorate 
(Baeyer, A., 1910, i, 763) 1s more easily prepared by warming 
dimethylpyrone, methyl sulphate, and a small quantity of methyl 
alcohol at 50°, and treating the resulting yellow syrup at 0° with 20% 
perchloric acid. An aqueous solution of the perchlorate, unlike those 
of 2:4:6-trimethyl- and 4-phenyl-2:6-dimethyl-pyroxonium _per- 
chlorates (Baeyer and Piccard, Joc. cit.), is neutral to litmus, and 
therefore is not hydrolytically dissociated. Nevertheless, its electrical 
conductivity is as great as that of an equivalent solution of the 
4-methoxylutidine perchlorate. This furnishes a proof of the 
quadrivalent character of the pyroxonium oxygen atom. 

The methyl ether of the enolic form of diacetylacetone (Baeyer, 
loc. cit.) yields a yellow sodiwm derivative, and, contrary to the 
earlier statement, develops a brownish-red coloration with ferric 
chloride ; it therefore slowly enolises. 

The sodium derivative, yellow needles, of § methyl-Ay-heptene-fé- 
dione (Baeyer and Piccard, Joc. cit.), obtained from the diketone and 
aqueous sodium hydroxide in the cold, is instantly decolorised by 
dilute perchloric acid. The resulting dienol partly changes to the 
ketonic form and is partly converted into 2: 4: 6-trimethylpyroxonium 
perchlorate. When the preceding sodium derivative is heated with 
aqueous sodium hydroxide on the water-bath for a few seconds and is 
then acidified with dilute perchloric acid, the trimethylpyroxonium 
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perchlorate is not obtained, but m-5-xylenol (identified as the tribromo- 
derivative, m. p. 164—167°). 

§-Methylheptane-B¢-dione (Baeyer and Piccard, loc. cit.), D?? 0-940, 
is converted by ethereal hydrogen chloride or by sodium ethoxide 
into Kuawvenagel’s 1: 5-dimethyleyclohexen-3-one, the semicarb- 
azone of which is also obtained by boiling the disemicarbazone 
of the saturated diketone with hydrochloric acid. When heated with 
a concentrated alcoholic solution of ammonia or of methylamine, the 
diketone and also the cyclohexenone yield 3-imino- and 3-methyl- 
imino-1 : 5-dimethyleyclohexene respectively, of which the latter 
forms a picrate, prisms, m, p. 150—152°, and a_ crystalline 
platinich/oride, C,,H,,N,P.Cl,. The diketone, but not the cyelo- 
hexenone, also reacts with hydrazine hydrate to form a substance 
which appears to be l-aminodihydrocollidine; the picrate has 
m. p. 101°5—102°. 

As stated by Feist and by Collie, dimethylpyrone is not reduted by 
zinc dust and glacial acetic acid. However, reduction ensues and a 
blui-h-violet coloration is produced by the addition of concentrated 
hydrochloric acid. With zine dust the colour is developed only at 
quite definite concentrations of the reagents, but magnesium powder 
produces it under all conditions, best in a dilute solution of dimethyl- 
pyrone in glacial acetic acid containing a trace of water, at the 
ordinary temperature. The reaction is extremely sensitive. The 
coloured substance has not been isvlated, but some of its salts have 
been prepared ; perchlorate, C,,H,,0.,HCIO,, black or blackish-violet 
needles with a green, metallic reflex ; sulphate, C,,H,,0,,H,SO,, blue 
needles, prepared by oxidising the following leuco-compound with 
hydrogen peroxide and 20% sulphuric acid. 

When dimethylpyrone is reduced by magnesium powder, glacial 
acetic acid, and methyl alcohol in the absence of air, a by-product of 
high molecular weight is obtained, together with the /ewco-compound 
of the preceding coloured base, The /ewco-compound, C,,H,,0,,. yellow 
leaflets, m. p. 180—185°, can be sublimed, does not react with alkalis, 
ammonia, potassium, cold benzoyl chloride, or phenylhydrazine, but is 
rapidly oxidised in acetone solution by air in the presence of an 
aqueous mineral acid. In glacial acetic acid solution in an atmosphere 
of carbon dioxide, the leuco-compound is converted by two atomic 
proportions of bromine into the colour-base, and by four into a 
dehydro-derivative, which is colourless and unstable, but appears to 
have the composition C,,H,,0,+«H,0. 

By shaking the blue sulphate with 30% hydrogen peroxide at - 15° 
and subsequently allowing the temperature to rise to 25°, two ketones 
are obtained. The main product is a ketone, O,,H,,0,, colourless 
needles, m. p. 141—142°, which forms a disemicarbazone, C,,H,.0,N,, 
m. p. 261°, and dioxime, m. p. 245—246° (decomp.), and reacts with 
magnesium pheny! bromide to form ultimately a substance, C,,H,.0,, 
leaflets, m. p. 130—131°. The by-product is a ketone, C,,H,,O,, m. p. 
92—94°, which forms a disemicarbazone identical with the preceding, 
and from which the ketone, m. p. 141—142°, is obtained by 
hydrolysis. 

The ketone, m. p. 141—142°, is converted by methyl-alcoholic 
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potassium hydroxide into a ketone, C,,H,,O,, m. p. 214°, which forms 
a disemicarbazone, and an oxonium perchlorats, 

C,,H,,0,,HCIO,,H,0, 
m. p. 230°. The ketone, m. p. 141—142°, is oxidised by chromic and 
acetic acids below 25° to an acid, C,H,O,, m. p. 111°, which forms an 
ethyl ester, colourless prisms, m. p. 128°, and a phenylhydrazone, m. p. 
222°; in alcoholic solution the acid is reduced by hydrogen and 
palladium black to an acid, C,H,,0,, colourless needles, m. p. 187°, 
an intermediate compound, c HO 4» m. p. 110—112° and 175° after 
resolidifying, also being isolated. C. §. 


Organic Oxonium Compounds. I. Dimethylpyrone Hydro- 
chloride. H. N. K. Roérpam (J. Amer. Chem. Soc., 1915, 37, 
557—567).—Although considerable evidence has accumulated in- 
dicating that the additive compounds of dimethylpyrone with acids 
are oxonium salts, stringent proof has not hitherto been obtained. It 
occurred to the author that the question could be decided by 
measuring the concentrations of hydrogen and chlorine ions in an 
aqueous solution of dimethylpyrone hydrochloride. If the compound 
merely dissociates, C,H,O,, HCI—C,H,O, + HCl, the concentrations of 
the hydrogen and chlorine ions would be equal, whereas if the product 
is a true salt the chlorine ion concentration would be greater than 
that of the hydrogen ions since, in addition to the chlorine ions from 
the free acid, there would also be chlorine ions derived from the salt : 
0,H,0,,HCl—O,H,0,*H* + Cl’. 

Determinations have therefore been made of the chlorine ion 
concentration and conductivity of solutions of dimethylpyrone hydro- 
chloride and of hydrochloric acid. The results show that in solutions 
which have the same chlorine ion concentration the molar conductivity 
of the dimethylpyrone hydrochloride solution is smaller than that of 
the hydrochloric acid, thus demonstrating that in the former solution 
the rapidly migrating hydrogen ions have been partly replaced by the 
much more slowly migrating dimethylpyrone ions. It is therefore 
evident that, in aqueous solutions of dimethylpyrone hydrochloride, 
electrolytic dissociation of the non-hydrolysed portion of the compound 
takes place, proving that the hydrochloride is a true salt. 

The dissociation constant of dimethylpyrone as a base has been 
calculated and found to be 1:9 x 10°“, which agrees fairly well with the 
value, 24x10", obtained by Walden (A., 1902, i, 170) from 
conductivity measurements of the picrate. 

Dimethylpyrone hydrochloride is therefore correctly represented by 
the oxonium formula. E. G. 


Formation of Coumarin Derivatives, and the Preparation 
of Stable Coumarinic Acids. L. A. Jorpan and J. F. Tuorre 
(T., 1915, 107, 387—406).—The neutral substance obtained as a by- 
product by the action of alcoholic sodium ethoxide on ethyl isodehydr- 
acetate (T., 1912, 101, 1565) is now shown to be ethyl 3-acetyl-4 : 5 : 7- 
trimethyleoumarin- 6: 8-dicarbowylate, as on complete hydrolysis it is 
converted into 4:5: 7-trimethylcoumarin, the synthesis of which from 
m-5-xylenol and ethyl acetoacetate was accomplished by Clayton 
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(T., 1908, 93, 2020). Ethyl acetyltrimethylcoumarindicarboxylate 
erystallises in needles, m. p. 135°, b. p. 253°/18 mm.; it gave no 
coloration with ferric chloride, but by treatment with aqueous alkali 
hydroxide it was converted into a salt of the corresponding a-acetyl-3 : 5- 
dicarbethoxy-B-4 :6-trimethylcoumarinic acid, m. p. 146°, which gave a 
purple colour with ferric chloride. This and the other substituted 
coumarinic acids described below are characterised by remarkable 
stability, and a comparison shows that this stability decreases with a 
decrease in the number of substituents in the benzene nucleus, and is 
greatest when position 8 is occupied by the carboxyl group, and, 
moreover, it appears to be the acidity rather than the weight of the 
group which is the determining factor. From the above acetylcoumarin 
the acetyl group was eliminated by means of alcohol and sulphuric acid, 
and ethyl 4:5: 7-trimethylcoumarin-6 : 8-dicarboxylate was produced. 
It crystallises in concentric needles, m. p. 131°, and when warmed 
with dilute aqueous potassium hydroxide, it was converted after 
acidification into its corresponding 3 : 5-dicarbethoxy-B : 4 : 6-trimethyl- 
coumarinic acid, crystallising in plates, m. p. 122°. Heated above its 
melting point the acid passed into the coumarin. Towards fused 
caustic alkali the original acetylcoumarin, m. p. 135°, is exceptionally 
stable, the only result of this treatment being the hydrolysis of one 
carbethoxy-group with the production of a-acetyl-3-carboxy-5-carbethoxy- 
8-4: 6-trimethylcoumarinic acid, m. p. 176°, from which on heating 
above its melting point the coumarin, 6-ethyl 8-hydrogen 3-acetyl-4 : 5 : 7- 
trimethylcoumarin-6 : 8-dicarboxylate, m. p. 235°, was obtained. These 
two compounds were de-acetylated by treatment with alcohol and 
sulphuric acid, and 3-carboay-5-carbethoxy-B-4 : 6-trimethylcoumarinic 
acid, forming white needles, m. p. 129°, was formedineach case. It isso 
stable that it cannot be converted into the corresponding coumarin. 
On heating with water at 180° for five hours, carbon dioxide was 
eliminated, and 6-carbethoxy-4 : 5 : 6-trimethylcowmarin resulted. This 
substance forms small needles and melts at 124°. It dissolves in alkali 
hydroxides, but is reprecipitated on the addition of acids, and the effect 
of the absence of the carboxyl group in position 8 on the stability of the 
corresponding coumarinic acid is thus obvious. The partial hydrolysis 
of the original, fully substituted coumarin, m. p. 135°, with 
50% sulphuric acid gave a mixture of 4:5:7-trimethylcoumarin and 
3-carboxy-B-4 : 6-trimethylcoumarinic acid, which were separated by 
treatment with sodium carbonate solution. The acid forms slender 
needles, m. p. 300°. When heated above this temperature it does not 
lose water to form the corresponding coumarin, but carbon dioxide is 
evolved and it passes into 4:5:7-trimethyleoumarin. The exceptional 
stability of this acid is due to the free 8-carboxyl group, for when the 
diammonium salt was boiled it lost ammonia and the solution then 
contained the neutral salt of the coumarin, and silver nitrate pre- 
cipitated the silver salt of the coumarin. "When, however, the free 
carboxyl group was regenerated from either of these salts, it was the 
coumarinic acid, m. p. 300°, which was obtained and not the coumarin. 
The above silver salt was transformed into the ethyl ester, m. p. 133°, 
which, also, with warm sodium hydroxide gave the original coumarinic 
acid. 4:5:7-Zrimethylcoumarin, the final product of hydrolysis, forms 
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lamin, m. p. 178°. It dissolves in warm sodium hydroxide, and when 
the solution is acidified at 0°, the 8-4: 6-trimethy/coumarinic acid is 
precipitated. It forms needles, m. p. 128°, and is so unstable that on 
boiling with water or on keeping at ordinary temperatures it is 
completely converted into the coumarin, 

The action of phosphorus pentachloride on a solution of the original 
fully substituted coumarin in phosphoryl chloride was to produce first 
a purple solution from which ether precipitated a blue phosphorus- 
containing solid which was very unstable in moist air and probably 
had a composition similar to that of the crystalline precipitate obtained 
with coumarin itself, viz, an additive compouod of phosphorus 
trichloride and the chloro-acid chloride of the coumarinic acid. On 
treatment with alcohol, ethyl 2-chloro-a-acetyl-3 : 5-dicarbethoxy-B-4 : 6- 
trimethylcinnamate was obtained. The acticn of bromine on the 
original coumarm produced ethyl 3-bromo-4 : 5 : 7-trimethylcoumarin-6 : 8- 
dicarboxylate, the acetyl group being eliminated. This forms small 
needles, m. p. 114°, which on treatment with boiling alcoholic 
potassium hydroxide were converted into 4-carbethory-6-carboxy-2 : 3 : 5- 
trimethylcoumarilic acid, colourless flakes, m. p. 197°. Similarly, 
4:5:7-trimethylcoumarin absorbed bromine in chloroform solution, 
giving 3-bromo-4:5:7-trimethylcoumarin, m. p. 163°, which was 
likewise converted by alkali into 2:3: 5-trimethylcoumarilic acid, 
m. p. 149°, 

The nitration of 4:5: 7-trimethylcoumarin leads to the formation 
of 6-nitro-4:5:7-trimethylcoumarin, colourless needles, m, p. 208°. 
The corresponding coumarinic acid could not be isolated. Further 
nitration gave 3:6: 8-trinitro-4:5:7-trimethylcoumarin, cream- 
coloured needles, m. p. 225°, which by the action of alkali was 
converted into w-3:5-trinttro-2-hydroxy-a-4 : 6-trimethylstyrene, crys- 
tallising from benzene in nodules, m. p. 103°. Nitration of the fully- 
substituted coumarin resulted in the formation of ethyl 6-nitro-4: 5: 7- 
trimethyleoumarin-8-carboxylate, colourless needles, m. p. 170°. The 
acetyl group was thus displaced, but its position was not substituted, 
the nitro-group replacing a carbethoxy-group instead. The coumarinic 
acid was unstable, and could not be isolated. 

All the above-described coumarins dissolve in alkali to form 
colourless solutions of the salt of coumarinic acid ; this appears character- 
istic of 4-substituted coumarins, in contradistinction to unsubstituted 
coumarinic acid, which gives yellow alkali salts. A fundamental 
structural difference is consequently inferred, and the constitution of 
the coumarinic acids from this standpoint is discussed. The mobility 
of the bydrogen atom in the system C:C-CH depends on the presence 
or absence of a group on the central carbon atom, as evidenced by the 
glutaconic acids for example, and hence for the salts of the unsubsti- 
tuted coumarinic acids an ortho-quinonoid structure, 

0:C,4,:CH-CH,°CO,Na, 
is suggested, whilst the colourless 4-substituted coumarinates would 
have the normal cis-formula OH*C,H,-CMe:CH:CO,Na. 4G. F. M. 


Some Benzopyranol Derivatives. J. N. Corti and G. N. 
Waite (T., 1915, 107, 369—376).—Under the influence of con- 


ORGANIC CHEMISTRY. i. 295 


centrated mineral acids, orcinol condenses with acetylacetone to give 
a mixture of the salts of two benzopyranols, which can be separated by 
fractional crystallisation from aqueous hydrochloric or hydrobromic 
acids. 

7-Hydroxy-2 :5-dimethyl-4-methylene-y-benzopyranol is an orange 
substance ; it gives a lemon-yellow hydrochloride, a greenish-yellow 

hydrobromide, and platini- and platino-chlorides. 
The base dissolves in sodium hydroxide, giving a 
pale yellow solution, and gives a colourléss acetyl 
derivative. 
5-Hydroxy-2 : 7 - dimethyl -4-methylene-y - benzo- 
pyranol is a violet substance, giving an orange 
hydrochloride and hydrobromide, and platini- and 
platino-chlorid-s. It also gives a colourless acetyl 
derivative, and dissolves in sodium hydroxide to an almost colourless 
solution. 

Although dihydro- and tetrahydro-derivatives were obtained, yet 
neither of the bases is readily reduced, a fact which speaks against 
the possible alternative quinonoid constitution, as does also the non- 
formation of oximes, phenylhydrazones, and semicarbazones, On the 
other hand, the displacement of the hydroxyl group iu the benzene 
nucleus by the acetoxy] group entirely destroys the basic character of 
the pyranol nucleus, and the two bases having the same chromophoric 
system should be similarly coloured. It is suggested as the best 
explanation, that the bases and their salts are quinonoid, but that the 
colourless acetates are benzenoid. If acids then favour the quinonoid 
form, bases should promote the formation of the hydroxyl form, hence 
the almost colourless solutions in sodium hydroxide and the absence of 
oxime formation, ete., with hydroxylamine. G. F. M. 


Double Halogen Salts of Quinine and Carbamide. II. 
P. G. Gotusev (J. Russ. Phys. Chem. Soc., 1915, 47, 14—17. Com- 
pare A., 1914, i, 719).—The double hydriodide of quinine and 
carbamide, C,,H,,O,N,,CH,ON,,2HI,5H,O, forms long, thin, bright 
yellow, prismatic crystals, m. p. 62—64°, which rapidly effloresce in 
the air. When heated at 100°, it decomposes according to the 
equation : 

C..H,,0,N,,CH,ON,,2HI + H,O = C,,H,,0,N,,2HI + CO, + NH,, 
but excess of cold water removes the carbamide and part of the 
hydriodic acid, quinine sesquihydriodide, C,,H,,O, N12 HI, being 
deposited in white, silky, thread-like crystals, m. p. 42—45°. 

T. H. P. 


Histidine. A. Kosset and 8. Epipacuer (Zeitsch. physiol. Chem., 
1915, 93, 396—400).—Benzoylation of histidine methyl ester yields 
the tribenzoy! product, 

CH(NHBz):C(NHBz)-CH,-CH(NHBz):CO,Me, 
which forms long needles, m. p. 219° (not sharp). It does not give a 
coloration with diazobenzenesulphonic acid (compare Windaus, A., 
1910, i, 283), but on heating the glyoxaline ring clo-es again and the 
product gives a red coloration with diazobenzenesulphonic acid and 
alkali. This explains the observations of Inouye (A., 1913, ii, 164). 
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Carnosine, which is a compound of histidine and B-alanine, behaves 
like histidine. 

Glyoxaline reacts with formaldehyde, one nitrogen atom being 
almost completely (84—85%) involved. Alanine also has a nitrogen 
atom which reacts with formaldehyde (Sérensen). Regarding histidine, 
which is a glyoxalylalanine, discordant statements have been made. 
The authors find that 116—133% of the calculated amount of 
formaldehyde for one nitrogen atom is used. If histidine methyl ester 
is used, 174—200% is obtained, showing that the presence of a free 
carboxyl group reduces the reactivity towards formaldehyde. 

R. V. S. 


Crystalline Calcium Theobrominate. Louis Rousszau (Compt. 
rend., 1915, 160, 363—365).—The author has prepared a crystalline 
calcium theobrominate, (C,;H,O,N,),Ca,9H,O, by boiling calcium 
hydroxide (1 mol.) with theobromine (2 mols.) in water, free from 
carbon dioxide. On cooling the solution the theobrominate crystallised 
in long, slender needles. This substance loses its water of 
crystallisation with difficulty at 120°. It is far more soluble in water 
and alcohol than theobromine. It is decomposed by carbon dioxide, 
regenerating theobromine, and on decomposition by dilute acids yields 
theobromine in the colloidal state. W. G. 


Phosphoric Acid Esters of Methylglucoside and Theo- 
phyllineglucoside. Emit Fiscuer (Ber., 1914, 47, 3193—3205).— 


The preparation of purine glucosides (A., 1914, i, 333) foreshadowed 
the synthesis of nucleic acids (nucleotides) which has now been 
successfully accomplished in the case of theophyllineglucoside- 
phosphoric acid. The difficulty to be overcome was the combination 
of phosphoric acid with the glucose residue. The only available 
methods of any promise were the application of phosphoryl! chloride in 
the presence of aqueous suspensions of alkaline earths or their 
carbonates (Neuberg and Pollak, A., 1910, i, 157, 610) and the use 
of metaphosphoric esters in chloroform or without a solvent (Langheld, 
A., 1910, i, 536; 1912, i, 415). Both methods were tried in the case 
of a-methylglucoside and theophyllineglucoside. The former method 
gave poor yields owing to the decomposition of tie oxychloride by the 
water, whilst the latter method cannot be applied to solid glucosides 
since they are usually insoluble in chloroform. A valuable process 
was finally discovered in the use of phosphoryl chloride and pyridine 
which is a good solvent for sugars and glucosides. In this way, 
a crystalline phosphoric acid derivative of the theophyllineglucoside 
has been obtained in excellent yield. It is not identical with the acid 
obtained by the action of the oxychloride in the presence of baryta. 

The combination phosphoryl chloride and pyridine is also worthy of 
adoption in the case of the simple sugars and even sucrose (future 
communication), but it is not applicable to the amino-acids or inositol, 
since these do not dissolve readily enough in the base. The method 
will be extended to the other purine glucosides and naturally occurring 
nucleosides and then the interesting problem of the fate of these 
synthetic nucleotides in the organism will be attacked. 
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The crystalline theophyllineglucosidephosphoric acid titrates as a 
monobasic acid, but changes under the influence of bases into an 
amorphous dibasic acid. The crystalline substance is therefore a 
secondary ester, and its transformation into a primary ester is not 
remarkable iv view of the experience of Griin and Kade with the 
stearin phosphates (A., 1912, i, 158). 

Perfectly dry theophyllineglucoside was dissolved in dry pyridine, 
cooled to — 20° and treated with a cold mixture of phosphoryl chloride 
(1 mol.) and pyridine. After an hour, the mixture was cautiously 
treated with cold water, shaken with silver sulphate, and after re- 
moving the excess of silver, the filtrate was evaporated under reduced 
pressure at 40° with barium hydroxide until free from pyridine. The 
excess of baryta was removed by carbon dioxide and the mixture was 
then evaporated again to a small bulk and filtered into absolute 
alcohol. The precipitated barium salt was finally decomposed exactly 
by sulphuric acid. The yield of the acid was about 45%, calculated 
on the original glucoside. Theophyllineglucosidephosphoric acid, 

C,,H,,0,N,°PO,H,2H,0, 

crystallises from water in slender needles or long leaflets, | a]j* — 29-76°. 
It is bitter, gives the murexide test with chlorine water, reduces 
Fehling’s solution feebly and gives no precipitates with tannin or egg 
albumin. With aqueous phosphotungstic acid it gives a yellow 
coloration, but with a solution of phosphotungstic acid in 10—20% 
sulphuric acid, it gives a deep yellow precipitate. The mono-barium 
salt is amorphous. The hydrolysis of the acid by more than 7% 
hydrochloric acid was very complicated, but phenylglucosazone and 
pure theophylline were isolated when a 1% acid was employed, although 
many unknown by-products were obtained even in this case. 

An amorphous di-barium salt was obtained by treating the glucoside 
with phosphory] chloride, baryta and water at 0°, and, after removing the 
chlorine as before, heating the filtrate with baryta, removing the 
excess by carbon dioxide, evaporating the filtrate, and precipitating the 
residue by alcohol. 

Less satisfactory results were obtained in the case of a-methylglucoside. 
Using ethyl metaphosphate (Langheld), a barium salt of a tetrabasic 
methylglucosidediphosphoric acid, C,H,,0,(PO,Ba),, was isolated, whilst 
the pyridine method gave an impure di-barium salt of a monophosphoric 
acid, C,H,,0,PBa, insoluble in alcohol, and the baryta method a 
barium salt which was somewhat soluble in alcohol. J.C. W. 


Isomerism of the Organo-metallic Compounds of Pyrrole 
under the Action of Ethyl Chlorocarbonate and Ethyl 
Carbonate. V. V. Tscue.incev and S. G. Karmanov (J. Russ. Phys. 
Chem. Soc., 1915, 4'7, 161—169).—When potassiopyrrole is treated 
with alkyl haloids, it yields principally 1-pyrrole derivatives, whilst 
with chloroanhydrides of acids, roughly equal proportions of 1- and 
2-substituted pyrroles are obtained, and, with anhydrides, mainly the 
2-derivatives. Since Ciamician and Maynaghi (A., 1885, 1143) 
Showed that 1-derivatives of pyrrole may be converted into the 
corresponding 2-derivatives (compare Pictet, A., 1904, i, 771), it has 
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beeu supposed that those reactions in which the latier are formed 
yield first the 1l-compounds, these then undergoing isomerisation. 
Owing to the fact that this change is not quantitative, it became 
necessary to assume that the isomerisation takes place with the organo- 
metallic compound before removal of the 
ww :4 | metal. Terentev (J. Russ. Phys. Chem. 
Mgl'NC | —> NX | Soe. 1914, 46, 1399) considers the con. 
Mgl _ version to be accompanied by isomerisa- 
tion of the annexed pyrrole ring itself. 
In the case of the Grignard reagent, Hess and Wissing (A., 1914, i, 
725) find the action to be the same with l-methylpyrrole as with 
pyrrole, and these authors draw the conclusion that the bromo- 
magnesium group enters, in both cases, the 2-position, and thus gives 
rise to compounds essentially different from potassiopyrrole, in which 
the metal occupies the 1-position. 

This conclusion may be true in so far as the bromo-magnesium 
derivatives of 1-substituted pyrroles are concerned, but the authors’ 
experiments show that the interaction of magnesium pyrry! bromide and 
ethyl chlorocarbonate and decomposition of the resultant product by 
means of water yield almost exclusively ethyl pyrrole-2-carboxylate, 
whilst with ethyl carbonate under similar conditions the products 
obtained are: (1) principally ethyl pyrrole-l-carboxylate ; (2) a very 
small propoition of a crystalline compound, m. p. 56°, which is 
possibly impure carbopyrride (annexed formula), 
formed by the action of magnesium l1-pyrryl 
bromide on (1) ; (3) a small proportion of a liquid, 
possibly the pyrrole-2-carboxylic ester. 

It may be concluded, therefore, that no fundamental difference 
exists between the potassium and magnesium derivatives of pyrrole, and 
it seems probable that each consists of a mixture of 1- and 2-substi- 
tuted molecules. Whether this mixture yields derivatives with the 
substituent in the 1l- or in the 2-position depends on the relation 
between the initial compounds and the nature of the reagent, and, 
possibly, on differences in the velocities of reaction with the two 
isomeric molecules; it is evident, however, that the magnesium 
derivative tends to form 2-compounds, and the potassium derivative, 
l-compounds the more readily. Z. Hi. F. 


\N-CO-NZ 
| DNCONC _| 


Cyclic Hydroxylamine Derivatives. P. Friepianper (JBer., 
1914, 47, 3369—3370).—The assertions of Heller and Wunderlich 
(Ber., 1914, 47, 2889) that -hydroxy-compounds have not been 
previously obtained in the quinoline series and of Reissert (A., 1896, 
i, 389) that 1-hydroxyindole-2-carboxylic acid is the first representa- 
tive of substances containing the :N*OH group as a member of a ring 
are not accurate. In conjunction with Ostermaier (A., 1882, 201) the 
author has previously described a compound, obtained by the reduction 
of o-nitrocinnamic ester with alcoholic ammonium sulphide, which must 
contain the group ~NO:C-OH- or —N(OH)-CO-, and for which the 
latter formulation is preferred on account of the relatively difficult 
hydrolysis of the corresponding ethyl ether. H. W. 
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The Preparation of Potassium Indoxyl Sulphate. Ap. 
JoLies and Exw. Scuwenk (Biochem. Zeitsch., 1915, 68, 347—349).— 
A preliminary account of a method for preparing this substance is 
given, the essential of which is the treatment of V-acetylindoxyl with 
chlorosulphonic acid in pyridine solution. 8. B. 8. 


Isatin and its Derivatives. II. Isatoxime —> o-Cyano- 
phenylearbimide and Related Reactions. W. Borscne and 
W. Sanper (Ber., 1914, 47, 2815—2826. Compare Borsche and 
Jacobs, A., 1914, i, 322).—Jn an endeavour to produce with isatoxime 
a change analogous to that observed in the formation of a-hydroxy- 
cinchoninic acid from isatin, walonic acid and acetic acids (/oc. cit.), 
the authors have attempted to prodvce a quinoxaline or quinazoline 
ring by submitting isatoxime to the Beckmann rearrangement, but the 
product of the action of phosphorus pentachloride was s-di-o-cyano- 
phenylearbamide resulting from o-cyanophenylcarbimide; the latter 
owes its formation to the successive changes 


OH, <CNOH Sco — 0,8 <i >co > 


O,H <a H-coc) —> CNC.H,NCO. 


The accuracy of this view is indicated by the isolation of o-cyano- 
phenylearbimide when isatoxime is distilled with phosphorus penta- 
chloride under reduced pressure, and the interaction of 1-methyl- 
isatoxime with phosphorus pentachloride in an analogous manner 
yields o-cyanophenylmethylearbamyl chloride, CN-C,;H,-NMe-COCI ; 
several other compounds of a similar type have also been submitted to 
distillation with phosphorus pentachloride. 

Isatoxime, for which the m. p. was found to be 216—217° (decomp.), 
was converted by treatment with methyl sulphate and sodium 
oe : , . C(:NOMe)~ 

ydroxide into 1-methylisatoxime methyl ether, CH. Me 7700, 
deep yellow needles, m. p. 147—148°, whilst the action of ethyl 
sulphate gave ty, the mono-ethyl derivative, isatoxime ethyl ether, 


C,H rn BOS Sco. When treated with phosphorus pentachloride, 


isatoxime gave a product which reacted with water, yielding s-di- 
o-cyanophenylcarbamide, CO(NH°C,H,°CN),, needles which de- 
compose near 250°. When the reaction product from a suspension 
of isatoxime and phosphorus pentachloride was submitted to distillation 
under reduced pressure, 0-cyanophenylcarbimide was obtained as a liquid, 
b. p. 1249/13 mm., which solidified to a crystalline mass, m. p. 61°. 
This substance resembles phenylcarbimide in its effect on the mucous 
membrane and also shows similar chemical behaviour, giving ethyl 
0-cyanophanylcarbamate, CN-C,H,*NH-CO,Et, prisms or needles, m. p. 
107°, and o-cyanocarbanilide, CN*C,H,-NH*CO-NHPh, needles, m. p. 
163°, with alcohol and aniline respectively in benzene solution. 
1-Methylisatoxime, yellow needles, m. p. 196—198°, on methylation 
by methyl iodide and sodium methoxide in methyl-alcoholic solution, 
yielded the 1-methylisatoxime methyl ether already described. The 
reaction product from an ethereal suspension of 1-methylisatoxime and 
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phosphorus pentachloride on distillation gave o-cyanophenylmethyl- 
carbamyl chloride, CN-C,H,-NMe-COCI, b. p. 180°/15 mm., m. p. 60°, 
which reacted with a benzene solution of aniline, producing o-cyano- 
methylearbanilide, CN-C,H,*NMe-CO-NHPh, needles, m. p. 186°. 
Thionaphthenquinone-8-oxime, when treated with phosphorus penta- 
chloride in the usual manner, gave o-cyanophenyl sulphur chloride 
[o-chlorothiolbenzonitrile], CN-C,H,*SCl, a deep yellow, viscous liquid, 
b. p. 145—150°/16 mm. Under similar treatment, a-nitroso-8-naphthol 
gave a distillate of o-eyanocinnamoyl chloride, CN:C,H,-CH:CH-COCI, 
yellow needles, m. p. 91°; 3-nitroso-8-naphthol pro- 
CN duced w-cyanostyrene-o-carboxylic acid chloride, 
” i ee ene, CN-CH:CH:C,H,°COCI, 
\ 74 \_/ colourless needles, m. p. 83°. Phenanthraquinone 
_* CO monoxime yielded 4-cyanofluorenone (annexed 
formula), yellow needles, m. p. 240°, resulting from 
elimination of hydrogen chloride from the primarily formed o-cyano- 
dipheny]-o’-carboxylic acid chloride, CN-C,;H,°C,H,-COCI. D. F. T. 


Dibydroquinaldine Bases. Gustav Hetizr (Ber., 1914, 47, 
2893—2902).—2-Methyldihydroquinoline bases are produced in 
accordance with scheme (1). 


TN S\N eas 
SP ae A Jesse | VA/SR 
nN + Mg N “ 


| 
F i” x : 
i Alk. HAI) 
(L.) (II.) 


In presence of nascent hydrogen the initially formed unimolecular 
dihydro-bases are catalysed to bimolecular compounds (II), a new 
type of reaction, and one not effected by molecular or ionic 
hydrogen. 

(With L. Bus and Max Korerzxy.|—Bimolecular 1 : 2-dimethy/- 
dihydroquinoline is formed from the pseudo-base precipitated by sodium 
hydroxide from 2-methylquinoline methiodide by reduction with zinc 
and hydrochloric acid. It is a weak base, but stronger than 2-methyl- 
dihydroquinoline, and melts at 179—180°. It is also produced by 
reduction of the iodide derivative directly in solution in hydrochloric 
acid, in presence of sodium chloride, but the product is not so readily 
purified or freed from halogen. It is not reduced by sodium and 
alcohol, or tin and hydrochloric acid. A solution in glacial acetic 
acid is oxidised by chromic acid, but no definite product has been 
isolated. 

Bimolecular 2-methyl-1-ethyldihydroquinoline is prepared similarly 
from 2-methylquinoline ethiodide as an amorphous precipitate. A 
small amount of a by-product can be extracted from the zinc residue 
by absolute alcohol, and forms needles, m. p. 186—187°. Bimolecular 
2-methyl-1-propyldihydroquinoline is formed from the corresponding 
propyl derivative, and has m. p. 166—167°. A trace of by-product 
can be isolated in four-sided prisms, m. p. 187°. Reduction of 2: 4 
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dimethylquinoline methiodide, m. p. 226°, and extraction of the zinc 
residue yields 1 : 2 : 4-trimethyldihydroquincline, colourless needles, m. p. 
252°. Amorphous products are formed by reduction of the methyl 
and ethyl chloride derivatives of quinoline. 

Quinoline bases with acidic groups are not reduced under the 
conditions described, examples being carbostyril, a-hydroxylepidine, 
a-methyleinchonic acid, and quinoline-2-carboxylic acid. 

Reduction of 2: 4-dimethylquinoline produces a small proportion of 
an amorphous product. From the zinc residue, alcohol extracts 
bimolecular 2: 4-dimethyldihydroquinoline, m. p. 176°, a substance 
of weak basic properties. Chromic acid converts it into 
2:4-dimethylquinoline chromate, m. p. 172°. 

4-Chloro-2-methylquinoline is reduced to an unidentified base, free 
from chlorine, and sodium acetate precipitates another base of 
unknown constitution, which forms a picrate. The zinc residue from 
the reduction of 2-phenylquinoline yields a colourless, crystalline 
substance, m. p. 170°. isoQuinoline is not reduced by zine and 
hydrochloric acid. 

Reduction of 2-phenylquinoline methiodide by hydrochloric acid 
and zinc in presence of sodium chloride precipitates a colourless, 
amorphous, weakly basic substance. From the acid filtrate, sodium 
acetate precipitates a small amount of 2-phenyl-l-methyltetra- 
hydroquinoline, identical with that prepared by Freund’s method 
(A., 1905, i, 151; 1909, i, 417). It forms anthracene-like, pale 
blue, fluorescent leaflets, m. p. 102—103° (Freund, 106—107°). 
It is a weak base, but stronger than 2-phenyl-l-methyldihydro- 
quinoline. Its solution in hydrochloric acid gives a blood-red 
coloration with sodium nitrite, addition of sodium acetate to the 
diluted solution precipitating a red, flocculent substance. 

1: 2-Dimethyldihydroquinoline, prepared by fFreund’s method 
(loc. cit.), and the corresponding ethyl derivative are converted by 
zinc dust and hydrochloric acid into bimolecular compounds identical 
with those previously described, the nascent hydrogen functioning as 
polymerising agent. A. J. W. 


1-Hydroxycarbostyril-3-carboxylic Acid. Gustav HeLuer and 
Paut Wunperuicn (Ber., 1914, 47, 2889—2893).—A description of 
1-hydroxycarbostyril-3-carboxylic acid and its derivatives. On 
reduction with zinc dust and acetic acid, o-nitrobenzylidenemalonic 
acid (prepared by a slight modification of Stuart’s method, T., 1885, 
47, 155) yields 1-hydroxycarbostyril-3-carboxylic acid (II.), with 
intermediate formation of hydroxylaminobenzylidenemalonic acid (I.) : 


N‘OH} 
PN Sis 


| C-CO,H 

\4A\Z . 
CH 

(IL.) 
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1-Hydroxycarbostyri!-3-carboxylic acid forms colourless needles, m. p. 
259-—260° (decomp.). In aqueous and alcoholic solution it gives a 
dark red coloration with ferric chloride. It does not reduce Fehling’s 
solution. Cotton mordanted with iron or titanium salts is dyed reddish- 
brown. Alkaline permanganate converts it into a mixture of 
o-nitrobenzoic acid and o-azoxybenzoic acid. When heated at its 
melting point with water, it forms carbostyril. The sodiwm salt 
erystallises in pale yellow leaflets, and the silver salt is golden-yellow. 

Reduction in ammoniacal solution with ferrous sulphate transforms 
the 1-bydroxy-acid into carbostyril-3 carboxylic acid. With thionyl 
chloride it yields a semi-crystalline chloride, converted by aniline into 
the corresponding ani/ide, m. p. 264—265°. In alcoholic solution this 
anilide gives a red coloration with ferric chloride. In alkaline 
solution neither it nor the corresponding acid is attacked by hydrogen 
peroxide or potassium ferricyanide. 

Methyl sulphate converts 1-hydroxycarbostyril-3-carboxylic acid 
into 1-methoxycarbostyril-3-carboxylic acid, colourless needles, m. p. 
202—203°, which gives no coloration with ferric chloride. Acetylation 
with acetic anhydride of the W-hydroxy-acid in acetic acid solution 


produces 1-acetoxycarbostyril-3-carborylic acid, needles, m. p. 202°. 
A. J. W. 


isoQuinoline in Coal Tar. R. Weitsscerper (Ber., 1914, 47, 
8175—3181).—isoQuinoline occurs to the extent of less than 1% in 
the crude quinoline obtained from coal tar, and was isolated from this 
source by Hoogewerff and van Dorp by fractional crystallisation of 
the hydrogen sulphates (A., 1886, 78). A process has now been 
devised for the extraction of isoquinoline on the large scale. 

As might be expected from the fact that the nitrogen atom is farther 
removed from the benzene nucleus, isoquinoline is more basic than 
quinoline. Consequently, by shaking a benzene solution of the crude 
oil with enough 20% sulphuric acid to combine with about one- 
sixth of the base, the extract is considerably enriched in isoquino- 
line. The enriched base, recovered from the acid solution, is now 
fractionated, when a higher fraction, b. p. up to 260°, is removed. 
This consists, probably, of methylated pyridines. The quinoline fraction 
is then best separated by the old method. Apparently, the two 
quinolines are the only tar bases the sulphates of which are pre- 
cipitated in alcoholic solution, so that the original crude tar-oil bases 
may be treated in this way with advantage, without troubling to isolate 
the crude quinoline first. 

A further consideration of the constitution of isoquinoline would 
lead to the expectation that this base is more easily sulphonated than 
quinoline. This is the case, and a-isoquinolinesulphonic acid is easily 
isolated by adding the crude sulphates (above) to cold sulphuric acid 
containing 50% of the anhydride. It seems impossible to convert this 
into isoquinoline, however. In order to test the purity of the acid, 
it was fused with potassium hydroxide, whereby it was found that 
a-hydroxyisoquinoline is produced at 200—250°, but that a dihydroxy- 
isoguinoline is formed if the fusion is carried out at 300°. This 
compound is no longer basic, but dissolves in sodium carbonate and 
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gives orange-red azo-dyes. It forms pale yellow needles from water, 
m. p. 273° (decomp.). J.C. W. 


A Synthesis in the Group of the Oxazine Dyes. F. KEnrmann 
and Dora KissinzE (Ber., 1914, 4'7, 3096—3100).—Since aminonaphtha- 
o-quinones condense with aminophenols to form derivatives of naph- 
thaphenazoxonium, it was natural to expect that aminonaphthols 
would react to form dinaphthazoxonium compounds. 2 : 4-Diamino- 
naphthol oxidises too readily in the air, so 2-amino-4-acetylamino- 
naphthol was prepared and used to test this point. 

Diacetyl-1:4-aminonaphthol was partly hydrolysed by shaking 
with 10% sodium hydroxide, and the 4-acetylaminonaphthol, 

OH:C,,H,-NHAc, 

colourless crystals, m. p. 178°, was converted into 2-nitroso-4-acetylamino- 
naphthol, C,.H,,O,N., brownish-yellow crystals, decomp. 190°, and this 
was reduced by sodium sulphide. The hydrochloride of the 2-aimino-4- 
acetylaminonaphthol formed long, pale grey needles, readily soluble in 
water but almost insoluble in dilute hydrochloric acid, and was 
immediately oxidised by ferric chloride to 4-acetylamino-1 : 2-naphtha- 
quinone. ‘The hydrochloride was boiled with 4-amino-1 : 2-naphtha- 
quinone in methyl alcohol, when the chloride of the dinaphthazoxonium 
dye separated on cooling in bluish-violet needles. The chloride 
dissolves in water with Bordeaux-red colour, but undergoes partial 
hydrolysis to the free base, which is orange-yellow and insoluble. In 
its colour reactions, the dye resembles 3-aminonaphthaphenazoxonium 
chloride (1), and the new compound may therefore have the formula (II). 

4A \ of, 

| N N 


AA wane’ VY 
VV a / Vyew* 


Cl 4 rs 


(L.) Il.) 
J.C. W. 


Synthesis in the Oxazine Group. fF. Kerurmann and 
ArcuipaLp A. Net (Ber., 1914, 4'7, 3102—3109).—I. BB-Naphtha- 
phenowazine.—An intimate mixture of o-aminophenol and 2:3- 
dihydroxynaphthalene was gradually heated to 200° in a current of 
carbon dioxide, whereby steam was evolved at 140—150° and the 
mass solidified at 160—170°. The powdered product was boiled with 
small volumes of very dilute hydrochloric acid as long as the filtrate 

deposited crystals, when the dried residue was 
crystallised from a mixture of benzene and 
A I a \ A * alcohol. This, the main product, namely, benzo-2 :3- 
phenazoxine [BB-naphthaphenoxazine| (annexed 
7 ee ‘ Wi, A y, formula), formed colourless leaflets, m. p. 302°, 
, which gave a magenta solution in concentrated 
~ sulphuric acid, whilst the above by-product, 


” 
- 
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namely, o-hy lroxyphenyl-3-hydroxy-B-naphthylamine, 
H-C,,H,*NH-C,H,°OH, 
crystallised in colourless needles, m. p. 155—156°. The yield of the 
latter is greater if the temperature of the reaction is moderated. 
Naturally, the compound undergoes ring-condensation when heated 
above 200°. The naphthaphenoxazine is also formed if the hydro- 
chloric acid solution is exposed to the air, which may be explained by 
the intervention of an o-quinonoid derivative and a phenazoxonium 
chloride, thus : 
I, OH:C,,H,"-NH‘C,H,-OH+O —> 
HCl 
OH-C,)H,"N:0,H,:0 —> 0,,H,<p>O,H,. 
Cl 

Il, ©,pH.<4>0,H, + OH-C,,H,-NH-C,H,-0H = 


Ol 


OH-C,)H,"N:C,H,:0 + C,H} >O,H,. 


The acetyl derivative of BB-naphthaphenoxazine, m. p. 151°, was 
nitrated by fuming nitric acid in ice-cold glacial acetic acid, and gave 
a mixture of products. A dark red, explosive tetranitro-B8-naphtha- 

oxazine separated from the reaction mixture (solution in very 
dilute alkali hydroxide, violet ; in concentrated sulphuric acid, blood- 
red), whilst the mother liquor deposited an orange-yellow substance 
on dilution. The latter was repeatedly warmed with very dilute 
alcoholic sodium hydroxide, which dissolved 
NH polynitro-compounds with a violet colour, 
Pint sf * and left a hydrolysed mononitro-derivative. 
| | NO The latter, probably 2-nitro-BB-naphtha- 
\AN\A\A\/Z° “2? phenoxazine (annexed formula), formed very 
a long, dark brownish-red, glistening needles, 

m. p. 222—223° (decomp.). 

II. Phenowazine. Catechol and o-aminophenol only condense to a 
slight extent when gently boiled together in an open vessel, but it is 
unnecessary to employ sealed tubes for the preparation of phenoxazine 
(Bernsthen, 1887), for good yields may be obtained by heating 
catechol and o-aminophenol with a little of the hydrochloride of the 
latter, or even by heating o-aminophenol with its own hydrochloride 
at 240°, 

The colourless mother liquors of many phenoxazines as obtained by 
the old condensations regularly developed violet colours and then 
deposited much more of the phenoxazine than mere evaporation would 
warrant (see A., 1902, i, 566). This is now explained by the presence 
in the mother liquors of the intermediate products analogous to the 
above o-hydroxypheny]-3-hydroxy-2-naphthylamine. J.C. W. 


Phenazthionium Salts. F. Kearmann and Louis DisEREns 
(Ber., 1915, 48, 318—328).—Certain discrepancies between the older 
observations of the author (A., 1902, i, 186) and those of Pummerer 
and Gassner (A., 1913, i, 991 ; 1914, i, 735) have been examined. 
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Uniform products are not obtained by the action of bromine on 
thiodiphenylamine in alcoholic solution, and the use of this solvent has 
been described in error. In ethereal or glacial acetic acid solution, on 
the other hand, a dark green bromide is easily prepared, which was 
formerly regarded as the normal holoquinonoid bromide, but which is 
now shown to be a compound of phenazthionium bromide, thiodiphenyl- 
amine, and hydrogen bromide, 

0,8, <3, >0,H,,0,H,<3/>0,H,, HBr. 
This substance is converted by sodium hydrogen sulphite into thio- 
diphenylamine and hydrogen bromide, and thus does not contain 
bromine in the nucleus; on preservation, however, bromination 
gradually occurs in the nucleus. 

When a solution of thiodiphenylamine in ether is treated with 
excess of an ethereal solution of bromine, the olive-green precipitate 
which is first formed rapidly becomes pale brownish-red, holoquinonoid 


phenazthionium perbromide, OH <p> CH Bry being formed. This 


perbromide is probably a constituent of the compound obtained by 
Pummerer and Gassner at - 15° in alcoholic solution (which they 
describe as composed of 1 mol. Aoloquinonoid bromide + 1HBr), 

The product of the action of iodine on thiodiphenylamine dissolved 
in chloroform probably has the composition, 


OH, <B> 0,B yl OH <> 0,8, HI. 
holo-Quinonoid phenazthionium perchlorate is anhydrous, whereas 
Pummerer and Gassner give +1H,O. The meri-quinonoid perchlorate, 
C8.<Sc10,> O,H,,0,H, <p. >C,H,,HOI0, is also anhydrous. 
holo-Quinonoid phenazthionium picrate, 


N <fotlsSs-0-0,8 (NO,)., 


forms black needles. The reddish-brown and green phenazthionium 
picrates of Pummerer and Gassner have been re-investigated and 
appear to be half-quinonoid instead of Aolo-quinonoid. 

Phenazthionium hydrogen sulphate is obtained by addition of thio- 
diphenylamine to cold concentrated sulphuric acid ; when crystallised 
from boiling glacial acetic acid, it yields the normal su/phate. Both 
salts are half-quinonoid. holo-Quinonoid phenazthionium sulphate 
could only be obtained in solution. The Aolo-quinonoid nitrate could 
not be isolated, but a half-quinonoid salt, C,,H,,O,N,S,, has been 
obtained in dark green crystals. 

holo-Quinonoid 3: 6-dimethylphenazthionium perchlorate, brownish- 
red needles, is prepared by the action of perchloric acid on the 
corresponding sulphoxide. The previously described chloride (A., 1906, 
i, 306) is now shown to be half-quinonoid. 

3-Methoxy thiodiphenylaminesulphoxide, m. p. 198°, is obtained by 
the action of hydrogen peroxide on a saturated solution of methoxy- 
thiodiphenylamine in alcohol. With perchloric acid it yields a 
holo-quinonoid perchlorate, chocolate-brown crystals. The corre- 
sponding half-quinonoid salt has been described by Pummerer and 
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Gassner ; when a solution of the latter is boiled, the methoxyl group 
is readily displaced, phenazthione being formed. H. W. 


Some Thiazoles and Oxazoles. Marcet Bacustez (Ber., 1914, 
47, 3163—3169).—Gabriel (A., 1910, i, 190, 431) and Riidenberg 
(A., 1914, i, 52) have shown that when acylated a-aminoketones 
of the type R-CO-NH-CH,°CO-R’, are heated with phosphorus 
pentasulphide or pentachloride they are converted into thiazoles or 


oxazoles, RC<g or 0) 


compounds of this type in which the one alkyl or aryl radicle is 
replaced by hydrogen or the hydrogen atom of the CH-group is 
replaced by alkyl. 

Benzoylaminoacetal, NHBz-CH,-CH(OEt),, on warming with 
phosphorus pentasulphide, yielded 2-phenylthiazole (Hubacher, A., 
1891, i, 220), but did not condense to the oxazole under the influence 
of the pentachloride or of sulphuric acid. 

w-Formylaminoacetophenone, m. p. 8]—82° (Pictet and Gams, 
A., 1910, i, 774, gave m. p. 70—71°), was warmed with phosphorus 
pentasulphide, then treated with hydrochloric acid, filtered, rendered 
alkaline and distilled in steam, when 5-phenylthiazole was obtained, in 
iridescent leaflets, m. p. 45—46°, with a peculiar fungoid odour 
(hydrochloride, hygroscopic, platinichloride, decomp. 281—282°, 
aurichloride, m. p. 185°, dichromate, m. p. 108—109° |decomp.], 
picrate, pale yellow, long needles, m. p. 138—139° [decomp.]). In 
the same way, using the pentachloride, 5-phenyloxazole was obtained, 
m. p. 42° (aurichloride, m. p. 149—150°, platinichloride, stable 
at 275°). 

Phthalyl-a-alanine ester was hydrolysed by warm concentrated 
sulphuric acid, then converted into a-aminopropiophenone (Gabriel, 
A., 1908, i, 181), and this was acetylated by means of acetic 
anhydride in the presence of cold sodium hydrogen carbonate solution. 
a-Acetylaminopropiophenone, CH,*CH Bz-NHAc, forms blunt, rhombic 
pyramids, m. p. 90—91°, and yields 5-phenyl-2 : 4-dimethylowazole, 
m. p. 51—52° (hydrochloride, hygroscopic, chromate, m. p. 100—101°, 
platinichloride, with 2H,O, m. p. 240°, picrate, m. p. 171—172°5°) and 
5-phenyl-2 : 4-dimethylthiazole, b. p. 270—271°/755 mm. (hydrochloride, 
hygroscopic, platinichloride, with 2H,O, m. p. 239—-240°, aurichloride, 
chromate, m. p. 105—106°, picrate, m. p. 155°5—156°5°). 

Benzoylaminoisobutyrophenone, C,H,*CO-CMe,*NHBz, was obtained 
by benzoylating the hydrochloride of the base (Gabriel, A., 
1911, i, 212), and crystallises in long needles, m. p. 61°. It did 
not undergo condensation under the above conditions. 

The hydrochloride of a-aminoacetophenone was also treated with 
ethyl oxalyl chloride, but the yield of w-ethoxalylaminoacetophenone, 
CH,Bz*NH-CO-CO,Et, long prisms, m. p. 96—97°, was so small that 
further condensations were impossible. J.C. W. 


The author has now prepared some 


A Preparation of Thiazole. 8S. Gapriet and Marcet Bacustez 
(Ber., 1914, 47, 3169—3171).—The simplest thiazole could be obtained 
by the condensation of formylaminoacetaldehyde by means of 
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phosphorus pentasulphide (compare preceding abstract). As this 
appears to be a very elusive substance, however, the corresponding 
acetal has been investigated. 

Ethy! formate and aminoacetal were warmed in a sealed tube and 
thus converted into /ormylaminoacetal, H*CO-NH-CH,:CH(OEt),, a 
colourless, viscous oil, b. p. 141—142°/14 mm., and an intimate mixture 
of this with phosphorus pontasulphide was heated at 160°, and the 
steam distillate of the resultant base was precipitated by mercuric 
chloride. The yield of thiazole, calculated on the weight of the 
mercuric chloride compound (Popp. A., 1889, 724), was 62%. 

J.C. W. 


Autoxidation of Hydrazones. M. Busco and Wituetm Dietz 
(Ber., 1914, 47, 3277—3291).—The action of air and light on alcoholic 
solutions of aldehydephenylhydrazones has been investigated by Stobbe 
and Nowak (A., 1913, i, 1200), who found that the change was not 
due, as supposed by Baly and Tuck (T., 1907, 91, 1572), to photo- 
isomerisation of the hydrazones to azo-compounds, but to an oxidation 
process whereby hydrotetrazones, aldehydes, acids and resinous matters 
are formed. The authors find the action to follow a different course 
when solutions of hydrazones in hydrocarbons are employed, and that 
the primary product is a peroxide which, under suitable circumstances, 
can be readily isolated. These peroxides are relatively stable in 
solution, but, when dry, are generally highly unstable, frequently 
exploding after a short time without apparent reason. Benzaldebyde-p- 
bromophenylhydrazone in this respect forms a marked exception to the 


general rule. 
‘CH-N‘NH'R , 
The peroxides have the general formula " ¢ d » since 


substances closely similar both in preparation and properties are 
obtained by the autoxidation of hydrazones from asymmetric secondary 
hydrazines and of ketohydrazones ; hence, the two labile hydrogen 
atoms of aldehyde-hydrazones do not play a part in the formation of 
peroxides, and thus there is only one possible mode of addition of 
the oxygen molecule. Water does not appear to have a marked effect 
on the autoxidation of hydrazones. 

In conformity with Engler’s observations, the hydrazone peroxides 
readily give up one atom of oxygen, and can thus be estimated iodo- 
metrically, one half of the oxygen being used in oxidising the hydriodic 
acid, whilst the other remains in the molecule, forming the corresponding 


acyl hydrazine : 
R-CH:N: 
o—-d is + 2HI=I,+H,0 + R-C(OH):N-NHR —> 
R:CO-NH-NH:R. 
The hydrazone peroxides are very susceptible to the action of 
hydrogen and hydroxyl ions. In the former case an acylhydrazine is 
first formed, which is partly oxidised by the available oxygen atom of the 
unchanged peroxide to the corresponding azo-compound ; in the latter 
case, larger quantities of other products are formed, benzaldehydepheny!- 
hydrazone, for example, giving nitrogen, oxygen, benzene, benzaldehyde, 


i. 308 ABSTRACTS OF CHEMICAL PAPERS. 


and benzoic acid. The primary action probably occurs according to the 
equation : — = Ph-CHO+N,+0+0,H,. 


Small quantities of hydrogen peroxide are formed by the decompo- 
sition of the peroxides by dilute sulphuric acid. 

Peroxides of two ketohydrazones have been investigated by Freer 
(A., 1899, i, 357), who assumed them to be azo-compounds. 

The preparation of the peroxides is generally effected by the action 
of oxygen under slight pressure on a solution or suspension of the 
requisite hydrazone in benzene or petroleum. 

Benzaldehydephenylhydrazone peroxide forms canary-yellow needles, 
m. p. 65—66° (decomp.). It becomes brown on exposure to light, and, 
when dry, usually explodes within a few minutes, even when shielded 
from light and placed ina vacuum, At temperatures below 0°, it is 
rather more stable. Concentrated sulphuric or nitric acid causes it to 
explode ; alcoholic hydrogen chloride acts on it in ethereal solution, 
yielding benzoylphenylhydrazine, m. p. 168°, and benzoylazobenzene. 
When dissolved in alcohol and treated with aqueous ammonia, it gives 
benzaldehyde, benzoylphenylhydrazine, benzoic acid, and benzene. 
Catalytic reduction of benzaldehydephenylhydrazone peroxide by 
palladianised calcium carbonate requires the calculated quantity of 
hydrogen and gives an almost quantitative yield of the hydrazone. 

Benzaldehyde-p-tolylhydrazone peroxide forms sulphur-yellow needles, 
m. p. 77—78° (decomp.). Exclusion of moisture during oxidation does 
not appear to affect the process in any way. 

Benzaldehyde-p-bromophenylhydrazone peroxide forms sulphur-yellow 
prisms or leaflets, m. p. 107—108° (decomp.), and can be preserved 
unchanged for months if protected from light. Measurements of 
absorption of oxygen by the hydrazone show that the process cannot 
be made absolutely quantitative. 

Benzaldehyde-p-chlorophenylhydrazone peroxide, yellow needles, m. p. 
104—105°, resembles the p-bromo-compound in stability. 

Anisaldehydephenylhydrazone peroxide, shining, yellow needles, de- 
composes at 83—84°. 

m-Nitrobenzaldehydephenylhydrazone peroxide, yellow needles, decom- 
poses at 83—84°. Addition of oxygen is rendered difficult if a 
nitro-group is present in the nucleus of the aryl hydrazine ; benzalde- 
hyde-o-nitrophenylhydrazone does not absorb oxygen, whilst the 
corresponding meta- and para-derivatives only react very slowly. A 
similar difficulty is experienced with cinnamaldehydephenylhydrazone. 

Benzaldehydephenylbenzylhydrazone absorbs oxygen fairly readily, 
yielding the corresponding peroxide, lemon-yellow needles, which 
decompose at 70—71°. Acetone-p-bromophenylhydrazone reacts very 
readily with oxygen. The peroxide formed, yellow leaflets, m. p. 
45—47° (decomp.), appears to be identical with the product described 
by Freer (doe. cit.). 

Acetophenone-p-bromophenylhydrazone peroxide (compare Freer, /oc. 
cit.) forms canary-yellow needles, m. p. 48—49°. H. W. 


Action of Zinc Hydroxide and Ammonia on Rhamnose. 
Apvotr Winpaus and Artaur Uuiricn (Zettsch. physiol. Chem., 1914, 
92, 276—285. Compare A. 1907, i, 288).—A mixture of rhamnose, 
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zinc hydroxide, and ammonia after remaining at the ordinary temper- 
ature for one year deposits a quantity of zinc salts from which, by 
treatment with hydrogen sulphide followed by extraction with ether 
and precipitation with ethereal oxalic acid, 4-methylglyoxaline 
oxalate, m. p. 205°, is obtained. The free base is identical with that 
obtained in a similar way from dextrose. 

The substances remaining in the ethereal solution after the removal 
of the precipitated 4-methylglyoxaline oxalate are separated by the 
fractional crystallisation from water of their picrates. The most 
soluble picrate (m. p. 159—160°) is that of the above 4-methyl- 
glyoxaline. The largest fraction of medium solability consists of 
2 :4-dimethylglyoxaline picrate, m. p. 141—142°. The free base has 
m. p. 92°, and is identical with the synthetic product (Windaus, A., 
1907, i, 90). The picrolonate crystallises in rosettes of minute needles, 
m. p. 263° (decomp.). The least soluble picrate was obtained after 
many recrystallisations in the form of long, lemon-yellow needles, 
m. p. 154°. Comparison with the picrates of 2:4: 5-trimethyl- 
glyoxaline and of 4-ethylglyoxaline, prepared by reduction of 4-f- 
hydroxyethylglyoxaline (A., 1911, i, 752) with hydriodic acid, showed 
that it differed from either of these compounds. It is therefore 
probably the picrate, C,,H,,0,N,, of the base, 2-methyl-4-ethylglyoxaline, 

"From the mother liquor after removal of the deposited zinc salts, 
two compounds of undetermined composition have been isolated. The 
analysis of one of these gives the formula C,H,ON, colourless prisms 
from methyl alcohol, m. p. 120° with loss of water; the other 
compound, C,H,,0,N, erystallises from a mixture of alcohol and ether 
in needles, m. p. above 300°, and sublimes in a vacuum at this 
temperature. It appears to be a derivative of dihydroxypyridine, and 
gives with ferric chloride, even in very dilute solution, a characteristic 
colour reaction which is at first red, then blue, and eventually green. 

H. W. B. 


Constitution of the Blood Pigments; Dipyrrylmethane 
Derivatives with Structure of Dyes. Hans Fiscner (Ber., 1914, 
47, 3266—3277).—The first part of this paper is mainly polemical 
against Piloty (A., 1914, i, 327, 755); in the second part, further 
experiments on the condensation of glyoxal with pyrroles are described 
(compare A., 1914, i, 994). 

[With Miss Jonanna Baier. ]—Di(2 : 4-dimethylpyrryl)methane 
hydriodide, red needles, m. p. 283°, is obtained by the addition of 
hydriodic acid to the product of the action of 2: 4-dimethylpyrrole 
on an alcoholic solution of glyoxal. Attempts to isolate the hydro- 
chloride gave less satisfactory results. The free base, pale yellow plates, 
has m. p. 118—119°. The picrate, brown plates with bluish glance, 
decomposes at 215°. A _ methyl-alcoholic solution of potassium 
methoxide converts the hydrochloride into tetramethylpyrrole, m. p. 
105—106° (picrate, m. p. 128°). Reduction with a solution of 
hydriodic acid in glacial acetic acid transforms the hydriodide into 
2:4-dimethylpyrrole (identified as the picrate, m. p. 93—94°). 
Citraconimide, m. p. 226—228°, is formed by the action of nitrous 
acid on the free base, 
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[ With Kart Etsmayer. ]|—The condensation of 3-acetyl-2 : 4-dimethyl- 
pyrrole with glyoxal and hydrochloric acid has been studied previously 
(A., 1914, i, 994), and a product has been isolated, m. p. 225°, which 
has been considered to bea hydrochlorideof s-tetra(3-acetyl-2 : 4-dimethyl- 
pyrryl)ethane. This product is obtained when the reaction mixture is 
heated for two minutes ; when heated for a shorter time, however, a 
different product, thick, prismatic rods which soon become yellowish-red 
on exposure to light and decompose at 185°, is produced. This has a 
higher chlorine content than the former, but does not appear to be 
uniform. The two products are closely related, since, on reduction, 
each gives the same substance ; the direct conversion of the one into 
the other has not been effected. Boiling ammonia or pyridine does not 
completely remove chlorine from the substance, m. p. 185°. 

Hydrogen chloride can be eliminated from either of the above 
substances by means of a boiling solution of sodium acetate in glacial 
acetic acid. The product so obtained forms thick prisms, m. p. 268°, 
which rapidly become reddish-brown on exposure to air, are extremely 
hygroscopic, and very sensitive to light. Analyses lead to a formula, 
C,,H,,0,N,, but the authors are unable to suggest a constitution. 
The substance is not identical with Colacicchi’s bis-3-acetyl-2 : 4-di- 
methylpyrrylmethane (A., 1911, i, 1030), or with the product described 
by Piloty (Ber., 1914, 4'7, 2542). 

Reduction of the products, m. p. 225° and 185° respectively, with 
glacial acetic—-hydriodic acid yields a small quantity of dimethy]pyrrole 
and a substance, C,,H,,0,N,, leaflets, m. p. 296—297°, the constitution 
of which has not been elucidated. Determination of molecular weight 
in glacial acetic acid gave the value 269, whilst on treatment with 
potassium methoxide at 220°, tetramethylpyrrole is formed. 

Forther investigation of the substance, m. p. 225°, shows that the 
previously adopted constitution [hydrochloride of s-tetra(3-acetyl- 
2 : 4-dimethylpyrry!)methane] is probably incorrect. Chlorine cannot 
be completely removed by sodium hydroxide, alcoholic ammonia, or 
pyridine ; possibly the substance is chlorotetra(3-acetyl-2 : 4-dimethyl- 
pyrryl)ethane. H. W. 


Methods of Preparation of Di-2-pyrryl Ketone. V. V. 
TscHeLincey and D. K. Skvorcov (J. Russ. Phys. Chem. Soc., 1915, 
47, 170—176).—Ciamician and Magnaghi’s method for preparing 

di-2-pyrryl ketone from potassiopyrrole and 

N-c(ony=4 carbonyl chloride (A., 1885, 809) gives a very 

Fd ~~ e poor yield. Better results are obtained by the 

NH N action of magnesium 2-pyrryl chloride and the 

chloro-anhydride of pyrrole-2-carboxylic acid 

(compare Fischer and van Slyke, A., 1911, i, 1020), and still better by 

the interaction of magnesium 2-pyrryl chloride and carbonyl chloride, 

this reaction giving a yield of 28°5%. The indifference of this ketone 

to hydroxylamine and semicarbazide and its solubility in hydrochloric 

acid indicate that it exhibits ~ marked tendency to undergo trans- 

formation into the pseudo-enolic modification (annexed formula). It 

is a highly stable compound and undergoes condensation processes only 
with difficulty. z. B.. 
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5-Amino-4-alkylpyrazoles. Ernst Monr (J. pr. Chem., 1914, 
[ii], 90, 223—256).—The a-cyano-ketones (monoalkylacetoacetonitriles) 
(this vol., i, 221) give unstable phenylhydrazones, which by warming 
for a short time with dilute hydrochloric acid are isomerised into 
5-amino-1-phenyl-3-methy]-4-alkylpyrazoles (ITT). 


CH,CO-CH-R_ | CH,-C—CH-R 
ON 


CH,-C—C'R 


(IL) 


The phenylhydrazones (I) are well crystalline, almost white sub- 
stances, which decompose after a few hours’ exposure to the air. 
Their reducing action on Fehling’s solution, the odour of cyano-ketone 
often noticed on boiling them with hydrochloric acid, and their 
similarity in many respects to cyanoacetonephenylhydrazone afford 
evidence for regarding them as true phenylhydrazones, in spite of 
Bouveault’s statement that only a-dialkyleyanoketones yield phenyl- 
hydrazones (A., 1891, i, 51), whilst the fact that the phenylbenzyl- 
hydrazone of ethylacetoacetonitrile did not condense to an amino- 
pyrazole, but was split into its components on boiling with hydrochloric 
acid, speaks for the correctness of the above conception of the 
isomerisation, since the requisite hydrogen atom in the phenylhydrazine 
residue is absent in this case. 

The identity of some of the aminopyrazoles with those obtained by 
Michaelis (A., 1901, i, 407; 1905, i, 476) from pyrazolones proves 
that the alkylation of diacetonitrile proceeds in the same way as that 
of acetoacetic ester, the alkyl group attaching itself to the a-carbon 


atom. 

5-Amino-1-pheny]-3 : 4-dimethylpyrazole, NPHCO NH) OMe, was 
prepared by warming the phenylhydrazone of methylacetoacetonitrile 
(which could not be isolated in a pure state owing to the ease with 
which isomerisation occurred) with hydrochloric acid until a clear 
solution was obtained, and precipitating the base with sodium 
hydroxide. It forms a colourless, crystalline mass, m. p. 105—106°, 
b. p. 206°5°/20 mm., or 336—338°/753 mm. without decomposition. 
It is very stable towards boiling acids and alkalis, and gives with 
concentrated sulphuric acid and sodium nitrite an intense yellow 
liquid which on diluting and warming becomes blood-red. The 
following derivatives are described : Hydrochloride, 

C,,H,,N,,HCl,4H,0, 

forming long needles, m. p. 70—71°, or 155° when anhydrous ; 
platinichloride, m. p. 192—193°; sulphate, needles, m. p. 190°; picrate, 
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m. p. 137°; benzoyl derivative, m. p. 196°; benzylidene derivative, 
yellow needles, m. p. 88°, 

Ethylacetoacetonitrilephenylbenzylhydrazone, prepared by heating the 
constituents in alcoholic solution for two hours, forms a white, 
crystalline powder, m. p. 96°, which with hydrochloric acid yields no 
pyrazole derivative. 

Ethylacetoacetonitrilephenylhydrazone, bright yellow prisms, m. p, 
73—74°, is unstable in the air. 

5-Amino-1-phenyl-3-methyl-4-ethylpyrazole, C,N,MeEtPh-NH,, pre- 
pared in the same manner as the methyl homologue, or direct from 
ethylacetoacetonitrile without isolating the phenylhydrazone, forms 
colourless prisms or rhombic tablets, m. p. 53°, b. p. 198°/15 mm, 
or 341—343°/763 mm. It forms with benzene a compound, 
6C,,H,,N,+C,H,, and gives the colour reaction with sulphuric acid 
and sodium nitrite. The hydrochloride melts at 194—195°, and the 
benzoyl derivative at 233°. An argentonitrate is also described. 

n- Propylacetoacetonitrilephenylhydrazone, snow-white prisms, m. p. 64°, 
rapidly resinifies on keeping. 

5-A mino-1-phenyl-3-methyl-4-n-propylpyrazole, C,N,MePrPh:NH,, 
forms a leafy, crystalline mass, m. p. 55°. Its h ydrochloride melts at 
207°, and benzoyl derivative at 150°. 

Allylacetoacetonitrilephenylhydrazone satire forms extremely un- 
stable, white prisms, m. p. 60°. 

Benzylacetoacetonttrilephenylhydrazone foams pale yellow needles, 
m. p. 112°. It is also unstable, becoming in two days a dark resinous 
mass. 

5-Amino-1-pheny]-4-benzyl-3-methylpyrazole, 

H,*C,N,MePh:CH,Ph, 

prepared by the action of hydrochloric acid or sodium hydroxide on 
the isomeric phenylhydrazone, is an oily liquid which slowly sets to a 
crystalline solid, m. p. 76°, b. p. 259—-260°/13 mm. Like some of its 
homologues, it dissolves in excess of the precipitant if liberated from 
its hydrochloride by very dilute alkali, but it is insoluble in concen- 
trated alkali hydroxides. The hydrochloride, m. p. 189°, is considerably 
hydrolysed by water, the base being partly precipitated as an oil. An 
argentonitrate, C,,H,,N;,AgNO,, and a benzoyl derivative, m. p. 178° 
(Michaelis and Preuner give 184°, loc. cit.), are also described. 

G. F. M. 


4-Amino-l-phenyl-3-methylpyrazole and the Semidine 
Transformation in the Pyrazole Series. A. MicHaeg.is and 
Artuur Scuirer (Annalen, 1915, 40'7, 229—274).—5-Chloro-4-amino- 
1-phenyl-3-methylpyrazole (following abstract) is reduced by 20% 
hydriodic acid and amorphous phosphorus at a temperature not exceed- 
ing 150—160°, and yields — re 


NPL On: -C- NH, ‘ 


colourless needles, m. p. 88°, b. p. 312—313° (hydrochloride, colourless 
needles or leaflets, m. p. 209°; platinichloride, yellow needles, m. p. 
226° [deeomp.]; picrate, yellow needles, m. p. 138° [decomp.]). In its 
salts, its behaviour with acid chlorides, and in the formation of a 
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carbamide, the base is quite analogous to the 5-amino-isomeride (A., 
1907, i, 735), but in other respects the two compounds are very dis- 
similar; for example, 4-amino-l-pheny]-3-methylpyrazole is readily 
diazotised, condenses with aldehydes at the ordinary temperature, and 
in hydrochloric acid reacts with bromine water, thereby losing its 
amino-group and yielding a sustance, colourless needles, m. p. 168°, 
reddening at 72°, which exhibits the properties of a brominated 
5-pyrazolone. 

By careful oxidation in glacial acetic acid by 3% hydro- 
gen peroxide, 4-amino-l-phenyl-3-methylpyrazole yields 4-amino- 
¢: -dihydroxy-1-phenyl-3-methylpyrazole, C,,H,,O,N,, reddish-yellow 
or orange needles, m. p. 187°. The constitution of this sub- 
stance is being examined. It may be an oximino-compound, 
because it is converted by hot concentrated hydrochloric acid into 
4-oximino-1-pheny1-3-methyl-5-pyrazolone, 4-azo-1-pheny]-3-methyl- 
pyrazole (see below), and 4-amino-1-phenyl-3-methylpyrazole ; also, it is 
reduced to the last substance by alcohol and an excess of aqueous 
sodium hydroxide. 

The following 4-arylideneamino-derivatives have been prepared from 
4-amino-1-phenyl-3-methylpyrazole and the requisite aldehyde, either 
by heating the two substances or by their reaction in glacial acetic 

, , tne ‘ CH--NPh, 
acid; benzylidene derivative, CHPh:N C<ome:N 
crystals, m. p. 113°; p-nitrobenzylidene derivative, orange-yellow 
needles, m. p. 169° ; salicylidzne derivative, yellow needles, m. p. 103° ; 
and p-methoxybenzylidene derivative, colourless leaflets, m. p. 101°. 

4-Amino-1-phenyl-3-methylpyrazole reacts (a) with thionyl chloride 
in hot benzene to form 4-thionylamino-1-phenyl-3-methylpyrazole, 


SO:N-OC a Fh vellow leaflets, m, p. 55—56°, (3) withanhydrous 


colourless 


-N 

formic acid on the water-bath to form 4-/urmylamino-1-phenyl-3- 
methylpyrazole, slender needles containing 1H,0O, m. p. 71—81°, 
(anhydrous) 112—113°, and (c) with acetic anhydride and with benzoyl 
chloride to form the 4-acetylamino-derivative, colourless needles 
containing 1H,O, m. p. 94—95°, or anhydrous prisms, m. p. 120°, and 
the 4-benzoylamino-derivative, colourless needles, m. p. 181°, respec- 
tively. The carbamide, C,,H,,ON,, colourless needles, m. p. 198°, 
phenylcarbamide, C,,N,H,*NH*CO-NHPh, m. p. 193°, and phenylthio- 
carbamide, m. p. 173°, are obtained by the usual methods, whilst 4-amino- 
1-phenyl-3-methylpyrazole and carbon disulphide at 150° yield s-1-pheny/- 
3-methyl-4-pyrazolylthivearbamide, CS(NH-C,,H,N,),, m. p. 189°. 

4-Amino-1-phenyl-3-methylpyrazole is readily diazotised at the 
ordinary temperature. The diazonium chloride, C,,H,N,Cl, colourless, 
hygroscopic leaflets, m. p. 101° (decomp.), does not explode by heating 
or percussion, does not lose nitrogen even in a boiling acid solution, 
and reacts with B-naphthol in alkaline solution to form 1-pheny/l- 
3-methylpyrazole-4-azo-B-naphthol, C,,H,,ON,, red needles, m. p. 189°, 
and with 1-phenyl-3-methyl-5-pyrazolone in glacial acetic acid to form 
1-phenyl-3-methylpyrazole-4-azo-1-phenyl-3-methyl-5-pyrazolone, 

NPh:CH CO—N Ph 
N:0Me— O82 CB<ouen 
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red needles, m. p. 220° (decomp.). 5-Chloro-4(4')-azo-l-phenyl-3 
methylpyrazole, C,,H,N,Cl*N,°C,,H,N,, yellow leaflets, m. p. 
157°, prepared from the last compound and phosphoryl chloride 
at 150°, is converted into 4-amino-l-phenyl-3-methylpyrazole by 
hydriodic acid and amorphous phosphorus, and is reduced by zinc dust 
and sodium hydroxide in boiling aqueous alcoholic solution to 4-hydrazo- 
1-phenyl-3-methylpyrazole, C,,H,.N,, almost colourless leaflets or needles, 
m. p. 209°. 4-Azo-1-phenyl-3-methylpyrazole, C,,H,.N,, yellow needles, 
m. p. 259—260°, is obtained in about 10% yield by heating 5-chloro- 
4-amino-l-phenyl-3-methylpyrazole with equal parts of alcohol and 
ether at 150° (Michaelis and Bressel, following abstract). It can also 
be obtained by oxidising the hydrazo-compound with hydrogen 
peroxide and glacial acetic acid, but is best prepared by heating 4- 
aminoantipyrine chloride (Michaelis and Stan, A., 1914, i, 93) with 
alcohol and ether at 150°. The azopyrazole distils almost without 
decomposition, exhibits a yellowish-green fluorescence in electric light 
or in ethereal solution, and is insoluble in acids. It is reduced to 
4-amino-l-phenyl-3-methylpyrazole by hydriodic acid (D 1-7), amor- 
phous phosphorus, and glacial acetic acid at 150—160°, but the process is 
untrustworthy. In hot glacial acetic acid the azopyrazole is converted 
by chlorine and by bromine into 4-azo-1-chlorophenyl-3-methylpyrazole, 
C,,H,,N,Cl,, yellow needles, m. p. 325°, and the corresponding bromo- 
compound, yellow needles, m. p. 352°, respectively, both of which are 
very stable substances. 1-Phenyl-3-methylpyrazole-4-azobenzene 
(Michaelis and Leonhardt, A., 1905, i, 392) is best obtained in quantity 
by heating Knorr’s 1-phenyl-3-methyl-5-pyrazolone-4-azobenzene with 
phosphoryl chloride at 140°, and reducing the resulting 5-chloro- 
compound by Michaelis and Leonhardt’s method (loc. cizé.). 

By reducing 1-phenyl-3-methylpyrazole-4-azobenzene in alcoholic 
solution with stannous chloride and hydrochloric acid, Abraham (Diss., 
Rostock, 1909) obtained a substance, m. p. 141°, to which he assigned 
the formula C,,H,,N,. It has now been found that the formula is 

: CigHieNy 
and that the substance is 4-amino-5-anilino-1-pheny]-3-methylpyrazole 
(Michaelis and Reese, A., 1911, i, 1037), which has been formed from 
the phenylmethylpyrazoleazobenzene by a semidine transformation of 
the intermediately formed hydrazo-compound. 

A purer product is obtained when sodium hyposulphite is the 
reducing agent. However, when 1-phenyl-3-methy!pyrazole-4-azo- 
benzene is reduced by stannous chloride and concentrated hydrochloric 
acid in the absence of alcohol, the product is an isomeric substance, 

C,6H iN, , 
colourless needles or leaflets, m. p. 188—189°, which appears to be 
4-aminoanilino-1-phenyl-3-methylpyrazole, 
CH-NPh 
NH,°C,H,-NH C<oMe:N 
It forms an easily soluble hydrochloride, needles or prisms, m. p. 292° 
(decomp.), and acetyl derivative, colourless needles containing 2}H,0, 
m. p. 149° (decomp.), 239° (anhydrous), and is readily diazotised, the very 
stable diazonium salt reacting with B-naphthol in alkaline solution to 
form a red azo-compound, m. p. 263—264°, 
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The two isomerides, C,,H,,N,, are quite analogous to the two 
compounds C,,H,,N,, m. p. 95—97° and 192—193° respectively, 
obtained by Zincke and Kegel in 1889 by the reduction of 1-phenyl- 
pyrazole-4-azobenzene by stannous chloride and hydrochloric acid ; 
the constitutions of the latter pair, which have not been investigated 
since their discovery, doubtless correspond with those ascribed above to 
the former pair. 

In addition to the derivatives already recorded (loc. cit.), 4-amino- 
5-anilino-1-pheny]-3-methylpyrazole forms a hydriodids, slender needles, 
sulphates, 2C,,H,,N,,H,SO,, m. p. 220° (decomp.), acetyl derivative, 
m. p. 134° (hydrated) or 162° (anhydrous), benzoyl derivative, m. p. 
187°, and carbamide, m. p. 201°, and condenses with aldehydes to form 
the following 4-arylideneamino-derivatives : benzylidene derivative, 
faintly yellow crystals, m. p. 148°, salicylidene derivative, yellow 
prisms, m. p. 147°, p-msthoxybenzylidene derivative, faintly yellow 
leaflets, m. p. 194°; it also reacts with warm ethyl acetoacetate to 
form the compound C,,H,,N,-N:CMe-CH,°CO,Et, colourless needles, 
m. p. 127°. C. S. 


5-Chloro-4-amino-l-phenyl-3-methylpyrazole and its De- 
rivatives. A. Micuar.is and Hans BressEt (Annalen, 1915, 407, 
274—289).—An improved method of reducing 5-chloro-1-phenyl-3- 
methylpyrazole-4-azobenzene or -4-azo-p-toluene (A., 1904, i, 940; 
1905, i, 392) is the heating of the azo-compound on the water-bath 
with tin and saturated alcoholic hydrogen chloride ; on cooling, 
5-chloro-4-amino-1-phenyl-3-methylpyrazole hydrochloride (m. p. 227°, 
not 220° ; loc. cit.) erystallises. 

The base distils without decomposition under reduced pressure and 
in general behaves like 4-amino-l-phenyl-3-methylpyrazole (preceding 
abstract). It forms a platinichloride, 20,,H,,N,Cl,H,PtCl,, golden- 
yellow crystals, m. p. above 280° (decomp.), picrate, yellow crystals, 
m. p. 95°, formyl derivative, colourless leaflets, m. p. 137°, benzoyl 
derivative, m. p. 148°, acetyl derivative, m. p. 123°, benzenesulphonyl 
derivative, colourless prisms, m. p. 154°, carbamide, C,,H,,ON,Cl, 
m. p. 230°, phenylcarbamide, m. p. 216°, and phenylthvocarbamide, 
m. p. 182°, reacts with methyl iodide to form 5-chloro-4-dimethy]- 
amino-1-pheny]-3-methylpyrazole hydriodide, and condenses with aro- 
matic aldehydes to form 4-arylideneamino-derivatives ; the benzylidene 
derivative, faintly yellow needles, m. p. 72°, p-nitrobenzylidene deriva- 
tive, intensely yellow needles, m. p. 141°, salicylidene derivative, yellow 
leaflets, m. p. 100°, and p-methoaybenzylidene derivative, almost colour- 
less needles, m. p. 91—92°, and also the 4-thionylamino-derivative, 
U,,H,ON,S, faintly yellow prisms, m. p. 128°, have been prepared. 

5-Chloro-4-amino-1-phenyl-3-methylpyrazole is readily diazotised. 
The resulting solution, which can be boiled without decomposition 
occurring, yields with an alkaline solution of f-naphthol, 5-chloro- 
l-phenyl-3-methylpyrazole-4-az0-B-naphthol, red needles, m. p. 199°, and 
with 1-phenyl-3-methyl-5-pyrazolone in glacial acetic acid, 5-chloro- 
1 - phenyl - 3 - methylpyrazole-4-azo- 1-phenyl-3-methyl-5-pyrazolone, red 
needles, m. p. 143°. By heating the latter with phosphoryl chloride 
at 140°, 5:5'-dichloro-4(4')-azo-1-phenyl-3-methylpyrazole, yellow 
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needles, m. p. 226°, is obtained. This substance is more conveniently 
prepared as follows. By the reaction between diazotised antipyrine and 
1-phenyl-3-methyl-5-pyrazolone in glacial acetic acid, Kuorr and Stolz 

in 1896 obtained a substance which they 


ath 5 wy called the antipyrylhydrazone of 1-pheny]- 
MeN-O-C OH-C@ N 3-methylpyrazole-4 : 5-dione. The authors 
i nm regard it as an azo-compound (annexed 


MeC——C:N-N-C——C Me formula). In accordance with this view, 


the compound is converted by phosphoryl chloride at 150° 
into 5:5’-dichloro-4 : 4'-azo-1l-phenyl-3-methylpyrazole 2-methochloride, 
¥Ph-—CCl CCI-NPh 

| yy . e | . . 
NMeCl-CMe> © N, C<ome:N , yellow leaflets containing 1H,0, 


m. p. 220°, from which the azopyrazole is obtained by heating. 
C.8 


Synthesis of 2-Amino-3-hydroxyphenazine. F. Krnrmany 

and Dora Kissing (Ber., 1914, 47, 3100—3101).—Ullmann and 

Mauthner obtained 2-amino-3-hydroxyphenazine by the oxidation of 

o-phenylenediamine with ferric chloride (A., 1903, 

N i, 199). It has now been synthesised by con- 

OH AN Z4N/™\. Gensing o-phenylenediamine hydrochloride with 

NH. | aminohydroxy-o-benzoquinone (A., 1907, i, 447), 

2. /\\/\/_ which confirms the annexed formula. 

: N The same condensation has been effected with 

tolylene-3:4-diamine. The resultant 2-amino- 

3-hydroxymethylphenazine, C,,H,,ON,, is orange-yellow end forms a 

brick-red hydrochloride, a yellow diacetyl derivative, and a deep red 
N-acetyl compound, decomp. 250°. J. C. W. 


Colour and Constitution of the Monoamines Derived from 
Phenylisonaphthaphenazonium. VI. Quinoneimide Dyes. 
F. Kenrmanny, R. Sperper, and E. Granpmovein (Ber., 1914, 47, 
3363—3369).—The authors have examined the seven known isomeric 
monoamines derived from phenylisonaphthaphenazonium, each of which 
forms three series of salts. 

The first group comprises such amines as contain the NH, group in 
the benzenoid nucleus of the naphthalene. The di-acidic salts are 
orapge-yellow, resembling the mono-acidic salts of the parent 
substance ; the tri-acidic salts are brownish-red. On the other hand, 
the mono-acidic salts and the bases show marked differences; the 
former are yellowish-green in the case of the 6-amine, bluish-green 
(7-amine), and intensely violet (7-amine). The parent base and the 
6- and 8-amines yield comparatively stable, lemon-yellow y-bases when 
treated with an excess of alkali, whereas the 7-amine gives a blue 
base, probably ampfi-quinonoid in character, which passes into a 
greenish-yellow y-base. Spectroscopically, the mono-acidic salts of the 
parent substance and the di-acidic salts of the three amines 
behave identically. The di-acidic salts of the former and the 
tri-acidic salts of the latter give bands at A=632, 598 and 503yp 
(for the parent substance), 1=586, 539, 482uu (6-amine), A=583, 
535, 485un (7-amine), and A=584, 536, 482u, (8-amine), thus 
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confirming the ortho-quinonoid formula. The mono-acidic salts of 
these amines show bands at corresponding points in the visible 
spectrum, although the subjective colours are markedly different ; the 
result is possibly due to error of observation. 

The second group contains the 2- and 9-amines which contain the 
amino-group in the para-position to the quinquevalent nitrogen atom. 
The di-acidic salts are green or blue ; the tri-acidic salts are brownish- 
purple red (9-amine) and violet-brown (2-amine). Comparison of their 
spectra in both the visible and invisible region with those of the 
di-acidic salts of the parent substance indicates an ortho-quinonoid 
structure. 

The colour changes observed during the conversion of the mono- 
into the di-acidic salts point to a para-quinonoid structure for these 
series ; this, however, is not confirmed by spectroscopic determinations 
which indicate an ortho-quinonoid formula. 

The 3-amine, which contains an amino-group in the para-position 
to the tervalent nitrogen atom of the azine nucleus, behaves somewhat 
differently. It gives a red imino-base, soluble in ether, the shade of 
which is somewhat yellower than that of the violet-red mono-acidic salt, 
a green di-acidic salt and a violet-brown, ortho-quinonoid tri-acidic salt 
(annexed formule). 


CH NEDO HNH CH <SEY>0,8,:NH,Ac 


Red. 
-NPh- 


CHa CH y:NH,Ac + C,H. NEBACS 0,H,-NH,Ac 


Green. 


NHPh 
Cy ApH Ag Cols NH, Ac 
Violet-brown. 

The 10-amine gives a greenish-yellow mono-acidic, an orange-yellow 
di-acidic and a violet-brown tri-acidic salt as well as a lemon-yellow 
pseudo-base which is soluble in ether; it behaves, therefore, as an 
ortho-quinonoid amine of thisclass. Spectroscopic investigation is not 
yet completed. H. W. 


Hydrazinedicarbamides. M. Buscn and Hans Lorz (J. pr. Chem., 
1914, [ii], 90, 257—273).—In continuation of the work on the 
internal condensation of hydrazinedithiocarbophenylamide (A., 1913, 
i, 907), the two simplest condensation products, viz., those from 
hydrazinedicarbothiamide, were prepared by Freund and Imgart’s 
process, that is, by boiling with concentrated hydrochloric acid 
(A., 1895, i, 400). A mixture of the hydrochloride of di-iminotetra- 
hydrothiodiazole and iminodihydrothiodiazolethiol was obtained and 
separated by crystallisation from water. The latter substance, 
designated by Freund and Imgart as dithiourazole, has, however, 
the utiii~e_o 

N—=-C(SH) 
by the formation of only a monobenzyl derivative (m. p. 157—158°), 
which no longer exhibits the properties of a mercaptan and cannot be 
oxidised to a disulphide. The basic substance obtained, as above 
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>S, as is shown by its acid properties and 
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, : : ..,:,. NH-C(NH) 
mentioned, as its hydrochloride has the constitution NH: C (NH) 
The triazole formula ascribed to it by Freund is excluded because the 
substance does not also possess acidic properties, and its diacetyl 
derivative is not hydrolysed with the ease with which a S-acetyl group 
would be expected to react. 

Hydrazinedicarbothiomethylamide, _NHMe:CS-NH-NH:CS:NHMe, 
was prepared by the action of hydrazine hydrate on an alcoholic solution 
of methylthiocarbimide (2 mols.), first in the cold, and then warming 
until precipitation occurs. It crystallises from hot water in colourless, 
leafy crystals, m. p. 210°. 

When boiled with hydrochloric acid, the following methyl compounds 
analogous to the above-described substances were obtained. Methy/- 
TS ., N:C(NHMe) 
aminothiodiazolethiol, N ==C(SH) 
190°, readily soluble in alkalis, even ammonium carbonate, and 
oxidised by ferric chloride to the disulphide, which crystallises in 

ellow prisms, m. p. 202°. Dimethylaminothiodiazole y bi meray ot 
_ geet ampeants ies paoeas y ’N:0(NHMe)~ 


>S, forms colourless needles, m. p. 


obtained as its hydrochloride, is precipitated from a concentrated 
aqueous solution of the latter by potassium carbonate. It forms coarse, 
colourless, leafy crystals, containing 1H,O, and melting at 175—176°. 
In contradistinction to the corresponding phenyl derivative it is not 
altered by boiling with mercuric oxide. It gives a stable nitrosoamine, 
m. p. 136°. 

Hydrazinedicarbothioallylamide, wm. p. 186°, was obtained in 80% 
yield by boiling alcoholic hydrazine hydrate for twenty minutes with 
allylthiocarbimide. The reaction with boiling hydrochloric acid, 
already described by Freund and Heilbrun (A., 1896, i, 415), furnished 
the basic hydrazomethylthiazoline (dipropylene-y-hydrazodicarbothi- 
amide) aud the acidic allylaminothiodiazolethiol. The basic substance 
agreed in its properties with the statements of Freund and Heilbrun 
(loc. cit.), except that on oxidation with mercuric oxide it gave an 
orange-red azo-compound, azomethylthiazoline, 

CH,*CH—S. Aen pS CH CH, 
OH NAONN Cy bg 


m. p. 94°, This substance is more conveniently prepared by heating 
the alcoholic solution of the nitroso-compound of hydrazomethyl- 
thiazoline. Allylaminothiodiazolethiol, regarded by Freund as allyl- 
a ee —C(SH) 
dithiourazole, must, however, have the constitution N: O(NH: OH,» 
since it is strongly acidic, gives a disulphide (Freund’s “azo-com- 
pound”) on oxidation, a monomethyl derivative with methyl iodide, 
and a diacetyl derivative which readily loses one acetyl group. 

A number of mixed hydrazinedicarboallylamides were prepared by 
combining allylthiosemicarbazide with various thiocarbimides, and their 
behaviour with hydrochloric acid was investigated. §-Allyl-a-carbo- 
thiomethylamide-thiosemicarbazide, C,H,-NH-CS-NH-NH-CS-NHMe, 
m. p. 194°, and d-allyl-a-thiocarbanilidothiosemicarbazide, 

C,H,*-NH:CS:-NH:NH:CS-NHPb, 
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m. p. 183°, gave only the above-described allylaminothiodiazolethiol 
and methylamine, or aniline hydrochloride. On the other hand, the 
three following hydrazine dicarbamides underwent the alternative 
change exclusively, furnishing thiazoline derivatives and no products 
of an acidic character at all: 3-allyl-a-thiocarbamidothiosemicarbazide, 
C,H,-NH:CS-NH-NH:CS:NH,, 

m. p. 184—185°, giving 1-methylthiazolylthiosemicarbazide, m. p. 156°, 
1-carbothioallylamidosemicarbazide, C,H,-NH-*CS-NH:NH:CO-NH,, 
m. p. 189°, giving 1-methylthiazolylsemicarbazide, 


CHMe'S 
| . . ° . 
CH, n20 NH-NH:CO NH,, 


m. p. 163°, and 6-allyl-a-carbanilidothiosemicarbazide, 
C,H,-NH-CS:NH-NH:CO-NHPb, 
m. p. 192°, giving only a minute quantity, however, of 1-mmethyl- 


HMe: 
thiazolyl-4-phenylsemicarbazide, he te'S— o-NH-N H:-CO-NHPh,m. p. 
2 aN 
157°. 


In conclusion, the behaviour of propylene y-thiocarbamide towards 
nitrous acid was investigated to see whether it behaved as a methyl- 
iminc- or methylamino-thiazole. Since a stable nitrite and 
indications of a nitrosoamine were obtained, the former assumption 
is regarded as the more probable. G. F. M. 

Diazo- and Azo-compounds of the Pyrazole Series. Ernst 
Mone [with L. Krart, E. Marx, F. Meyer, W. Scuenxe, L. Scumiprt, 
and G. Warnecke] (J. pr. Chem., 1914, [ii], 90, 509—546).—The 
author has investigated the action of nitrous acid on 5-amino-1-phenyl- 
3-methyl-4-alkylpyrazoles, in which the 4-alkyl is methyl, ethyl, 
propyl or benzyl]. When diazotised in excess of cold 0°33—2°33/- 
hydrochloric acid by means of sodium nitrite solution, these amines 
give the diazonium chlorides, which yield typical azo-8-naphthol 
colouring matters. It is remarkable that, under similar conditions, 
5-amino-3-methy]-l-phenylpyrazole is diazotised only to the extent of 
12%, the remainder being converted into 5-imino-4-oximino-1-phenyl- 
3-methylpyrazolone (compare A., 1909, i, 190); the influence of the 
4-alkyl or hydrogen is thus clearly shown. In the diazotisation of the 
above aminopyrazoles, the solution assumes a lemon-yellow or yellowish- 
red colour and a flocculent, yellow precipitate separates at a later 
stage. These yellow substances are most probably analogues of those 
formed on diazotisation of the aminothiazoles (compare Hantzsch, A., 
1890, 1165 ; Wohmann, A., 1891, 225 ; Schatzmann, A., 1891, 744, and 
Niif, A., 1891, 1515) and aminoindazoles (compare Bamberger, A., 1899, 
1, 543), and must be regarded as diazole hydrates or nitrosoamines. 

When an acid diazo-solution of 5-amino-1-phenyl-3 : 4-dimethyl- 
pyrazole is added to excess of sodium hydroxide solution, the diazo- 
pyrazole undergoes conversion into the isodiazoxide and loses its 
capacity for coupling, this being restored on acidification. With the 
corresponding 4-benzyl derivative, a similar phenomenon is observed, 
but is complicated by the appearance in the alkaline solution of a 
bulky precipitate, the nature of which remains unexplained. 

When the acid diazopyrazole solutions are introduced into boiling, 

aa2 
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dilute sulphuric acid in order to obtain 
uta 5-hydroxypyrazoles, little or no nitrogen is 

KX Pa liberated and separation of methylalkyl- 

| nN pyrazobenzotriazines (annexed formula), in 

OMe:N% Phil good yield and in a highly pure condition, 

takes place. Benzylmethylpyrazobenzotri- 
azine, thus obtained, exhibits properties quite different from those of 
1 : 4-diphenyl-3-methyldipyrazole obtained by Michaelis and Bender 
(A., 1903, i, 288). The preparation in this manner of 3 : 4-dimethyl- 
pyrazobenzotriazine gives also a small proportion of a product agreeing 
closely in composition with 1-phenyl-3: 4-dimethy]pyrazole, the form- 
ation of which, in absence of a reducing agent, would necessarily be 
accompanied by the oxidation of some other substance. 

The apparently strange ring-closure occurring in the formation of 
the pyrazobenzotriazines is, indeed, markedly similar to the indazole 
and cinnoline ring-closures, according to which the diazo-group may 
undergo coupling with a neighbouring methy)], vinyl or phenyl group, 
but only under certain conditions, since it has not been found possible 
to convert o-diazodiphenyl into phenazone. 

Bouveault (A., 1891, 51) states that 5-amino-l-phenyl-4-methy]-3- 
ethylpyrazole, prepared from propionitrile, gives on diazotisation a 
diazonium salt which, when boiled with alcohol, yields 1-phenyl-4- 
methyl-3-ethylpyrazole (compare Claisen and Meyerowitz, A., 1890, 
357), and, when boiled with acidified water, is converted into 5-hydroxy- 
1-pheny]-4-methyl-3-ethylpyrazole. The author doubts both the 
character of this so-called diazonium salt and the identity of the 
pyrazole obtained with that of Claisen and Meyerowitz, and suggests 
that the 5-hydroxypyrazole may really be a pyrazobenzotriazine. 

1-Phenyl-3 : 4-dimethylpyrazole-5-az0-B-naphthol, C,,H,,ON,, forms 
brick-red needles, m. p. 189°, which show a green reflexion under the 
microscope and dissolve in concentrated sulphuric, hydrochloric and acetic 
acids, giving respectively violet, deep red and yellowish-red solutions. 

Diazoaminophenyldimethylpyrazole, 

C Me-CMe ’ CMe:C Me 

N—-nPha>© — C<ypa-N / 
forms oblique, yellow plates, m. p. 127° (decomp.), and exhibits basic 
properties. 

3 : 4-Dimethylpyrazobenzotriazine, C,,H,,.N,, forms lemon-yellow or 
brownish-yellow prisms or lozenge-shaped plates, m. p. 145°, b. p. 
208—215°/15—17 mm., 225—226°/30 mm., 350—352° (decomp.)/ 
753 mm. When the fused and subsequently solidified mass cools te 
55—55°5°, distinctly audible crackling occurs and clouds of lemon- 
yellow dust are thrown several centimetres into the air; with thin 
Jayers, virtually the whole of the substance is expelled in this way. 
The phenomenon is probably due to the formation at about 55° or a 
higher temperature of a second modification. The compound has no 
odour and is quite stable in the air. It has very feeble basic 
properties and yields blood-red salts. Reducing agents attack it very 
slowly, and oxidising agents somewhat more readily. 

1-Phenyl-3-methyl-4-ethylpyrazole-5-a2z0-B-naphthol, C,.H.,ON,, forms 
arborescent masses of dark red prisms with green reflexion, m. Pp. 
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132°, and yields dark violet, deep red, and yellowish-red solutions in 
concentrated sulphuric, hydrochloric and acetic acids respectively. 
5-Diazoamino-| -phenyl-3-methyl-4-ethylpyrazole, 
C Me'CEty a ee wir. -C EtG Me 
| alte 
forms bundles of long, pale brown prisms with longitudinal striations, 
m. p. 107° (decomp.). 

3-Methyl-4-ethylpyrazobenzotriazine, C,,H,.N,, forms lemon-yellow 
prisms or pale brown, rhombic plates, m. p. 106°, b. p. 210°/14 mm., 
and exhibits feebly basic properties. 

1-Phenyl-3-methyl-4-propylpyrazole-5-azo-B-naphthol, C,,H,,ON,, forms 
arborescent groupings of dark-red needles or prisms, m. p. 134°, and 
gives violet (like permanganate), intensely red and yellowish-red 
solutions in concentrated sulphuric, hydrochloric, and acetic acids 
respectively. 

5-Diazoamino-1-phenyl-3-methyl-4-propylpyrazole (1), C.,H,,N,, could 
not be obtained pure. 

1-Phenyl-3-methyl-4-benzylpyrazole-5-az0-B-naphthol, C,,H,,ON,, forms 
dark red needles or prisms showing green reflexion under the microscope, 
m. p. 162°, and gives violet, red and yellowish-red solutions in 
concentrated sulphuric, hydrochloric and acetic acids. 

5-Diazoamino-1-phenyl-4-benzyl-3-methylpyrazole, C,,H,,N,, forms 
bundles of transparent, pale brown prisms, m. p. 86°. 
4-Benzyl-3-methylpyrazobenzotriazine, C,,H,,N,, forms stable, yellow 
or yellowish- brown prisms or oblique plates, m. p. 128—130°, and gives 
blood-red solutions in mineral acids. Unlike 1 : 4-diphenyl-3-methyl- 
dipyrazole (compare Michaelis and Bender, Joc. cit.), it does not yield an 
acetyl derivative when treated with boiling acetic anhydride. Its silver 
salt (?), C),H,,N,Ag, forms orange-yellow needles, m. p. 169—170°. 
T. H. P. 

Blue and Red Congo Dyes. The Theory of Indicators. 
A. Hanrzscn (Ser., 1915, 48, 158—167).—The usual assumption 
that the Congo-red salts are azo-compounds, whilst the blue 
acid is a quinonoid substance, is not a complete explanation 
of the colour change when the dye is used as an indicator, for 
a red acid, optically identical with the alkali salts, may actually 
be isolated. The existence of this red acid accounts for the 
peculiar behaviour of Congo-red when used as an indicator in the 
presence of alcohol or acetone. For example, whereas an aqueous 
solution of Congo-red is rendered blue by carbon dioxide, an alcoholic 
solution is only gradually changed, through brown tones to blue, by 
relatively excessive addition of a mineral acid. Conversely, when 
alcohol or acetone is added to a solution just rendered blue by a 
mineral acid, the colour reverts to red. Under certain conditions 
the change from red to blue may be followed like a time reaction, such 
as keto-enol isomerisation. Congo-red is, therefore, in no sense of the 
word an indicator, except in pure aqueous solutions. 

Within certain limits, all these solutions, red salt, red acid, and blue 
acid, can be obtained optically empty, as revealed by the ultra- 
microscope. Moreover, the change into the colloidal condition is not 
accompanied by a distinct change of colour, but only by gradual 
shading, due no doubt to the stronger reflexion of the macroscopic 
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particles. Indicator changes are not due to physical causes therefore, 
like alterations in the degree of dissociation or of dispersion, but are 
purely chemical in their origin, that is, due to isomerism. 

As indicated above, isomeric Congo-acids have been isolated. They 
are in equilibrium in solution, and this equilibrium is dependent first 
of all on the nature of the solvent, and only secondly on the concen- 
tration of the hydrogen or hydroxyl ions. In aqueous solutions, one 
chromo-isomeride is ‘‘alkali-stable,” the other “ acid-stable,” but in 
presence of alcohol the equilibrium is not so quickly displaced in 
favour of either form. 

The absorption curves of the two acids are much the same in the 
ultra-violet, but absolutely different in the visible spectrum. The 
difference in constitution of the two isomerides must therefore be 
fundamental, and the red acid (I.), like the salts, is most probably 
azoid, whilst the blue acid (II.) is oo 


1[o<2S> C,,H,:N:N-O,H, -|u. | o<teN “>0,,H,:N-NH-0,H,: 


The blue Congo-acid was prepared in’ ¢ the crystalline state by 
Bogojavlienski (A., 1913, i, 301). It may be precipitated by ether 
from the red solutions in alcohol or acetone. The red Congo-acid is 
prepared by dissolving the blue acid in pyridine and heating the red, 
microcrystalline pyridine salt at 120—130°, when the base is expelled. 
There is no change in weight either in forming the red acid from the 
blue by this means or during the reversion to the blue acid which is 
effected by a trace of hydrochloric acid. Small quantities of the red 
acid may be obtained more conveniently by evaporatiag alcoholic or 
acetone solutions, the slight solubility of the dye being a limitation. 
The isolated red acid is, however, rather darker than the salts, which 
is doubtless due to the contamination with a trace of the blue acid. 

Two isomeric acids may also be isolated from benzopurpurin. 


Isomerides of Helianthins and Aminoazobenzene Salts. 
A. Hanrzscu (Ber., 1915, 48, 167—180. Compare A., 1913, i, 775). 
—The success which attended the isolation of red and blue Congo- 
acids (preceding abstract) has led the author to try again to prepare 
red and yellow helianthins in the solid state. The best results in this 
connexion have been obtained by evaporating alcoholic solutions of 
helianthin with about 10% of its sodium salt in platinum or silica 
vessels. The methyl-orange so depresses the hydrogen-ion concen- 
tration of the helianthin that the yellow form is prevented from 
changing into the red. The brownish-yellow helianthin (darker than 
the solutions because of contamination with a little of the red form) is 
considerably more soluble than the red modification and decomposes 
about 35° lower, namely, at about 200°. 

Many other helianthins have been examined. With two exceptions, 
their red forms are stable and the yellow, either labile or unknown. 
The exceptions are the simplest helianthin, namely, anilineazobenzene- 
sulphonic acid, and, strange to say, dimethyl-o-tolwidineazobenzene- 
sulphonic acid, In these cases, the stable form is yellow and the red 
form is labile. The red modifications are obtained by rubbing the 
yellow forms, but, whereas the red aniline derivative becomes yellow 
when merely breathed upon, the o-toluidine derivative has to be left 
in contact with water to bring this about. 
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A third class of chromo-isomeric helianthins consists of graphite- 
black products, which, like the corresponding aminoazobenzenes, 
contain free amino-hydrogen atoms. Such are the monomethyl., 
monoethyl-, monoamyl- and monobenzyl-helianthins. They change into 
the red or yellow forms in the appropriate solvents. With a slight 
modification of the formula suggested for the black aminoazobenzene 
salts (loc. cit.) the two series are probably constituted thus : 

Ar-NH'N:Ar-NR 
ArNH-N(HX):Ar:NR and | : 
SO,—-H 

The isomerism of the various helianthins has been developed further 
by an examination of the absorption spectra. All yellow helianthin 
solutions are optically similar, in alcohol or alkalis, and the absorption 
curves are quite distinct from those of azo-compounds. Most of the 
red helianthin solutions show bands like those of magenta, that is, the 
red forms are quinonoid. The absorption curves are, moreover, very 
similar to those of the yellow helianthins. These red and yellow 
modifications must therefore be chemically similar, and are regarded as 
valency isomerides. 

The abnormal red modifications are those derived from dimethyl-o- 
toluidine, namely, dimethyl-o-toluidineazobenzene, C,;H,,N,, m. p. 98°, 
and the corresponding sulphonic acid. This is all the more remarkable 
since the dimethylaniline and the o-toluidine analogues are normal. 
The dimethyl-o-tolueneazobenzenesulphonic acid is useless as an in- 
dicator and the red solution shows an azoid absorption curve, like 
azobenzenetrimethylammonium salts, PhN:N-C,H,;-NMe,X. The 
hydrochloride of the dimethyl-o-toluidineazobenzene has the same 
azoid structure. It is the first genuine aminoazo-salt, and, therefore, is 
much more hydrolysed in solution than the red quinonoid aminoazo- 
salts. The abnormality of these dimethyl-o-toluidine derivatives must 
be due to a new case of steric hindrance. As usual, a salt is formed 
at the amino-group, but the three methyl groups then stand guard 
over the acid hydrogen atom and prevent the rearrangement into a 
quinonoid structure (I into IT). 

I. NPh:N-C,H,Me-NMe,HCl II. NHPh-N:C,H,Me:NMe,Cl, 
It is obvious, therefore, that conclusions drawn from mere outward 
appearance and not from a complete spectrographic examination may 
be very misleading. 

The common methyl-orange itself exists in two chromoisomeric 
forms, The orange salt becomes deep red on rubbing, but this colour 
changes again to orange when the substance is breathed upon. They 
may also be valency isomerides. 

It is therefore established that there are four different solid 
isomerides of the helianthins, three of which exist in solution, namely, 
the azoid (I) and the black quinonoid (II) forms, and the orange- 
yellow (III) and red (IV) quinonoid, valency isomerides. 


Ar'N:N:Ar-NR, Ar-NH-N-Ar-NR 


| 
SO, —H SO,--—-H 
(L.) (II.) 
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Ar-NH‘N:Ar:NR Ar-NH:N:Ar——_NR, 
| 
|  — 
(1V.) 
J. C. W. 


The Action of Alcoholic Solutions of Acids on Proteins. 
J. Herzig and K. Lanpsremner (Biochem. Zeitsch., 1914, 67, 
334—337).—Serum proteins were treated with alcoholic hydrochloric 
and sulphuric acid solutions of various strength and at different 
temperatures, and the ethoxyl groups in the products obtained were 
estimated. There is very little more of NMe groups than exist in 
the untreated protein. Subsequent treatment of the alkylated 
proteins with diazomethane causes only a small addition to the 
ethoxyl (or methoxyl) groups, but a marked increase in the NMe 
groups. Reasons are given for supposing that the alkyl group is 
taken up without previous hydrolysis of the protein. 8. B.S. 


Well-characterised Organic Sulphur Compound obtained 
from Proteins by Treatment with Nitric Acid. Cart Ta. MOrner 
(Zeitsch. physiol. Chem., 1914, 93, 175—202).—When various proteins 
(serum-albumin, egg-albumin, casein, ovomucoid, hemoglobin, keratin, 
glutin) are treated with nitric acid, a substance is formed which is 
identical with methanesulphonic acid, CH,°*SO,-OH, and can be 
obtained and analysed in the form of its barium salt. The yield is 
from 1*4 to 12°4 grams of barium salt per kilogram of protein. The 
copper, lead, and potassium salts were also prepared and analysed. 
The author’s further experiments indicate that the methanesulphonic 
acid does not arise from cystine, so that the existence of another 
sulphur-containing group in protein is probable. 

Barium methanesulphonate crystallises with 14H,O at the ordinary 
temperature. The water is lost in a vacuum over sulphuric acid, and 
the salt crystallises anhydrous from warm solutions (compare Collmann, 
Ann. Chem. pharm., 1868, 148, 101). a. Vue 


Organic Phosphoric Acid Derivatives of Biochemical 
Importance. B. Ssortema (Chem. Weekblad, 1915, 12, 282—302). 
—The conclusion of the author’s review (this vol., i, 182) of the present 
state of knowledge of the physiologically important organic derivatives 
of phosphoric acid. A. J. W. 


Rotatory Power, Adsorption, and Centrifugation of Solu- 
tions of Pepsin. M. Raxuzin (J. Russ. Phys. Chem. Soc., 1915, 47, 
141—143).—The success attending the examination of petroleum 
containing solid paraffin (ibid, 1914, 46, 592—593) has led the 
author to extend the application of the methods employed to other 
substances. 

In aqueous solution, the [a], of pepsin (c=2°0152 p 5-274) is 
+64°5°. Pepsin is adsorbed positively by alumina, 10% of the latter 
dimivishing the rotation of a solution from +3°4° to +3:0° in one 
hour and negatively by gelatin, 3% of which increases the value 
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of D® of a 5°248% solution of pepsin from 1°0198 to 1:0292 when 
boiled with it for a few minutes. After water has been boiled with 
3% of gelatin, the solution obtained has D” 1:0049 and a, —3°8° in a 
100 mm. tube. When submitted to centrifugation for one hour at 
3000 revolutions per minute, pepsin solution develops only a very 
slight haze. T. H. 


The Specificness and Multivalency of Trypsin, studied 
with Precipitation and Complement Deviation Methods. 
Francesco Marras (Centr. Bakt. Par., 1914, i, 75, 193—197).— 
Serum obtained by the injection of trypsin solutions possessing the 
capacity of acting on various proteins, exhibits similar behaviour in 
inducing precipitation and complement deviation phenomena with 
active and inactive trypsin, as does serum obtained by the action of 
trypsin solution which has been enfeebled by exposure to a temperature 
of 50°. The reaction is specific and cannot be induced by normal 
serum. The conclusion is drawn that trypsin is actually a single 
enzyme and not an enzyme-complex, since, if the latter had been the 
case, the precipitins and anti-substances arising from the action of 
so-called “ glutinase” (trypsin heated at 50°) would have re-acted only 
with trypsin treated similarly and not with active trypsin—the 
hypothetical fibrinase, casease, albumase, etc. H. B. H. 


Enzymic Decomposition of Hydrogen Peroxide. V. P. 
Waentic and O. Secue (Zeitsch. physiol. Chem., 1914, 93, 228—234 


Compare A., 1913, i, 304).—Not only trypsin but also erepsin destroys 
the activity of catalase. The authors’ experiments show that 
probably it is the peptolytic component of erepsin which is responsible 
for this reaction. The results confirm the view that catalase is of the 
nature of a protein. R. V.S. 


The Influence of Acids on Dialysed Maltase. W. Kopac- 
zEWSKI (Biochem. Zettsch., 1914, 6'7, 299—305).—The conditions of 
optimal concentrations of various acids on maltase action were tested 
with a dialysed preparation, and it was found that the action does not 
depend on the dissociation grade entirely, and the hydrion concen- 
tration in which optimal action was obtained was not the same for all 
acids. Other factors must, therefore, exert some iufluence on the 
action of acids. 8. B. 8. 


Preparation of a Diastatically Active Substance from 
Lactose. TxHropor Panzer (Zettsch. physiol. Chem., 1915, 93, 
316—336).—When hydrogen chloride is allowed to act on lactose 
under the same conditions as were used in the case of diastase 
(A., 1913, i, 1007, 1119), no diastatically active substance is produced 
if the hydrogen chloride is removed by the vacuum process there 
described, but if the action of hydrogen chloride is followed by 
treatment with dry ammonia the preparation shows diastatic pro- 
perties. Such diastatic preparations lose their diastatic power when 
their solutions are boiled. R. V. 8. 
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Diastase Preparations from Various Carbohydrates. 
Taeopor Panzer (Zeitsch. physiol. Chem., 1915, 93, 339—354. Com- 
pare preceding abstract).—The treatment with hydrogen chloride 
followed by evacuation or by treatment with dry ammonia has been 
applied to a number of carbohydrates with a view to the production 
from them of diastatically active substances such as can be produced 
from lactose. A weakly diastatic preparation can be obtained by the 
action of hydrogen chloride and ammonia on starch. Soluble starch, 
dextrin and gum arabic yielded active preparations in some experi- 
ments. Sucrose gave a diastatic product only when treated with 
ammonia, hydrogen chloride and then ammonia again. Maltose gave 
diastatic substances by both methods mentioned. Dextrose did not 
yield diastatic products except when treated in the same way as 
sucrose, Lzvulose does not yield an active product by any method. 
Galactose gave a diastase with hydrogen chloride and ammonia in some 
experiments. None of these sugars gives more active preparations 
than lactose. R. V.S. 


Behaviour of Various Substances towards Nitrous Oxide. 
Tueopor Panzer (Zeitsch. physiol. Chem., 1915, 93, 378—395).—The 
paper records the results of treating a considerable number of 
substances of very different types with nitrous oxide in the manner 
described for invertase and diastase (A., 1913, i, 780). None of 
the products obtained showed the behaviour of that obtained from 


diastase. R, V. 8. 

Oxidation Catalysis. II. The Behaviour of Unsaturated 
Compounds towards Phosphorus and Oxygen. RicHarp 
Wi.tstitrer and Evcen Sonnenrexp (Ber., 1914, 4'7, 2801—2814),— 
In the earlier communication (A., 1913, i, 1200) it has been shown 
that osmium and, to a less degree, tellurium facilitate the oxidation of 
unsaturated compounds by gaseous oxygen, and colloidal osmium has 
now been found to be much more effective than the ordinary powder, 
an acetone solution containing 0002 gram of the former being 
sufficient to replace 0°5 gram of the latter. Sulphur is found to be 
inactive in this direction, and the behaviour of phosphorus is 
essentially different from that of osmium, in that the phosphorus 
enters into the composition of the product. In the experiments with 
phosphorus, this element was used in a finely divided condition, 
obtained by shaking with warm water and then cooling; as benzene 
and the paraffins are unaffected by phosphorus and oxygen, benzene, 
light petroleum or cyclohexane were used as solvents. The formation 
of the new phosphorus compounds can be easily observed by 
introducing the phosphorus together with a solution of the olefine 
into a test-tube and allowing access of air through a calcium chloride 
tube, when colourless needles appear in a few hours. For preparation 
on a larger scale a special apparatus is described. 

Analysis of the products is not very trustworthy on account of 
their hygroscopic nature, but the results, together with those of 
measurements of the ratio, oxygen absorbed: olefine consumed : 
phosphorus consumed, prove the addition of the grouping P,O, at the 
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double bond. Investigation of the velocity of absorption of the 
oxygen indicates a discontinuity in the curve after the absorption of a 
triatomic proportion of this element, and by checking the absorption 
at this point intermediate products containing the added group 
P,O, can be obtained. These two classes of compounds, from their 
analogy in composition to the nitrosites and nitrosates of the terpenes, 
are termed phoephorites and phosphorates, and their behaviour suggests 
>C--P:0 >C-—P:0 
the structures | >0O and | >O respectively. The 
>C-0°P >C:0-P:0 
phosphorates are very hygroscopic, colourless or pale yellow’ solids, 
vigorously decomposed by water, giving an ester acid which further 
undergoes hydrolysis into phosphoric acid and a phosphinic acid, thus : 


O 
VA 
H,0 >C:-PZOH 
th + H,PO,. 


>C-0OH 


The decomposition of the phosphorates by water is so vigorous that 
flame may ensue due to the formation of phosphine from the 
phosphinie acid, and to this source is also due the phosphine odour 
observable with the phosphorates and still more with the phosphorites. 

cycloHexene phosphorate, C,H,,P,0,, is a hygroscopic, pale yellow, 
crystalline powder with an odour of phosphine due to the action 
of moisture; when heated it decomposes generally near 160°. 
Water converts the phosphorate into cyclohexanylphosphate-phosphinic 


O 
acid, CH, CH,-CH-PCOH, a gelatinous substance, the alkaline earth 

H 

CH,°CH,°CH-PO,H, 
salts of which are more soluble in cold water than in hot. Nitric 
acid (40% concentration) oxidises the phosphorate and then causes 
hydrolysis to a cyclohexenephosphinic acid (isolated as the sparingly 
soluble, amorphous /ead salt), the formation of which is presumably 
due to elimination of the elements of water from the intermediately 


O 
produced cyclohexanolphosphinic acid, CH,-CH, CH-PCOH. 
OH 


CH,°CH,°CH-OH 

Menthene phosphorate, C,,H,,P,0,, is a yellowish-white powder 
undergoing hydrolysis by water and nitric acid in the same way as the 
preceding substance. Pinene phosphorate, C,,H,,P,0,, and trimethyl- 
ethylene phosphorate are similar, 

Allyl alcohol behaved exceptionally, yielding a colourless, crystalline 
substance of the composition (C,H,O),P,0,. 

Unsaturated acids and esters also yield phosphorates ; thus, oleic acid 
gave an amorphous phosphorate, C,,H,,0,,P,0,, olive oil gave an 
amber-like resin, whilst poppy oil produced a gelatinous compound. 

A similar reaction has been observed qualitatively with many other 
ethylenic compounds. 
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The inhibitive effect of ethylenic compounds on the luminous 
oxidation of phosphorus, attributed by Schénbein to their effect on 
the ozone which acts as a positive catalyst, is explained by the 
authors as due to the formation of a thin film of resinous substances 
arising from the action of moisture on the primarily formed 
phosphorate. 

Attention is drawn to the formation of phosphorates in the so-called 
“ phosphorated oils,”’-such as a solution of phosphorus in olive oil, 
and their possible influence on the medicinal properties. D. F. T, 


New Method for the Preparation of Secondary Phosphinic 
Acids. A. Micnagtis and Frieprich Werener (Ber., 1915, 48, 
316—318).—Triphenylphosphine oxide, Ph,PO, m. p. 153°, is obtained 
when phenyl-0-oxychlorophosphine is added to an ethereal solution of 
magnesium phenyl bromide; when the reagents are mixed in the 
inverse order, small quantities of diphenylphosphinic acid are also 
obtained. The latter substance is, however, prepared in good yield 
by the action of piperidine-N-oxychlorophosphine, C;NH,,*POCI,, on 
magnesium phenyl bromide in ethereal solution and has m. p. 
190—191°. The primary product of the action is probably the piper- 
idide of diphenylphosphinic acid, 

(C;NH,,°POCI, + 2MgPhBr = MgCl, + MgBr, + PPb,O-C,NH,,), 
which is decomposed by hydrochloric acid, and this hypothesis receives 
confirmation from the synthesis of the piperidide from diphenyloxy- 
chlorophosphine and piperidine in ethereal solution and hydrolysis by 
acid with formation of diphenylphosphinic acid. 

The reaction appears to be generally applicable ; di-p-tolylphosphinic 
acid, m. p. 130—132°, dibenzylphosphinic acid, m. p. 180°, di-o-tolyl- 
phosphinic acid, and dinaphthylphosphinic acid have been prepared. 

H. W. 


Organic Compounds of Phosphorus with Nitrogen. II. 
A. Micnaruis (Annalen, 1915, 40'7, 290—-332. Compare A., 1903, i, 
379).—Tertiary V-phosphine oxides of the aromatic and of the aliphatic 
series, and also the anilides of aromatic phosphinic acids, are decom- 
posed by heat, yielding a primary amine and an oxyphosphazo-com- 
pound (which is analogous to a diazoamine, containing :PO- in place 
of :N-). In a similar manner, tertiary \V-phosphine sulphides yield 
thiophosphazo-compounds. 

Oxyphosphazo-compounds are, in general, very stable, crystalline 
substances. Derivatives of the aliphatic series have the simple 
formula, whilst those of the aromatic series are dimeric. They are 
decomposed completely by vigorous reagents such as acids or alkalis, 
whereas mild reagents convert them into derivatives of iminophosphinic 
acid. 

[With Jutius Hocnnvut.|—The following esters are prepared by 
treating an alcoholic solution of the sodium alkyloxide with an 
ethereal solution of the alkylamine-N-phosphinyl chloride: ethyl 
ethylamine-N-phosphinate, NHEt*PO(OEt),, faintly yellow liquid, b. p. 
135°/25 mm.; ethyl propylamine-N-phosphinate, C,H,,O,NP, b. p. 
112°/8 mm. ; ethyl isobutylamine-N-phosphinate, b. p. 146°/14 mm. ; 
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ethyl amylamine-N-phosphinats, b. p. 185°/25 mm. The phenyl esters 
are prepared from the alkylamine-N-phosphinyl chlorides and phenol 
dissolved in 10% sodium hydroxide: phenyl ethylamine-N-phosphinate, 
b. p. 205°/11 mm. ; phenyl propylamine-N-phosphinate, b. p. 208°/8 mm. ; 
phenyl isobutylamine-N-phosphinate, colourless needles, m. p. 58°, b. p. 
218°/11 mm. 

Bisethylamine-N-oxychlorophosphine, | POCI(NHEt),, colourless 
needles, m. p. 74°, prepared from ethylamine--phosphinyl chloride 
and ethylamine in anhydrous ether, does not react with sodium 
ethoxide, but the corresponding bispropylamine and bistsobutylamine 
compounds yield ethyl bispropylamine-N-phosphinat:, OEt:PO(NHPr*),, 
colourless needles, m. p. 108°, and ethyl bisisobutylamine-N-phosphinate, 
m. p. 123°. 

{With Epcar Menrzet and Junius Hocunur.|—The following 
substances are obtained by heating the alkylamine-V-phosphine oxides 
or sulphides until the theoretical amount of the primary amine has 
been removed by distillation : propyloxyphosphazopropylamine, 

NPr*:PO-NHP1-, 

colourless needles, m. p. 213°; isobutyloayphosphazoisobutylamine, 
0,H,,ON,P, m. p. 271° (these two compounds are converted into the 
preceding ethyl bisalkylamine-V-phosphinates by sodium ethoxide) ; 
ethylthiophosphazoethylamine, NEt:.PS:NHEt, prisms, m. p. 169°; 
propylthiophosphazopropylamine, C,H,,N,PS, m. p. 152°; isobutyl- 
thiophosphazoisobutylamins, m. p. 150°; and isoamylthiophosphazoiso- 
amylamine, needles, m. p. 90°. 

[With §S. Narmanson, Emu, Kannemany, 8. Danzicer, and 


J. Hocnnur.]—Oxyphosphazobenzene chloride, N Ph<bou>N Ph, 


colourless needles or prisms, m. p. 228°, is obtained by heating aniline 
hydrochloride with a slight excess of phosphoryl chloride under quite 
definite conditions, namely, during fifteen hours at each of the 
temperatures 120°, 150° (during twenty-four hours), 170°, and 200°; 
other products of the reaction are aniline-N-phosphinyl chloride and 
oxyphosphazobenzeneanilide. 

By the addition of oxyphosphazobenzene chloride to sodium phenoxide 
2 mol.) suspended in dry benzene, phenyl] aniline-V-phosphinate, m. p. 
129° (loc. cit.), is obtained, but when the two substances are mixed in 
the reverse order, a compound, C,,H,,O0,N,P,, needles, m. p. 185°, is 
produced, which is a derivative of iminophosphinic acid. 

By reaction with the hydrochlorides of primary or secondary amines 
in xylene at 150—180°, the chlorine atoms of oxyphosphazobenzene 
chloride are replaced by anilino-groups, and anilides, piperidides, 
ete., are produced : oxyphosphazobenzenepiperidide, 


C,NH°PO<N pe >PO'C, NH, 


m. p. 223°, rhombic plates ; oxyphosphazobenzenemethylanilide, 
C.¢H»,0,N,P., 

colourless needles, m. p. 234° ; omyphosphazo-o-toluenepiperidide, rhom- 

bic octahedra, m. p. 195°, and the p-isomeride, m. p. 294° ; oxyphosphazo- 

0-toluenemethylanilide, faintly yellow leaflets, m. p. 191°, and the 

p-isomeride, colourless leaflets, m. p. 251°. These substances are also 
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obtained by heating the arylamine hydrochloride and the arylamine-J- 
phosphiny] chloride. 

When p-toluidine hydrochloride and phosphoryl chloride are heated 
as described above, the product is oxyphosphazo-p-toluene-p-toluidide 


chloride, OH, -NH-PO<N {cH} >POC!, colourless needles, m. p. 
+ eee: 
336°, 


[With Bernnarp von Gaza and Water Reuse.|—By heating a 
homogeneous mixture of aniline hydrochloride, phenylphosphinyl 
chloride, and xylene at 120°, 150°, and 200° during one day at 
each temperature, oxyphosphazobenzene, (C,,.H,,ONP), or 


NPh<popr>NPb, 


colourless prisms, m. p. 290°, is obtained. It volatilises without 
decomposition above 360° under diminished pressure. 


p- Tolueneoxyphosphazobenzene, C,H,-PO<N FF >PO-C;H,, small 


plates, m. p. 273°, is obtained in a similar manner by heating aniline 
hydrochloride and p-tolylphosphinyl chloride. Benzeneoxyphosphazo- 
p-toluene, colourless, crystalline powder, m. p. 380°, the o-isomeride, 
m. p. 291°, oxyphosphazo-p-toluene, m. p. 312°, and the o-isomeride, 
m. p. 262°, and benzeneoxyphosphazo-y-cumene, m. p. 280°, have also 
been prepared. 

By heating with arylamines at 130—150°, the preceding oxy- 
phosphazo-compounds are converted into dianilides of the arylphos- 
phinic acids. Phenylphosphinanilide-p-toluidide, 

NHPh:POPh:NH-C,H,, 
needles, m. p. 200°, p-tolylphosphindianilide, m. p. 209°, p-tolylphosphin- 
anilide-p-toluidide, m. p. 221°, p-tolylphosphindi-p-toluidide, m. p. 237°, 
and phenylphosphinanilidepiperidide, m. p. 212°, have been prepared. 

Oxyphosphazobenzene is very sensitive to attack by water. When 
the compound is crystallised from moist benzene, a derivative of 
iminophospbinic acid, OH-POPh-NPh-POPh:NHPh, m. p. about 190°, 
and avilinophenylphosphinic acid are obtained. By heating with water 
at 150° and by heating with dilute sodium hydroxide, oxyphosphazo- 
benzene is converted into the aniline hydrogen salt and the sodium 
salt of phenylphosphinic acid respectively. Corresponding, but more 
stable, derivatives of j-tolueneoxyphosphazobenzene have been 
prepared ; the substance, C,H,-PO(OH):NPh-PO(C,H,)-NHPh, m. p. 
152°, anilino-p-tolylphosphinic acid, and aniline hydrogen p-tolylphos- 
phinate, m. p. 203°, have been prepared By boiling with absolute 
alcohol, oxyphosphazotoluene yields ethyl toluidinotolylphosphinate, 

C,H,"NH-PO(C,H,)-OEt, 
m. p. 53°. Similarly, ethyl anilinophenylphosphinate, m. p. 105°, and 
methyl anilinotolylphosphinate, m. p. 65°, have been obtained. 

By heating with acetic anhydride, tolueneoxyphosphazobenzene 
yields an acetyl derivative of anilinotolylphosphinic acid, 

NAcPh:PO(C,H,)-OH, 
colourless leaflets, m. p. 162°. C. 8. 
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A New Method for the Introduction of Arsenic into 
Organic Compounds. G. Roeper and Nicoxa Buasr (Ber., 1914, 
47, 2748—2752).—The application of the mercury diaryls to the 
preparation of organic dichloroarsines has been found by Michaelis to 
be inconvenient and has been deserted in favour of the action of 
sodium on a mixture of an aryl bromide with arsenic trichloride. 
Contrary to the observation of Michaelis (A., 1902, i, 411, 515), the 
chloromercuri-compounds of the type R-HgCl, easily derivable from 
unsaturated substances in many cases, supply an easy method of 
producing such arsenic compounds by the reaction R-HgCl+ AsCl, = 
HgCl,+AsRCl,. Such groups as the carboxyl, hydroxyl and amino- 
radicles which react with arsenic trichloride must be suitably protected 
in order to avoid the formation of hydrogen chloride, and the method 
is also limited by mercuration of a substituted benzene generally 
yielding only ortho- and para-compounds, of which the latter are alone 
capable of reacting readily with the arsenic trichloride. ‘This 
characteristic difference between the substituent chloromercuri- 
groups in the ortho- and para-positions renders possible the production 
of a new class of compound containing both mercury and arsenic, the 
therapeutic value of which may be considerable. 

The full experimental results are withheld for the present, but the 
following are given as examples. A mixture of 100c.c. of pure 
benzene with 50 c.c. of an acetic acid solution of mercuric acetate was 
heated in a closed flask in boiling water for five hours. The benzene 
filtrate and washings were evaporated to a small bulk, and treated with 
an alcoholic solution of calcium chloride, when chloromercuribenzene 
separates. The insoluble residue from the first reaction contained 
poly-mercurated benzenes. When 30 grams of chloromercuribenzene 
were heated on the water-bath with 100 grams of arsenic trichloride for 
four to five hours, crystals of mercuric chloride separated and the super- 
natant liquid on distillation yielded phenyldichloroarsine, C,H, AsCl,, 
b. p. 250—255°, a pungent liquid which could be converted by the 
action of chlorine and water into phenylarsinic acid, m. p. 158°. 
Bromomercuribenzene and iodomercuribenzene were also prepared in 
a similar manner, and were found to react satisfactorily, as also was 
the acetoxymercuri-compound, with arsenic trichloride. Chloro- 
mercuribenzene failed to react with antimony trichloride even in one 
hour at 200° (compare Michaelis, Joc. cit.). 

By interaction of chloromercurianisole with arsenic trichloride in 
the same proportions and under the same conditions as for the 
corresponding benzene compound, anisyldichloroarsine was obtained, 
and was further converted into anisylarsinic acid, m. p. 179—180°. 

Chloromercuri-o-nitrobenzene and arsenic trichloride did not react 
even at 200°. D. F. T. 


Secondary Aliphatic-Aromatic Arsinic Acids and their 
Reduction Products, especially 3 : 3’-Diamino-4 : 4’-dihydroxy- 
diphenyldimethyldiarsine. A. Bertrnem (Ber., 1915, 48, 
350—359),—With the object of preparing fatty-aromatic arsinic acids 
which would be of interest on account of their relationship to the 
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primary arsenic derivatives, on the one hand, and to cacodylic acid on 
the other, the author has continued the investigation of the action of 
alkyl haloids on aromatic arsenic oxides in the presence of alkali 
(compare Ehrlich and Bertheim, A., 1910, i, 451), and finds it to be of 
general application. Thus, phenylarsine oxide and methyl iodide 
yield phenylmethylarsinic acid, 
AsPh(ONa), + Mel = NaI + AsPhMeO-ONa. 

Todides are more reactive than chlorides, but the hydriodic acid formed 
interferes with the isolation of the arsinic acid and must be removed 
either by precipitation with silver nitrate followed by precipitation of 
the silver salt of the arsinic acid or by treatment of the reaction 
mixture with freshly precipitated silver chloride. The secondary 
arsinic acids are well crystallised substances, which, like cacodylic acid, 
have an amphoteric character; they are extraordinarily resistant to 
oxidation by nitric acid. 

3 : 3'-Diamino-4 : 4'-dihydroxydiphenyldimethyldiarsine, 

As,Me,[C,H,(OH)-NH,],, 
is of interest on account of its near relationship to salvarsan. Unlike 
the latter, it is colourless and forms crystalline salts. Its toxicity is 
greater, and its therapeutic action less, than that of salvarsan. 

Phenylmethylarsinic acid, AsPhMeO-OH, white, silky needles, m. p. 
179°5° after previous softening, is prepared by the action of methyl 
iodide on a solution of phenylarsine oxide in alcohol and 10V-sodium 
hydroxide, and is purified through the silver salt, C,H,O,AsAg. Its 
aqueous solution is acid to litmus, but not to methyl-orange. The 
barium, lead and mercuric salts are described. It yields a hydrochloride 
and a crystalline nitrate. 

Phenylethylarsinic acid crystallises in colourless, four-sided prisms 
combined with pyramids, m. p. 108° (after previous softening) when 
rapidly heated. Phenylisoamylarsinic acid, prisms, has m. p. 108° 
after previous softening. 

p-Aminophenylmeth ylarsinie acid is a crystalline powder, m. p. 
201° after previous softening. The silver salt is described. The 
corresponding acetyl derivative is prepared from p-acetylaminopheny!- 
arsine oxide, and forms needles, m. p. 260° (decomp.) after previous 
softening. 

Phenylbenzylarsinic acid, shining needles, m. p. 206—207° after 
previous softening, is decomposed by hot concentrated hydrochloric acid 
into benzyl chloride and phenylarsine oxide or dichloride. 

3-Nitro-4-hydroxyphenylmethylarsinic acid has m. p. 232—233° 
(decomp.). Attempts to reduce it directly to diaminodihydroxydi- 
phenyldimethyldiarsine gave an impure product. Reduction can, 
however, be effected by first converting the nitro-compound into the 
amino-derivative, needles, m. p. 206—207° (decomp.) after previous 
darkening, by means of sodium hyposulphite followed by completion 
of the process by the use of hypophosphorous acid (D 1°136) and 
hydriodic acid (D 1°7). In this manner, the hypophosphite of 3 :3- 
diamino-4 : 4'-dihydroxydiphenyldimethyldiarsine, 

C,,H,,0,N,As,,2H,PO,, 
is obtained in white erystals. The corresponding hydrochloride is a 
white, crystalline powder. H. W. 
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Aromatic Arsenic Compounds. IX. Stilbenearsinic Acids 
and their Derivatives. P. Karrer (Ber., 1915, 48, 305—315).— 
The author has prepared a number of arsenostilbene derivatives 
which are of interest, since the phenyl radicles are joined by two 
bridges. 

5-Nitro-2-methylphenylarsinic acid is transformed by moderately- 
concentrated sodium hydroxide into dyes of the type of Mikado brown, 
which on reduction in alkaline solution yield 5 :5’-diamino-2 : -2’- 
stilbenediarsinic acid, from which 5 : 5’-diamino-1 : 1'-arseno-2 : 2’-stilbene, 

—.— As—As——— 


PA a i 4 ™~ i i n f b - 
A / CH:CH ._, is obtained by means of hypo 
sulphite. 

Attempts to prepare a diaminodihydroxyarsenostilbene are also 
described. The nitro-4-hydroxy-o-tolylarsinic acid described by 
Bertheim is unsuited for this purpose, since it is not converted into a 
stilbene derivative by sodium hydroxide, and therefore does not contain 
the NO,-group in the para-position to the methyl. This acid must 
therefore be 3-nitro-4-hydroxy-o-tolylarsinic acid. The failure of a 
stilbene synthesis cannot be attributed to the presence of the hydroxyl 
group, since a similar compound is readily obtained from 3 : 5-dinitro- 
4-hydroxy-o-tolylarsinic acid. 

5 :5'-Diamino-4 : 4’-dihydroay-1 : 1'-arseno-2 ; 2'-stilbene (annexed 
formula) is obtained by condensing al 
4-chloro-5-nitro-o-tolylarsinic acid — As As 
stilbenediarsinic acid. The chlorine 
of the latter is replaced by hydroxy] 
by the action of concentrated sodium hydroxide, and the resulting 
compound reduced to the required stilbene derivative. The physio- 
logical properties of the substances are disappointing. 

o-Tolylarsinic acid, needles, m. p. 160° (compare Michaelis and 
La Coste, A., 1880, 396), is best prepared by the addition of sodium 
arsenite to a diazotised solution of o-toluidine, removal of excess of 
arsenic by hydrogen peroxide, and purification by means of the 
magnesium salt. It is converted by a mixture of concentrated 
sulphuric acid and nitric acid (D 1°49) into 5-nitro-o-tolylarsinic acid, 
needles, which darken at 230° and have m. p. 261°. The latter is 
converted by sodium hydroxide into a complex mixture of dinitroso-, 
azoxy- and azo-stilbenediarsinic acids, which is transformed by sodium 
hydroxide and zinc dust into sodium 5 :5'-diamino-2 : 2'-stilbenedi- 
arsinate, C,,H,,0,N,As,Na,,4H,O, from which the corresponding acid 
is readily obtained. Energetic reduction of the latter gives 5 :5’- 
diamino-1 ; 1’-arseno-2 : 2'- stilbene. 

5 : 5'-Dinitro-2 : 2’-stilbenediarsinic acid is obtained by oxidation of 
the corresponding phenylarsinic acid by sodium hypochlorite and forms 
white crystals. : 

3 : 5-Dinitro-4-hydroxy-o-tolylarsinic acid, yellow needles, is pre- 
pared by nitration of 4-hydroxy-o-tolylarsinic acid ; with concentrated 
sodium hydroxide solution it gives a stilbene dye. 

4-Chloro-o-tolylarsinic acid, needles, m. p. 199° after softening at 

bb 


to 4:4'-dichloro-5 :5'-dinitro-2:2'- N — >» H, 
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195°, is formed by the addition of sodium arsenite to a diazotised 
solution of p-chloro-o-toluidine, and is nitrated by concentrated 
sulphuric and nitric acids at 30—40° to 4-chloro-5-nitro-o-tolylarsinic 
acid, leaflets, m. p. 215°. The latter yields a stilbene dye when 
treated with sodium hydroxide, in which, however, the chlorine atom 
is still present. 

4 :4’-Dichloro-5 : 5’-dinitro-2 : 2’-stilbenediarsinic acid, white, crystal- 
line powder, is obtained by the action of sodium hypochlorite on an 
alkaline solution of 4-chloro-5-nitro-o-tolylarsinic acid, and is con- 
verted by further treatment with sodium hypochlorite and sodium 
hydroxide into 5 : 5’-dinitro-4 : 4’-dihydroxy-2 : 2’-stilbenediarsinic acid, 
from which, by reduction, 5 : 5’-diamino-4 : 4’-dihydroxy-] : 1’-arseno- 
2 ; 2’-stilbene is isolated. H. W. 


Metallic Derivatives of cycloHexane. GerrHaRD GRUTTNER 
(Ber., 1914, 47, 3257—3266. Compare A., 1914, i, 261, 891).—The 
differing behaviour of the mercury derivatives of cyclohexane and 
benzene has led the author to investigate the cyclohexy! derivatives of 
lead, tin and bismuth which are readily obtained by the action of 
magnesium cyclohexyl haloids on the requisite metallic haloid. In 
general, these are as stable towards air as the corresponding pheny] 
derivatives : bismuth tricyclohexy] is, however, an exception, since it is 
readily and completely oxidised in ethereal solution. 

Lead tetracyclohexyl, (C,H,,),Pb, forms canary-yellow leaflets or 
needles which become brown on exposure to light. It explodes feebly 
at about 225° when rapidly heated, and slowly decomposes above 200° 
with separation of lead. The chloride, (C;H,,).PbCl,, pale yellow 
needles which become reddish-brown at 150° and deposit lead at 180°, 
is prepared by addition of the calculated quantity of a solution of 
chlorine in carbon tetrachloride to a solution of lead tetracyclohexyl in 
chloroform at 0° or by passing gaseous hydrogen chloride into lead 
tetracyclohexyl suspended in chivroform. The bromide forms pale 
yellow needles, which, when rapidly heated, become orange at 10° ; on 
further rise of temperature, the colour fades, until, at 160°, the 
substance is almost white; at 225° lead separates sudienly. The 
iodide crystallises in orange-coloured needles and decomposes at 100°. 
The sulphide, (C,H,,),PbS, is prepared by passing a stream of hydrogen 
sulphide into a solution of the chloride or bromide in pyridine and 
precipitation with alcohol. It forms a pale yellow powder which 
blackens without melting at slightly above 10U°. A nitrate could not 
be prepared, lead nitrate only being obtained by the action of dilute or 
concentrated nitric acid on lead tetracyclohexyl; the action of silver 
nitrate on the haloids gave silver haloid and a reddish-brown 
precipitate containing silver. The same reaction was shown by lead 
tetracyclohexyl and lead diphenyldicyclohexy|l, but not by lead tetra- 
phenyl. In the first two cases, silver derivatives of cyclohexane 
appear to be formed, investigation o! which is not yet complete. 

Lead diphenyluicycluhexyl, PoPh,(C,H,,)., pale yellow needles, m. p. 
178— 180°, to a clear yellow lquid which rapidly deposits lead, is 
prepared from magnesium cyclohexyl bromide and lead diphenyl 
dibromide or from magnesium phenyl bromide and lead dicyclohexy! 
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dibromide. It is much more readily soluble in alcohol, benzene, 
carbon tetrachloride or ethyl acetate than either lead tetraphenyl or 
lead tetracyclohexyl; the latter substances have closely similar 
solubilities. It reacts with bromine, iodine, hydrogen chloride and 
hydrogen bromide to yield lead dicyclohexyl dihaloids, the two phenyl 
groups being replaced in every case. 

It is remarkable that the lead cyclohexyl derivatives are coloured, 
since, in general, organo-lead derivatives only show colour when they 
are unsaturated in character. 

A halogen-free crystalline substance, probably bismuth tricyclohexy], 
is obtained from bismuth bromide and magnesium cyclohexyl! bromide, 
the investigation of which is not complete. 

[With Martin Drrmar.]—TZin tetracyclohexyl, Sn(C,H,,),, forms 
white, microscopic crystals, m. p. 248°. When warmed with stannic 
chloride in benzene solution, it gives a product, white needles, m. p. 264°, 
which is probably tin tricyclohexyl chloride ; owing to the difficulty 
of completely removing stannous chloride, the analytical data are not 
quite exact. Zin dicyclohexyl dibromide, obtained from tin tetracyclo- 
hexyl and bromine in carbon disulphide solution, forms long needles, 
m. p. 58°. The corresponding di-iodide crystallises in red needles, 
m. p. 145°, which readily lose iodine. H. W. 


Mercury Compounds of the Pyrazolone Group. The 
Substitution Problem. WaLTHER ScurautH and HELLMUTH 
Baverscumipt (Ber., 1914, 47, 2736—2748).—Various pyrazolone 
derivatives have been submitted to the action of alcoholic mercuric 
acetate, with the result that all the compounds examined, namely, 
1-pheny]-2:3-dimethy1-5-pyrazolone, 1-pheny]-3-methy]-2-ethy1-5-pyrazo- 
lone, 1-p-tolyl-2 : 3-dimethyl-5-pyrazolone, _1-0-tolyl-3-methy]-2-ethyl- 
5-pyrazolone, and 1-phenyl-3-methyl-5-pyrazolone, are found readily 
to take up four acetoxymercuri-groups together with a methoxyl 
group. If, however, the hydrogen atom in the 4-position adjacent to 
the carbonyl group is replaced by bromine, the methyl or the dimethy]- 
amino-group, no introduction of acetoxymercuri-groups occurs at the 
ordinary b. p. of the solution, and this is attributed to the hydrogen 
atom in this position playing the part of a “carrier” in the entry of 
the acetoxymercuri-groups in much the same way as the amino-hydrogen 
behaves in the mercuration of the alkyl anthranilates (Schoeller and 
Hueter, A., 1914, i, 892). 

Mercuration of 1-phenyl-2:3-dimethyl-5-pyrazolone by warming 
at 60° with a methyl-alcoholic solution of mercuric acetate gave rise 
to 3 : 4-diacetorymercuri-4-methoxy-1-diacetoxymercuriphenyl-2 : 3-di- 

CO—C(OMe)-Hg:OAc 

Yb - - *, . . 
methyl - 5 - pyrazolone, C,H,(Hg-OAc), prt oe tees : 
rhombic leaflets of no definite m. p., but which sinter at 200—205°. 
Dilute hydrochloric acid at the ordinary temperature removes the 
mercury atom from the 4-position, this effect being probably due to 
the adjacent carbonyl group, giving 3-chloromercuri-4-methoxy-1-di- 
chloromercuriphenyl-2 : 3-dimethyl-5-pyrazolone, 
CO—CH:OMe 

CoH s(HeCl), So 2 en 


bb2 
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a microcrystalline powder. The analogous 3 : 4-diacetoxymercuri- 
4 ethoxy-|-diacetoxymercuriphenyl-2 : 3-dimethyl-5-pyrazolone, obtained 
by mercuration in ethyl-alcoholic solution, formed colourless needles. 
1-Pheny]-3-methyl-2-ethy]-5-pyrazolone on mercuration in solution 
in methyl alcohol formed 3 : 4-diacetoxymercuri-4-methoxy-1-diacetoxy- 
mercuriphenyl-3-methyl-2-ethyl-5-pyrazolone, 
‘ xry_-CO—C(OMe)*Hg-OAc 
CoH,(Hg"O Ac) NC dMe-Hg-OAc ’ 
prismatic needles, decomp. above 200° without melting. Treatment 
with hydrochloric acid converted this into 3-chloromercuri-4-methoxy-1- 
dichloromercuriphenyl-3-methyl-2-ethyl-5-pyrazolcne, 
CO—CH:OMe 
CoH,(HgCl)."N <wet- Me-Hg(l 

1-p-Tolyl-2 : 3-dimethyl-5-pyrazolone and 1-o-tolyl-3-methyl-2-ethyl-5- 
pyrazolone in methy]-alcoholic solution were converted into 3 :4-diacetoxy- 
mercuri-4-methoxy-|-[diacetoxymercuri-p-tolyl] - 2 : 3-dimethyl-5-pyrazo- 
lone and the corresponding 3 : 4-diacetoxymercuri-4-methoxy-1-[di- 
acetoxymercuri-o-tolyl|-3-methyl-2-ethylpyrazolone, both of which under 
the action of hydrochloric acid lost the mercury atom from the 
4-position, yielding trichloromercuri-derivatives. 

Mercuration of 1-phenyl-3-methyl-5-pyrazolone at the ordinary 
temperature in methyl alcohol gave 3 : 4-diacetoxymercuri-4-methoxy- 
1-acetoxymercuriphenyl-3-methyl-5-pyrazolone, 

CO-C(OMe)-Hg-OAc 
NH:CMe-Hg:OAc ; 


OAc’Hg'C, HN 


which crystallised with 1H,O, m. p. (anhydrous) 167° (decomp.) ; 
hydrochloric acid removes the 4-acetoxymercuri-radicle, leaving a 
dichloromercuri-compound, In boiling solution the product obtained 
is 3-diacetoxnymercuri-4-methoay-1-diacetoxymercuriphenyl-3-methyl-5- 


pyrazolone, ©,H,(Hg-OAc),-N<o <i so gag crystalline, 


NH-CMe-Hg-OAc ’ 
m. p. 225°. 


For the mercuration of 4-substituted pyrazolones of the preceding 
type, a temperature of 160° was necessary ; under these conditions in 
the absence of solvent, 4-bromo-l-phenyl-2 : 3-dimethyl-5-pyrazolone 
yielded 4-bromo-4-hydrowy-3-acetoxymercuri-| -triacetoxymercuriphenyl- 

CO— CBr-OH 
9-2 ./>. . . ’ 
2 : 3-dimethyl-5-pyrazolone, C,H,(Hg*OAc),*N <wMe: bMe-Hg: OAc 


decomp. at 225°. 

In a similar manner, 1-phenyl-2 : 3 :4-trimethyl-5-pyrazolone gave 
4-hydroxy-3-acetoxymercuri-1-triacetoxymercuriphenyl-2 : 3: 4-trimethyl- 
es ' _nw_-CO--CMe'0H ° 
5-pyrazolone, C,H,(Hg*OAc), N< Me Me-Hg-OAc, m. p. 237 
(decomp.); on treatment with hydrochloric acid this produced 
4-hydroxy-3-chloromercuri-1-trichloromercuriphenyl-2 : 3: 4-trimethyl-5- 
pyrazolone, decomp. 245°. 

3-Phenyl-5-pyrazolone reacted with a methyl-alcoholic solution of 
mercuric acetate, thus confirming the view as to the influence of the 
hydrogen in the 4-position; the product was 4-acetoxymercurt-3- 
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/C(OH):C-Hg-OAc 
diacetoxymercuriphenyl-5-pyrazolone, N Hg | 


’ 


oF 
N C-C,H,(Hg-OAc), 
needles, decomp. near 250° ; the effect of the possibility of enolisation 
is marked by the absence of any methoxy-grop in the product ; hydro- 
chloric acid converted it into a dich/oromercuri-compound, decomp. near 
240°. 

5-Chloro-1-phenyl-3-methylpyrazole in methyl-alccholic solution was 
converted into 5-chloro-4-acetoxymercuri-1-phenyl-3-methylpyrazole, 

ACI-—-C:Hg-OAc 

NP \ 7 , m. p. indistinct at 123°. With hydrochloric 


‘N—-OMe 
acid it yielded the corresponding chloromercuri-compound, needles, 
m. p. 165°. D. FP. T. 


Physiological Chemistry. 


Role of Iron in the Respiration of the Egg of the Sea- 
Urchin. Some Oxidations which are Accelerated by Iron, 
Orro Warsure (Zeitsch. physiol. Chem., 1914, 92, 231—236).—-The 
centrifugalised sediment of the eggs of Strongylocentratus lividus 
contains 0°02 to 0°03 mg. of iron to 100 mg. of nitrogen, 
which is equivalent to a few hundredths of a mg. of iron per 
1 gram of the dried sediment. A suspension of the cell granules 
of the eggs, prepared by a method previously described (Pfluger’s 
Archiv, 1914, 158, 189), contains a corresponding quantity 
of iron. On the addition, to the freshly prepared suspension, of 
a trace of ferrous salt about equal in amount to that normally 
present in the suspension, the velocity of oxidation (respiration) 
is increased by 70—100%. Larger quantities of iron do not have 
a greater action, whilst smaller quantities have scarcely any effect. 
If the addition of the iron salt is delayed until the normal respira- 
tory action of the granule suspension has subsided, the effect on the 
oxidative process is much smaller, which indicates that the sub- 
stance which normally undergoes oxidation becomes used up during 
the respiratory process. Ethyl carbamate, which depresses the 
normal respiration of the granule liquid, also depresses, to the same 
extent. the enhanced respiration produced by the addition of the 
iron salt. 

The addition to the suspension of cell granules of a substance, 
such as linolenic acid, which absorbs oxygen in the presence of 
ferrous salts, is followed by an increase in the amount of oxygen 
absorbed by the liquid. The suspension of granules behaves, 
therefore, as a catalyst, and the author draws the conclusion that 
probably the ferrous iron in the cell granules is responsible for 
the observed oxygen absorption. H. W. B 
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Physiological Diurnal Variations in the Amount of Sugar 
in the Blood of Man and the Effect of Ether and Chloroform 
Narcosis on it. Ernst Hirscn (Zeitsch. physiol. Chem., 1915, 93, 
355—369).—The amount of sugar in the blood of a healthy fasting 
man does not exceed 0°12%. In health the amount of blood-sugar 
varies considerably according to the quantity and nature of the 
food taken. The highest values are reached two and a half to 
four hours after the midday meai, and amount to 0°18%. In 
narcosis by chloroform, ether, or both, the blood-sugar rises; the 
upper limit is usually 0°19%; in one case 0°21% was found. In no 
case could sugar be detected in the urine. R. V. 8. 


The Second Dissociation Constant of Phosphoric Acid. L. 
Micwaktis and T. Garmenpta (Biochem. Zeitsch., 1914, 6'7, 431—138) 
—An electrometric method was employed. The second dissocia- 
tion constant k, can be calculated from the formula 

. [H"]= k, . [H,POs]/[HPO,]. 

Mixtures of KH,PO, and Na,HPO, were employed. Now 

| H,POg] = 5,[KH,PO;] 
and [HPO,]=8,{[Na,HPO,]. Hence k,=[H ]8,/5,, where 5=disso- 
ciation grade. But in sufficient dilution 6,=6,. 

By measuring, therefore, the hydrion concentration of equi- 
molecular proportions of the two phosphate salts in progressive 
dilutions, the value of k, can be found by extrapolation. From 
these experiments k, was found to be 0°88x10-7 at 25°. This 
value was also ascertained at 37°, and calculated also from the 
formula dlogk/dT=U /4°5717%, where U is the heat of reaction, 
H,PO,—> HPO,'+H". This was found experimentally by deter- 
mining the heat of reaction when Na,HPO, reacts with an equi- 
molecular proportion of hydrochloric acid. In order to obtain the 
ratio 5,/5, in animal fluids, the hydrion concentration of phosphate 
mixtures must be determined in the presence of varying amounts 
of sodium chloride. If k,/=k,.8,/8,, then [prim. phosphate]/ 
[second . phosphate]=[H*].%,/. k,! was determined directly in the 
presence of varying amounts of sodium chloride. After applying 
necessary corrections, it was found that the ratio of the primary 
to the secondary phosphates in the blood (with 0°9% sodium 
chloride) was about 1:5. This is the ratio in which they should 
exist in physiological saline solution, which should contain a total 
phosphate content between V/50 and W/100. Ss. B. S. 


Oxidation of Cholesterol by the Blood. VIII. I. Lirscni1 
(Zaitech. physiol. Chem., 1914, 93, 209—227).—If a mixture of dried 
blood (freed from “lipoids”) and cholesterol is digested for some 
days at 60—-65°, a considerable quantity (49°7%) of oxycholesterol 
is produced, as well as “cholesterol acids,” giving a furfuraldehyde- 
sulphuric acid reaction similar to that obtained with the oxidation 
products of cholesterol prepared with benzoyl peroxide. As 
digestion proceeds, the amount of oxycholesterol decreases, and 
from further experiments it appears that this is due to a further 
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oxidation of the oxycholesterol. When the digestion takes place 
at 30—40° a maximum of 19°7% of oxycholesterol is produced. 

Phytosterol in similar circumstances (60—65°) is less readily 
acted on; after fourteen days only 9°6% of oxyphytosterol is 
produced. 

The paper records a number of observations regarding the colour 
reactions of the substances mentioned, and their application to 
analysis by spectrophotometrical means, R. V. 8. 


The Influence of Sodium Salicylate on the Uric Acid Con- 
centration of the Blood. M.S. Fine and A. F. Caace (Proc. Soc. 
expt. Biol. Med. New York, 1915, 12, 95).—Sodium salicylate, like 
atophan, increases the excretion of uric acid, and reduces the uric 
acid concentration of the blood to a-half or a-third. W. D. H. 


Mechanical Injury to Red Corpuscles. Pryron Rous and 
J. R. Turner (Proc. Soc. expt. Biol. Med. New York, 1915, 12, 
100—108).—The fragility of red blood corpuscles varies greatly in 
different species, but they may be protected from hemolysis during 
centrifugalising by adding a little gelatin to the Ringer’s solution 
used for washing. Human blood cells are more resistant than 
those of other animals. W. D. H. 


The Effect of Thyroparathyroidectomy on Blood Coagula- 
tion in the Dog. SurHertanp Simpson and A. T. Rasmussen (Proc. 
Soc. expt. Biol. Med. New York, 1915, 12, 96—98).—On the hypo- 
thesis that the parathyroids are concerned with calcium metabolism, 
these organs (with the thyroid) were removed. If the tetany 
produced is pronounced, the coagulation time of the blood is 
increased a little. This possibly indicates a low calcium content of 
the blood. W. D. H. 


The Formation and Specificity of Blood Ferments as 
Revealed by the Application of Abderhalden’s Dialysis 
Method. O. 8S. Parsamow (Biochem. Zeitsch., 1914, 66, 269—276).— 
Experiments were carried out on rabbits, the blood serum of which 
was found to be free of ferments. Various organs were then cut 
off from blood supply by ligature of the chief vessels through 
which the blood entered and left the organs, conditions of strict 
asepsis being observed in the operation. The proteolytic action of 
the serum was then tested on various organs of rabbits by means 
of Abderhalden’s dialysis method. It was found that the serum 
contained, after this treatment of the animals, a ferment which 
was specific for the organ which had been excluded from the circu- 
lation, and not for others. The specificity was not, however, quite 
absolute, as the serum had a slight action on other organs. The 
observation of Petri and Heilner was confirmed, according to 
which the infection of an autogenous serum leads to the presence 
in the serum of a substance giving a positive ninhydrin reaction 
with muscular tissue. This does not happen, according to the 
author, when plasma instead of serum is injected. It was found 
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also that the administration of trypsin per os leads to the presence 
in the blood of ferments producing a positive ninhydrin reaction 
with various organs, and attention is called to the fact that a 
positive reaction may be therefore due in certain cases to a hyper- 
secretion of ferments in the alimentary tract. S. B. 8. 


The Ferment and Anti-ferment Action of the Serum. Georc 
HAtsen (Biochem. Zeitsch., 1914, 67, 277—297).—Investigations were 
carried out on the action of various sera on placental and tumorous 
substances, both the optical and dialysis methods of Abderhalden 
being employed. In 21 out of 27 cases the results obtained by 
the optical method harmonised with the clinical diagnoses. The two 
methods harmonised in 20 out of 28 cases with one another, and 
these cases corresponded 19 times with the diagnosis. The content 
of the sera in peptolytic ferment tested with glycyltryptophan was 
not found to run parallel with the dialysis results, neither was 
there any parallelism between the antitryptic content of sera and a 
positive result with the Abderhalden reaction. More often, in the 
cases of carcinoma, there was an abnormally high antitryptic 
content than a positive Abderhalden reaction. In only a very few 
cases the glycyltryptophan test, the antitryptic test, and the two 
Abderhalden reactions all harmonised. S. B. 8. 


The Ninhydrin Reaction of Peptones. Addendum to 
Halsen’s Paper on “the Ferment and Anti-ferment Action of 
Serum.” Ernst Franxet (Biorhem. Zeitsch., 1914. 67. 298).— 
Attention is called to the fact that there is a great difference in 
the sensitiveness of the various peptones to the ninhydrin reagent; 
thus, carcinoma peptone gives a positive result in the dilution 
1 : 250, and a negative result in the dilution 1 : 300, whereas silk 
peptone gives a positive result in the dilution 1:8000, and a nega- 
tive in the dilution 1 : 9000. Ss. B. 8. 


Lipoids of Human Serum and the Estimation of Lipoids. 
W. Kem and L. Dinxin (Zeitech. physiol. Chem., 1914, 92. 
302—330).—The amount of cholesterol in normal human serum is 
about 177 mg. per 100 c.c. of serum. It is not increased in cases 
of carcinoma, but in other diseases, especially those in which a 
positive Wassermann reaction is observed, the cholesterol content 
of the serum may rise to above 300 mg. per 100 c.c. 

For the estimation of cholesterol in serum, Autenrieth and 
Funk’s method is recommended. The serum is hydrolysed, the 
cholesterol extracted with ether. and, after evaporation of the 
solvent, the cholesterol dissolved in chloroform and_ estimated 
colorimetrically by the relative intensity of colour produced on the 
addition of acetic anhydride and sulphuric acid. The remaining 
lipoids in the serum are estimated by first drying the serum with 
anhydrous sodium sulphate (Frinkel and Elfer, A., 1910, ii, 1081) 
and then extracting with a mixture of alcohol and ether (2: 1). 
The extract is then divided into fractions soluble in ether, insoluble 
in ether, soluble in acetone, etc. Tables are given showing the 


PHYSIOLOGICAL CHEMISTRY. i. 341 


variations in the amounts of these fractions in cases of paralysis, 
tabes, and other diseases. H. W. B. 


The Action of Invertase on the Utilisation of Sucrose and 
Dextrose in the Animal Organism. 8S. La Franca (Biochem. 
Zeitsch., 1914, 6'7, 232—242).—If considerable quantities of sucrose 
are injected into a dog, and also invertase, only a portion of the 
injected sugar will be excreted in the urine; it is inverted in the 
blood, and the monosaccharides produced are oxidised. The larger 
the amount of invertase injected, the smaller the amount of sugar 
which is excreted. The influence of the ferment on the organism 
lasts for some time after the injection. The invertase also pro- 
motes the utilisation of the monosaccharides, for if a large amount 
of dextrose is injected and then sufficient invertase, the glycosuria 
is almost abolished. The action of invertase on glycosuric animals 
is as follows: (a) It neither inhibits the onset of adrenalin glycos- 
uria nor banishes it when it has once started; (6) it diminishes 
pancreatic diabetes, and even stops it when the dose is sufficiently 
large; (c) it has no influence on phloridzin glycosuria. S&S. B. 8. 


The Secretion of Gastric Juice in Man. A.J. Cartson (Amer. 
J. Physiol., 1915, 3'7, 50—73).—Observations extending over three 
years were made on a healthy man with a gastric fistula; the 
esophagus was occluded so that the stomach contents contained no 
saliva; there was little or no regurgitation from the duodenum 
except in the morning, when bile was usually found. The gastric 
glands are never quiescent, and the juice secreted in an empty 
stomach digests itself. The fluid content of the ‘ empty” stomach 
varies from 8 to 50 c.c., with an average of 20 c.c. Chewing of 
indifferent substances does not augment secretion, but the sight, 
smell, and thought of palatable food usually produce a slight 
transitory increase; the amount secreted on mastication of palat- 
able food varies with its palatability; fifteen to twenty minutes 
after chewing ceases the usual level is reached. The continuous 
secretion is rich in pepsin, but poor in hydrochloric acid ; the per- 
centage of this acid in the gastric contents never rose above 0°2. 
It is calculated that the adult normal person secretes during an 
average dinner 700 c.c., and in the twenty-four hours 1500 c.c. of 
gastric juice. W. D. A. 


Erepsin. S. Kornzarenko (Biochem. Zeitsch., 1914, 66, 344—367). 
—Large amounts of erepsin are found in the mucous membrane of 
the intestine, and must play a considerable part in the digestive 
process. The ferment is destroyed at 58°, and by remaining for a 
long time at 50°. It is destroyed by both organic and inorganic 
acids, in concentrations of from 0°02 to 0°04% within one hour. 
Lower concentrations inhibit the action without destroying the 
ferment. The action of alkalis is also injurious, but not to the 
same extent as that of acids. Solutions of 0°06 to 0°13% destroy 
the ferment within one hour. Sodium salts diminish the action, 
whereas potassium salts are without influence. Sulphates and 
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phosphates are without action, but salts of other acids diminish 
the action. Alanine and glycine in concentrations of 3—4% are 
without action. Alcohol in concentrations above 2% inhibits the 
action. Human pancreatic juice contains a minute amount of 
erepsin ; that of dog contains still less. Of other organs, the liver 
contains the largest amount of this ferment; after this the kidneys 
and the mucous membrane of the small intestine contain most; 
traces only are found in muscles, spleen, and serum. There is an 
increase of ereptic properties in all organs after phosphorus poison- 
ing. The increased action of erepsin due to blood-serum is small, 
and is due partly to the ferment contained in this fluid. S. B. 8. 


Experiments with Diets with One Constituent. I. The 
Distribution of Water and Gidema Formation on Addition 
of Salts. Paur Tacuau (Biochem. Zattsch.. 1914. 6'7, 338—348),— 
The body of the white mouse, exclusive of the intestines, contains 
about 74°5% of water. Nutrition with diets containing excess of 
sugar, with continuous addition of inorganic salts (sodium chloride, 
phosphate, and lactate), does not, as a rule, result in any change 
in this number, even when it leads to edema. Insufficient amounts 
of a suitable diet give rise to only a small diminution of the water- 
content. The percentage of chlorine in the body is not increased 
by an increased administration of sodium chloride; neither does 
this substance lead to an increased osmotic pressure. The forma- 
tion of an cedema cannot be ascribed to the retention of water, 


but appears to be due rather to a difference in its distribution 
resulting in the administration of salts. S. B. 8. 


The Action of Extracts of Organs on the Heart. E. Bira 
and C. F. vow Traczewskt (Riocham. Zaitsch.. 1914. 66, 417—434).— 
The action of the extracts of the following organs on the heart of 
Rana. esculenta was investigated by Engelmann’s method: thyroid, 
pituitary body, a combination of these two extracts, adrenals, 
thymus, and testicles. The extract of each organ has a character- 
istic action, which is illustrated in the paper by numerous tracings, 
from which alone a clear conception of the actions can be obtained. 
A combination of all extracts in normal proportions appears to act 
as a general stimulant of heart action without fundamentally 
altering its character. 8S. B. S. 


Protein Storage in the Liver After Enteral and Parenteral 
Administration of Various Degradation Products of Proteins. 
C. E. Cann-Bronner (Biochem. Zeitsch., 1914, 66, 289 —307).— 
Experiments were carried out with Salamandra maculata, the 
protein storage of the liver being determined by Berg’s histological 
method. It was found that various degradation products of 
proteins, including the part of Witte’s peptone which is insoluble 
in alcohol, and both the alcohol-soluble and -insoluble portions of 
pancreatised meat, could produce protein-storage in the liver when 
administered per os. There are factors which inhibit this storage, 
amongst which may be mentioned the peptocyme action, which is 
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due to substances in Witte’s peptone which are contained in the 
alcohol-soluble portion (Pick). The administration of the whole 
peptone, therefore, does not result in protein-storage in the liver. 
In no case did storage result after administration parenterally 
of the above substances 8. B. S. 


Formation of Acetoacetic Acid from Glycollic Acid in the 
Liver. Apam Loss (Zeitsch. physiol. Chem., 1914, 93. 270—275).— 
The author has made experiments to discover why Mochizuki (A., 
1913, i, 1277) and Honjio (A., 1914, i, 779) found no formation 
of acetoacetic acid to follow perfusion of a liver with glycollates, 
whilst Embden and Loeb (A., 1913, i, 1411) did observe a produc- 
tion of acetoacetic acid in these circumstances. The author now 
finds that the difference is probably due to the larger quantities of 
glycollate used by Embden and Loeb (4 grams as compared with 
2 grams). Other differences in the conditions employed may also 
have had an influence. The experiments make it unlikely that 
glycollates form an intermediate step in the production of aceto- 
acetates from acetates in the liver. R. V. 8. 


Physiology of the Thyroid Gland. VI. The Storage and 
Attachment of Iodine in the Body. F. Brum and R. Gritzver 
(Zeitsch. phusiol. Chem., 1914, 92, 360—382).—The following methods 
for estimating separately the free (inorganic) and the combined 
(organic) iodine in animal tissues have been investigated: (1) ex- 


traction of the inorganic iodide from the dried material by a 
solvent in a Soxhlet apparatus (2) removal of the inorganic iodide 
by dialysis; (3) liberation of free iodine from the iodide, and 
subsequent volatilisation in a current of air. The results obtained 
were unsatisfactory in every case. 

Lymph and the lymphatic glands in the neighbourhood of the 
thyroid gland do not contain any iodine. Other organs of the 
body (liver, kidney, spleen, heart, and lungs) were found to be 
free from organic iodine, although occasionally traces of inorganic 
iodine were detected. Even after the administration of iodides 
(to dogs), the thyroid gland is the only organ containing organi- 
cally combined iodine, traces of iodine found in the liver being 
in the form of unchanged iodide. The thyroid is therefore the 
only organ in the body capable of transforming iodides into iodine- 
protein compounds, and of thus acting as a storage for iodine in 
the body. H. W. B. 


The Presence of a Substance which Inhibits Coagulation 
in the Female Sexual Organs and Placenta. Toranixo Fugit 
(Biochem. Zeitsch., 1914, 66, 368—388).—Suhstances can be readily 
extracted by salt solution from human ovaries, uterus, or tubes 
which have a strong inhibitory action on the coagulation of blood. 
The ovaries yield the most powerful inhibitory extracts. The 
mucous membrane of the uterus yields a stronger extract than 
the uterine muscles. From the sexual organs of animals inhibitory 
substances could also be extracted. In the dog, the ovaries gave a 
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more powerful extract than the uterus, whereas in the rabbit the 
reverse is the case. Human placenta, when free from blood, also 
yield inhibitory extracts, but the action is masked by coagulating 
substance when the blood is not removed before making the 
extract. These extracts also contain an ereptic ferment. The 
amount of inhibitory substance which can be extracted is increased 
if the placenta are first submitted to autolysis. S. B. 8. 


The Serum Nuclease of Pregnant Women and of Nephritic 
Patients. Nina Kotscunev (Biochem. Zeitsch., 1914, 6'7, 163—165) — 
A polarimetric method for investigating the nuclease action was 
employed. In sixteen nephritic cases the serum-nuclease action 
showed no deviation from the normal, whereas the sera of twenty- 
five pregnant women showed a slightly increased nucleolytic action 
which increased towards the end of the pregnancy. S. B. 8. 


The Swelling of Muscle. K. von K6rdésy (Zeitsch. physiol. Chem., 
1914, 93, 154—-174).—The change in weight of a gastrocnemius 
of the frog when kept for an hour in solutions of different concen- 
trations of dextrose, sucrose, sodium chloride, potassium chloride, 
and calcium chloride proceeds almost identically in all cases. 
Avogadro’s hypothesis therefore holds, not only for the region of 
isotonicity, but also for all other concentrations. An apparent 
exception is found in the fact that the absorption of water by the 
muscle is relatively stronger in dilute solutions than in more 
concentrated ones. This difference is more marked when the dura- 
tion of the experiment is fifteen minutes than when it is one hour. 
When the duration of the experiment is short, the change in 
weight of the muscle depends on the rate of movement of the water 
under osmotic pressure. When the muscles have remained for 
seventeen hours in the solutions no sort of agreement with 
Avogadro’s hypothesis exists. Plates of gelatin, however, behave 
similarly in many respects, and this indicates that a colloidal swell- 
ing is in question. Pieces of muscle behave according to Avo- 
gadro’s hypothesis when the duration of the experiment is fifteen 
minutes, but their behaviour changes much more quickly than 
that of the intact muscle. R. V. S. 


Formation of Lactic Acid and Phosphoric Acid in the 
Expressed Juice of Muscles. Gustav Emppen, WALTER GRIESBACH, 
and Ernst Scumitz (Zeitsch. physiol. Chem., 1914,93, 1—45. Compare 
Embden, Kalberlah, and Engel, A., 1912, ii, 1071; Kondo, A., 
1912, ii, 1072).—This paper deals with the “lactacidogen ”’ postu- 
lated by the authors in the papers cited. A large number of 
experiments under various conditions is described in detail, and 
from them the authors deduce the result that lactic acid and phos- 


phoric acid are formed in expressed muscle juice in equimolecular 
quantities, at any rate in certain experimental conditions. When 
hexose-phosphoric acid is added to the juice the production of 
lactic acid and phosphoric acid is increased, although not in equi- 
molecular proportions, R. V. S. 
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Behaviour of Lactic Acid and Phosphoric Acid in the 
Expressed Juice of the Uterus. Martrua Coun and Rupoir 
Meyer (Zettsch. physiol. Chem., 1914, 93,46—53. Compare preceding 
abstract).—The work of Embden, Griesbach, and Schmitz, and 
of their predecessors, was carried out with striped muscle. The 
authors have repeated it, using the plain muscle of the uterus. The 
expressed juice on keeping a short time at 40° does not produce 
lactic and phosphoric acids, or only in very small amount. If 
instead of the juice a paste of the organ is used, no lactic acid is 


formed, but the production of phosphoric acid can be observed. 
R. V. 8. 


Action of the Expressed Juice of the Uterus on Hexose- 
phosphoric Acid. Hans Hacemann (Zeitsch. physiol. Chem., 1914, 
93, 54—59. Compare preceding abstracts)——-When hexose-phos- 
phorie acid is added to the juice, lactic acid and phosphoric acid 
are produced in about the same amount as when the juice of 
striped muscle is employed. R. V. 8. 


Formation of Lactic Acid and Phosphoric Acid in Frog’s 
Muscle. I. Frirz Laquer (Zettsch. physiol. Chem, 1914, 93, 
60—83. Compare preceding abstracts)——-The amount of phos- 
phoric acid found in the muscle varied but little in most experi- 
ments, and was not altered when the muscle was exhaustively 
stimulated by electrical means. Heat rigor led (in five cases out of 
six) to a perceptible increase in the phosphoric acid found, the 
muscle being morphologically intact. When the muscle was previ- 
ously finely divided, heat rigor led to a much greater production 
of phosphoric acid. The formation of the acid is rapid, being 
complete in one hour. Fletcher and Hopkins (J. Physiology, 1906, 
35, 247) have investigated the formation of lactic acid in frog’s 
muscle. The author has obtained similar results, and also finds 
that the addition of sodium hydrogen carbonate to a paste of 
muscle increases the production of lactic acid on warming. This 
indicates that the maxima of lactic acid formation observed by 
Fletcher and Hopkins are due to the increasing concentration of 
the acid. R. V. 8. 


Formation of Lactic Acid and Phosphoric Acid in Carp’s 
Muscle. Martna Conn (Zeitsch. physiol. Chem., 1914, 93, 84—93. 
Compare preceding abstracts).—The expressed juice of the skeletal 
muscles of the fresh-water carp produces on keeping at most 
only very small quantities of lactic and phosphoric acids. .Hexose- 
phosphoric acid is decomposed into lactic and phosphoric acids by 
the juice at 40° in a short time. A paste of the muscle forms 
considerable quantities of lactic acid and phosphoric acid on 
keeping for a short time. R. V. S. 


Chemistry of Lactacidogen. I. Attempts at Isolation. 
Gustav Emppen and Fritz Laquer (Zeitsch. physiol. Chem., 1914, 93, 
94—123. Compare preceding abstracts).—Extracts (freed from 
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protein) of the expressed juice of muscles or of muscle paste yield 
with barium hydroxide a precipitate which contains phosphates 
and organically combined phosphorus. When this precipitate is 
decomposed With sulphuric acid, the solution obtained reduces 
Fehling’s solution strongly, gives a pronounced orcinol reaction, 
and is strongly optically active. If this liquid is added to the 
expressed juice of muscle the production of lactic acid and phos- 
phoric acid is increased, so that it contains lactacidogen. The 
lactacidogen can be precipitated from the solution partly by means 
of lead acetate, and the rest is precipitated by basic lead acetate 
and ammonia. If these precipitates are freed from lead, the 
resulting solutions increase the production of lactic acid and phos- 
phoric acid when added to muscle juice. If the expressed juice of 
muscle is kept at 40° for two hours, the reducing substance pre- 
cipitable by barium hydroxide almost completely disappears. 

In some of the experiments in which lactacidogen solutions were 
added to muscle juice, lactic acid was formed without a corre- 
sponding amount of phosphoric acid. 

The barium hydroxide precipitate contains other organic phos- 
phorus compounds. One such can be precipitated with acetone 
from the lead acetate precipitate after removing the lead. It 
contains a pentose group, and adenine; it is without influence on 
the formation of lactic acid and phosphoric acid in muscle juice. 


R. V. S. 


Decomposition of Hexose-phosphoric Acid and Lactacidogen 
by the Expressed Juices of Some Organs. Gustav EmBpEn, 
Wa rer GriessBaca, and Fritz Laquer,(Zeitsch. physiol. Chem., 1914, 
93, 124—144. Compare preceding abstracts)—The organs used 
were the kidney, testis, and pancreas of the ox. The expressed 
juice of the kidney or of the testis produces small quantities of 
lactic acid on keeping, but little or no phosphoric acid. These 
juices produce lactic acid and phosphoric acid from hexose-phos- 
phoric acid or from lactacidogen solutions. Expressed juice from 
the pancreas acts similarly, but much more feebly. R. V. S. 


The Influence of the Mechanical Destruction of Cell 
Structure in the Different Oxidation Processes of the 
Animal Tissues. F. Bare.ut and L. Stern (Biochem. Zettsch., 1914, 
67, 443—471).—The phenylenediamine oxydone of different tissues 
remains intact after complete destruction of the cells. The succinic 
oxydone in several tissues (muscles, heart, kidneys) also remains 
intact, whereas in other tissues (liver of different animals) it under- 
goes a weakening. The stable oxydones cannot be extracted from 
the intact tissues by water, but they can be extracted after destruc- 
tion of the cells if the water is slightly alkaline. On adding acetic 
acid to the extract they are precipitated, and exert their activity 
when re-dissolved in weak alkali. In aqueous solution their 
behaviour towards various reagents is the same as when in the 
cells. They are destroyed or very much weakened when heated 
at 60°, and are rapidly destroyed by trypsin. They undergo irre- 
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versible destruction when treated with anesthetics in relatively 
weak solutions. They are, in the opinion of the authors, proteins, 
and not related to the lipoids. The citric oxydone is rapidly 
destroyed when the cells are broken up. The primary respiration 
also appears to be markedly injured by the destruction of cells, 
although the intensity does not appear to depend on the number 
of intact cells. The active substances of the accessory respiration 
and oxydases are not present in larger quantities in the extracts 
made from tissues with disintegrated cells than in those made 
from tissue with cells intact. These substances appear, therefore, 
to pass the cell membrane. B. 


Conjugated Glycuronic Acids. III. Hydrolysis of Orcinol- 
and Phloroglucinol-glycuronic Acids by Tissue Juices. 
Yosuira Sera (Zeitsch. physiol. Chem., 1914, 92, 261—275. Cowpare 
A., 1914, i, 290, 694).—F rom the results of polarimetric measure- 
ments the author concludes that orcinol- and phloroglucinol- 
glycuronic acids, and also urocholic acid, which are not resolved 
by emulsin, are hydrolysed by various extracts of animal tissues 
(liver, spleen, and kidney of ox; liver of rabbit; liver, spleen, and 
kidney of dog; and liver of hen). Since the boiled extracts are 
without action, the observed hydrolysis is probably of enzymic 
nature. Extracts of the blood of ox or dog do not possess any 
hydrolytic power over these conjugated glycuronic acids. 

H. W. B. 


Action of Tissue Extracts on Uric Acid Investigated by 
Means of Folin’s Method. Geore LanpMmann (Zettsch. physiol. Chem., 
1914, 92, 416—444).—Small quantities of uric acid have been 
added to various tissue extracts, and the amounts present after 
successive time intervals estimated by a modification of Folin’s 
method (A., 1913, ii, 162). The mixtures were kept at various 
temperatures, toluene being added to prevent putrefaction. 

Uric acid is gradually destroyed by extracts of the livers of cat, 
dog, and rabbit, the destruction being complete in from eight to 
thirty days. The disappearance is hastened by oxygenation and 
by raising the temperature to 45°. Bird’s liver does not appear to 
possess the power of decomposing uric acid; on the contrary, the 
amount of uric acid in the tissue extract tends to increase. Ex- 
tracts of ox spleen also have a distinct power of synthesising uric 
acid, especially if excess of purines (adenine, guanine, hypoxan- 
thine, xanthine) are added. Synthesis of uric acid from adenine or 
guanine by liver extracts of dog or cat could not be obtained. These 
results confirm the view that the liver and spleen, in mammals, are 
antagonistic in their action on uric acid. H. W. B. 


Compounds of the Type of Chondroitinsulphuric Acid. 
Feperico Auzona (Biochem. Zeitsch., 1914, 66. 408—416).—The 
substances were extracted from the tissues by 2% potassium hydr- 
oxide. The proteins were separated by Levene’s picric acid method, 
and the nucleins were precipitated by calcium chloride from alkaline 
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solutions. The crude products were purified by throwing the con- 
centrated syrupy aqueous solutions into glacial acetic acid. Chon- 
droitin-like substances were obtained from cartilage of the nasal 
septum of pigs, from the mucous membrane of the small intestine 
of ox, from mucous membrane of pig’s stomach, from human pros- 
tate glands, and from ox-thyroids. Although these substances were 
not, apparently, identical, they all had the general characters of 
chondroitinsulphuric acid. 8. B. 8. 


The Physical Chemistry of Intra vitam Staining. Rupo.r 
Hoser (Biochem. Zeitsch., 1914, 6'7, 420—430).—It was found, in the 
investigation with a large number of drugs, that there was no 
parallelism between the staining capacity, the toxicity, the produc- 
tion of electric discharge, and the surface tension. The toxicity 
was measured by the action on tadpoles, the discharge effect by the 
method of electrocataphoresis, and the surface tension by a Traube 
stalagmometer. For experiments on the staining capacity infusoria 
were chiefly employed. The opalines of the frog’s intestine were 
stained by all descriptions of basic and acid dyes. 8. B. 8. 


The Variation of Certain Physical Properties of Cow’s Milk 
with the Subdivision of its Disperse Phases. Grora WIEGNER 
(Kolloid. Zeitsch., 1914, 15, 105—123).—A comparison has been made 
of the physical properties of ordinary cow’s milk with those of the 
same milk, in which by hemogenisation the average diameter of 
the fat particles was reduced from about 2°9 » to about 0°27 p. This 
change in the degree of dispersity of the fat has no appreciable 
influence on the density of the milk. Measurements of the viscosity 
by means of Ostwald’s viscometer, which under certain conditions 
was found to give quite satisfactory results, show that the reduc- 
tion in the size of the fat particles is accompanied by an increase 
in the viscosity. This change in viscosity is attributed to the 
greater adsorption of casein by the fat particles in the homogenised 
milk in consequence of the much more extensive surface which the 
particles present in the more highly disperse condition. From the 
observed change in the viscosity, the author calculates that the 
thickness of the adsorption envelope surrounding the particles 
of fat is about 6—7 pp, from which it follows that about 2% of the 
casein in normal milk is adsorbed, whilst the casein adsorbed by the 
fat in homogenised milk amounts to about 25%. 

The change in the dispersity of the fat has no appreciable influ- 
ence on the electrical conductivity of the milk, nor, according to 
freezing-poiut determinations, on the osmotic pressure. It would 
therefore seem that the homogenisation produces no change in the 
distribution of the molecular disperse constituents of the milk. 

When kept at low temperature for some time, it is probable 
that a change takes place in the state of aggregation of the fat 
particles. On comparing the viscosity of samples of milk which 
were kept at 42° and 3° for some time previous to the measurements, 
it was found that the viscosity of the cooled sample at 15° was con- 
siderably greater than that of the milk stored at the higher tem- 
perature. 
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Some observations are also recorded in reference to the viscosity 
of skim milk. The small size of the casein particles precludes the 
possibility of a change in the degree of dispersity by mechanical 
means, but such change is doubtless effected by the addition of 
electrolytes. On addition of potassium hydroxide to fat-free milk, 
the viscosity increases rapidly with the concentration of the alkali. 
In similar experiments with acetic acid it was found that the 
viscosity of the fat-free milk at first diminishes, and afterwards 
increases rapidly. Reference is made to the bearing of these 
results on the practice of butter-making. H. M. D. 


Chemical Investigations on the Coagulation of Milk and 
on the Solubility of the Clot in Brine. Orta-JEensen, Betzy 
Meyer, and Anna D. Orta-JENSEN (Zeitsch. physiol. Chem., 1914, 93, 
283—306).—When the caseinogen of milk (as distinguished from 
pure solutions of dicalcium caseinogenate) is only precipitated in 
the warm by calcium chloride, this behaviour is to be ascribed to 
the quantities of citrates (and possibly of other salts) contained in 
the milk. The decomposition of protein caused by rennet does not 
increase the formaldehyde titre of the milk. At 35° acid begins to 
coagulate milk before the caseinogen has lost all its calcium. The 
so-called acid coagulation at higher temperatures is more probably 
due to calcium salts. Calcium caseinogenates and caseinates form 
clear solutions with brine, being converted into sodium caseinogen- 
ates. The soluble calcium salts present in milk prevent the solution 
of dicalcium salts, so that in this case only monocalcium caseinogen- 
ate and caseinate dissolve. R. V. 8. 


The Action of Hydrochloric Acid on the Excretion of 
Alkalis. Rizzarpo Seccut (Biochem. Zeitsch., 1914, 67, 143—152). 
—The administration of hydrochloric acid to dogs receiving a diet 
consisting chiefly of animal food leads to an increased output of 
ammonia, potassium, and sodium in the urine. In the case of the 
last two substances, the increased output is only transient, but it 
lasts for some time in the case of the ammonia. The calcium and 
magnesium excreted in the urine are not markedly influenced, but 
that in the feces is largely increased, especially the calcium. If 
sufficient calcium salts are not added to the diet, the administration 
of the acid can lead to elimination of calcium from the tissues. 
Hydrochloric acid, when given to rabbits fed on a fresh-cabbage 
diet which is rich in calcium salts, causes a marked increase in 
the calcium and magnesium output in the urine, and a smaller 
increase in the sodium and potassium; the ammonia output is 
scarcely affected. The calcium excreted in the feces is also in- 
creased, but not to so marked an extent as that in the urine. In 
the case of man, the effect of hydrochloric acid administration is 
similar to that produced in the dog. Ss. B. 8. 


Ethereal Sulphates [in Urine]. Max Ferprrer (Zeiisch. physiol. 
Chem., 1914, 92, 297—-301).—The ratio of total sulphate to ethereal 
sulphate in the urine rises from 4°5:1 to 15°2:1 when the diet 
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of rabbits is changed from carrots to cabbage. This is due to an 
increased elimination of inorganic sulphate arising from the com- 
paratively large amount of sulphur compounds in the cabbage. 
The ethereal sulphate is only slightly increased, and the nitrogen 
output is unaltered by the change of food. 

Contrary to anticipation, the simultaneous administration of 
phenol to cabbage-fed rabbits scarcely affects the amount of ethereal 
sulphate eliminated in the urine, whereas in the case of carrot-fed 
rabbits, the ethereal sulphate elimination is increased threefold. 

H. W. B. 


Do the Isomerides of the Cresols “ Urogol” or “ Urogon” 
Occur in Urine? C. Neuperc and L. Czarsxt (Biochem. Zertsch., 
1914, 67, 28—31).—Mooser (A., 1909, ii, 1040) has described a 
substance urogon from cow’s urine which is stated to be of ketonic 
character, and yields on treatment with potassium hydroxide solu- 
tion a hydrocarbon, C,,Hy, and an isomeride of cresol, C,;H,O, 
designated wrogol. The urogon was obtained by extracting a distil- 
late made slightly alkaline with potassium hydroxide with light 
petroleum. The authors now show that phenol and cresol can be 
extracted from distinctly alkaline solutions with light petroleum, 
and their experiments throw great; doubt on the existence of 
“urogon.” They believe that “ urogol” is only impure p-cresol. 


S. B. S. 


Non-existence of ‘‘Uroleucic Acid”’ Apotr Oswa.p (Zeitsch. 
physiol. Chem., 1914, 93, 307—315).—The existence of this substance, 
originally described by Kirk (A., 1888, 1121), has repeatedly been 
questioned, and the chief outstanding argument for the occurrence 
of such a substance is the work of Huppert (A., 1897, i, 576). The 
author has failed to find the substance in a case of alcaptonuria, 
and on examination of Huppert’s actual preparations finds that 
they consist of pure homogentisinic acid, as verified by combustion 


and m. p. The cause of the m. p. given by Huppert is unexplained. 
R. V. S. 


The Calcium and Magnesium Metabolism in Hyperchlor- 
hydria. Rizzarvo Seccut (Biochem. Zeitsch., 1914, 67, 153—162) 
—The calcium and magnesium metabolism was investigated in a 
certain number of normal cases, and compared with the meta- 
bolism of four patients with hyperchlorhydria. In two of the 
latter there was an increased calcium output. The clinical signi- 


ficance of the calcium metabolism in these cases is discussed. 
S. B. S. 


The Distribution and Fate of Colloidal Silver in the Mam- 
malian Body. III. J. Vorar (Biochem. Zaitsch., 1915. 68. 
477—-509).—A detailed description is given of the histological 
appearance of the organs of rabbits after injection of collargol. 
The sections were examined stained and unstained, and by both 
light and dark background illumination. For the latter, the ultra- 
microscope was employed. S. B. S. 
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Comparative Pharmacodynamical Action of Gold in the 
Colloidal State and in the Form of a Soluble Salt. H. Busquer 
(Compt. rend., 1915, 160, 404—406).—The author has compared the 
action of blue colloidal gold, prepared by chemical methods, and of 
gold chloride in solution containing the same proportion of metal 
on (1) the isolated heart of the rabbit, (2) a chloralosed dog. On 
the isolated heart of the rabbit, colloidal gold, 0°15 gram per litre 
in Ringer-Locke solution, produces a very marked cardiotonic effect, 
whilst gold chloride in the same strength solution stops the coronary 
circulation, and very materially modifies the heart’s action. In the 
case of the dog, 0°003—0°005 gram of colloidal gold per kilogram 
live weight diminished the frequency of the heart-beats, increased 
their amplitude considerably, and raised the maximum arterial 
pressure. Gold chloride, with the same dose, accelerated the heart- 
beats, diminished the amplitude, produced a fall in arterial pressure, 


and often stopped the heart’s action, causing immediate death. 
W. G. 


The Physiological Action of Scillitin and Scillidiuretin. W. 
KopaczewskI (Biochem. Zeitsch., 1914, 66, 501—508).—The pharmaco- 
logical action of two substances which have been isolated by the 
author from squills (A., 1914, i, 913) is described. Scillitin, which 
is apparently a glucoside, is toxic to rats in the dose of 1 mg. per 
kilo. of body-weight. Scillidiuretin is relatively non-toxic, and 


exerts a marked diuretic action when administered to rabbits. 
Ss. B. S. 


The Physiological Action of Certain Proteinogenic Amines. 
Fr. Van¥sek (Biochem. Zeitsch., 1914, 67, 221—231).—Histamine is 
one of the most powerful restorative substances for the intestine 
and a strong antagonist to chloroform. It readily disposes of the 
action of magnesium chloride. Calcium chloride stimulates the 
circular muscular coat of the smali intestine of a cat, but paralyses 
the longitudinal muscles. An intestine after excitation by histamine 
is stimulated by calcium, but inhibited by magnesium. Hormonal 
acts in many respects like histamine, and probably owes its action 
to this substance. Glycylhistamine has a weaker action than hist- 
amine, a fact probably due to the action of glycine as a sympathetic 
stimulus. Tyramine stimulates the small intestine of the rabbit, 
stimulates and then inhibits that of the cat, but only inhibits that 
of the dog. Skin extracts contain two substances with antagonistic 
actions. The substance which excites the intestine is readily 
isolated, and is stable when heated. Ss. B. 8. 


Behaviour of Phenylhydroxylamine and its Nitroso-deriv- 
ative in the Body. E. Sresurc (Zeitsch. physiol. Chem., 1914, 92, 
331—339).—After the administration to a dog of a gram of cup- 
ferron (ammonium salt of nitrosophenylhydroxylamine) on three 
successive days, the urine was found to contain albumin and a new 
glycuronic acid compound, C,.H,,;0,N, which crystallises from 
dilute alcohol in long needles, arranged in tufts. It has m. p. 

ce? 
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179—180° (decomp.) and aj —1°56°. The presence of glycuronic 
acid is indicated by the orcinol, phloroglucinol, and naphtharesor- 
cinol tests, and after hydrolysis, ether extracts a compound which 
8 is recognised by its m. p., 183°, violet 

salsa Rig colour with ferric chloride, positive indo- 
phenol reaction, etc., as p-aminophenol. 
H-C-OH The new compound is readily hydrolysed 


I by emulsin into its two components, de- 

O,H, stir tps noting the presence of a linking associated 

H-c7 with B-glucosides, The compound is there- 

I fore the lactam of p-aminophenolgly- 

H-C-OH curonic acid, and the annexed structure is 
NH—-—-(=0 assigned to it. 

Contrary to expectation, phenylhydr- 
oxylamine is very much more toxic for rabbits than its nitroso- 
derivative. After the continued administration of small quantities 
of the substance, however, traces of the above lactam of pamino- 
phenolglycuronic acid were detected in the urine. H. W. B. 


The Influence of the Subsidiary Alkaloids of Opium on the 
Action of Morphine. R. Meissner (Biochem. Zeitsch., 1914, 67, 
502—503. Compare A., 1913, i, 1279).—Polemical. Reply to 
Straub (A., 1914, i, 114). S. B. 8. 


The Fate of Papaverine in the Animal Organism. Kuar 
Zaun (Biochem. Zeitsch., 1915, 68, 444—476).—After subcutaneous 
administration of papaverine to rabbits, cats, and dogs, none of the 
drug is to be found either in the organs or excreta. Digestion 
experiments of the alkaloid with single organs lead to no positive 
result as to the position where it is destroyed. The oxidation and 
scission products of papaverine, such as veratric acid, and deriv- 
atives such as the sulphonate and glycuronate, could not be detected 
in the organs or excreta. The relationship between the conjugated 
and free sulphates in the urine was not altered by papaverine 
injections. The only alteration produced in the urine was the 
production of a onal amount of reducing substance after it had 
been heated with sulphuric acid. After administration per os of a 
toxic dose, considerable amounts of papaverine were found in the 
stomach and intestine. The toxic dose for rabbits is more than 
0°25 gram per kilo. of body-weight, and amounts of 0°12 gram 
are indifferent. Cats and dogs are much more sensitive, half this 
dose producing marked symptoms of intoxication; 0°12 gram is 
lethal for dogs. Papaverinesulphonic acid is practically non-toxic, 
and about 35% is excreted unchanged. The papaverine was esti- 
mated in the organs by extraction with ammoniacal alcohol, and 
weighed as free base, which was precipitated from aqueous solutions 
by ammonia. 8. B. 8. 


The Antigenic Properties of Animal Proteins. GorTrLizB 
Satus (Biochem. Zeitsch., 1914, 6'7, 357—363).—As regards antigenic 
properties, the animal proteins may be divided into the following 
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classes: I, Specific for organ and species (erythrocytes and sperma- 
tozoa). II, Specific for species only (blood serum, egg-white, and 
yolk). III, Not specific for species. This class includes (a) those 
specific for the organ (crystalline lens), (b) those with limited 
specificity for the organ (uvea), (c) those which act as antigens, 
but which are neither specific for the organs nor for species (plasma 
of the organs). IV, Substances which have no antigenic properties 
(gelatin and degraded proteins). In the present communication it 
is shown that leucocytes belong to class I, whilst lymph belongs to 
class IT. 8. B. 8. 


The Sensitising Action of the Porphyrins. Wattuer Havus- 
MANN (Biochem. Zeitsch., 1914, 67, 309—317).—It is possible to 
produce in white mice which have been sensitised by hzematopor- 
phyrin injections, a deep narcosis in a few minutes after exposure to 
intense light; the results of this “light stroke” are fatal. The effects 
of sensitisation on exposure to light are immediate without any 
incubation time. The chronic forms of sensitisation can be demon- 
strated by exposure of the animals to the rays of a quartz lamp. A 
short exposure to the quartz lamp, such as in ordinary circum- 
stances is harmless, produces in sensitised animals necrosis. Meso- 
porphyrin exerts a photodynamic action on paramecia and erythro- 
cytes. The sensitising action of hematoporphyrin, mesoporphyrin, 
and phylloporphyrin (with this substance experiments have only 
been carried out on the blood corpuscles) can be demonstrated on 
paramecia and erythrocytes. S. B. 8. 


The Non-reciprocal Character of the Antagonism between 
Anions and Cations. Jacques Logs (Biochem. Zaitsch., 1914, 66, 
277—288).—The experiments were carried out with Fundulus. It 
was found that the toxic action of certain anions, both organic 
and inorganic, could be antagonised by the bivalent cations mag- 
nesium and calcium. On the other hand, the toxic action of 
certain cations, such as magnesium, calcium, potassium, lithium, and 
ammonium, which is exerted when the concentration is sufficiently 
high, could not be antagonised (except perhaps to a very minute 
degree) by anions. The non-reciprocal antagonistic actions could 
also be demonstrated when the anions and cations were in the same 
salt. Thus calcium nitrate, bromide, etc., were less toxic than the 
corresponding salts, whilst, on the other hand, the sulphates of 
toxic cations are not more toxic than the corresponding chlorides. 


S. B. S$. 


Chemistry of Vegetable Physiology and Agriculture. 


The Enzymes of Bacillus Delbriicki. Hans Evter and Haratp 
Cramér (Biochem. Zeitsch., 1914, 67, 203—208).—B. Delbriichi 
possesses the capacity of inverting sucrose, which capacity is 
increased to more than 100% when the cells undergo a preliminary 
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treatment with nutrient solutions containing sugar. This enzyme 
formation takes place in solutions containing either lactose or 
dextrose, and quantitatively to the same extent, although in solu- 
tions containing the former sugar there is very little growth of the 
organism. 8. B. S. 


The Increase of Bacillus Delbriicki in Nutrient Media 
Containing Lactose or Dextrose. Bs. Paum (Biochem. Zeitsch., 
1914, 67, 209—220).—An account is given of the technique used 
for determining the number of bacteria formed in the solutions 
employed by Euler and Cramér in their researches on the enzymes 
of this bacterium. A modification of Koch’s plating method was 
the principal one employed. S. B. 8. 


The Action of Alcohol and Osmium on the Combining 
Groups of Bacteria. Marcarete THors: u (Biochem. Zertsch., 1914, 
66, 486—500).—-Bacteria after treatment with alcohol and osmium 
react specifically with the agglutins and the complement-binding 
anti-bodies. Whereas bacteria, after treatment with alcohol, fix the 
complement in the specific manner after they have been treated 
with the immune serum, this is not the case with bacteria which 
have been treated with osmium. The bacteria after treatment with 
either alcohol or osmium can still act as antigens. 8. B. 8. 


The Formation of Thiosulphuric and Suiphuric Acids from 
Ethereal Sulphates and Sulphonic Acids. Cari NEvuBErG aud 
Oxtea Ruin (Biochem. Zeitsch., 1914, 67, 82—89).—The following 
substances were submitted to the action of putrefying bacteria- 
the sodium salt of chondroitinsulphuric acid, taurine, and potass- 
ium ethyl sulphate. As a result, definite amounts of sulphuric 
acid as a consequence of the putrefactive process could only be 
detected in the case of the first-named substance; both taurine and 
chondroitinsulphuric acid gave rise also to thiosulphuric acid, the 
amounts formed heing estimated by Salkowski’s method. 

8. B. S. 


The Behaviour of a-Keto-acids towards Micro-organisms. I. 
Putrefactive Decomposition of Pyruvic and Oxalacetic Acids. 
Cart Nevuperc [with J, Jamakawa] (Biochem. Zeitsch., 1914, 67, 
90—101).—The sodium salts were submitted to putrefaction by 
the addition to the solution of small amounts of putrefied meat with 
the necessary nutrient salts and ammonium sulphate and potassium 
nitrate as sources of nitrogen. The chief product produced both 
from pyruvic and oxalacetic acids was acetic acid, and not acet- 
aldehyde, as is obtained from these acids by yeast. In addition, 
formic acid, the amounts of which varied considerably in different 
experiments, hydrogen and carbon dioxide were also formed. Small 


amounts of methane were detected in the gaseous products. 
8. B. $8. 


The Behaviour of a-Keto-acids towards Micro-organisms. 
II. The Putrefaction of a-Ketobutyric Acid. Cart NEuBERG 
[with J. Jamaxawa] (Biochem. Zeitsch., 1914, 67, 122—126).—Just as 
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pyruvic acid yields acetic acid as a putrefaction product, a-keto- 
butyric acid yields propionic acid. The yield is, however, relatively 
small (20% of the theoretical), and formic acid, carbon dioxide, and 
hydrogen are also products of the action. The m-phenylhydrazone 
of a-ketobutyric acid, C,)H,,0,Nz, melts at 189—190°. 8. B. 8. 


Simultaneous Changes in the Amounts of Glycogen, 
Nitrogen, and Enzyme in Living Yeast. Sixten KuLiBere 
(Zeitsch. physiol. Chem., 1914, 92, 340—359).—The author has esti- 
mated the amounts of glycogen, nitrogen, and invertase in yeast 
cells under various conditions. When grown in a nutrient medium 
containing 2% sugar, the amounts of glycogen and nitrogen in the 
yeast vary more or less inversely, but a definite relation is not 
established. On repeated transference of the yeast cells to fresh 
vutrient media, the amount of glycogen first falls and then increases 
until it reaches a maximum of about 28%, calculated on the dried 
yeast. As the glycogen falls, the nitrogen rises, and vice-versa, but 
again definite proportionality is not observed in these condi- 
tions. The amount of invertase in the yeast runs parallel to the 
nitrogen content. 

In a nitrogen-free medium, the glycogen varies as already 
described, but the nitrogen-content of the yeast steadily falls. On 
returning the yeast to the nitrogenous medium, the nitrogen- 
content of the yeast quickly returns to its former level. 

In some cases, the preliminary drop in the amount of glycogen 


does not occur. Increasing the percentage of sugar in the medium 
leads to a more rapid growth of glycogen in the yeast. H. W. B. 


Simultaneous Alteration in the Amounts of Glycogen, 
Nitrogen, and Enzymes in Yeast. FE. Satxowski (Zeitsch. 
physiol. Chem., 1914, 93, 336—338).—Polemical. A reply to an 
observation of Kullberg (preceding abstract). R. V. 8. 


The Carboxylase in the Juice of Top Yeasts. C. Nreupere and 
L. OCzapskt (Biochem. Zeitech., 1914, 67, 9—11)—It is possible to 
prepare from top yeasts a juice containing a carboxylase which 
will act both on pyruvic and oxalacetic acids. In the experiments, 
a commercial dried yeast known as “ Florylin” was employed. 


8. B. 8. 


Phytochemical Reductions. IX. The Conversion of Thio- 
sulphate into Hydrogen Sulphide and Sulphite by Yeast. 
Cart Neuserc and Ernst Weve (Biochem. Zeitsch., 1914, 67, 
111—118).--When sodium thiosulphate is added to a yeast-sugar 
fermentation mixture, it undergoes reduction, yielding hydrogen 
sulphide and sodium sulphite according to the equation: 

Na,8,0, + H, = H.8 te Na,SO,. 
Up to 15% of the amount of hydrogen sulphide required by this 
equation was obtained. Ss. B. 8. 


Phytochemical Reductions. VIII. The Conversion of 
Formaldehyde into Methyl Alcohol. Cart Nevuserc and Ernst 
Weve (Biochem. Zeitsch., 1914, 67, 104—110),—The formation of 
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methyl alcohol from formaldehyde when the latter is added to a 
fermentation mixture of sugar and yeast is confirmed. A yield of 
about 15% was obtained, the methyl alcohol being estimated in the 
mixture of methyl and ethyl alcohols by oxidation and colorimetric 
determination of the formaldehyde formed by the methods of 
Trillat and Grosse-Bohle. The reduction of the aldehyde to the 


alcohol appears to take place only in the presence of the living 
yeast. 8. B. 8. 


The Formation of Acstaldehyde in Yeast Fermentation. C. 
NevuBerG and Jon. Keres (Ber, 1914, 47, 2730—2732).—The authors 
re-affirm that acetaldehyde is never a primary product in alcoholic 
fermentation, although it may be found after such fermentation, 
in which case it may arise Be atmospheric oxidation of the 
alcohol or from autolysis of the yeast (compare Kostytschev, A., 
1912, ii, 589; 1913, i, 323; Buchner, Langheld, and Skraup, Ber., 
1914, 47, 2550; Neuberg and Kerb, A., 1914, i, 118, 1035). 

> & 


Alcoholic Fermentation. VII. Action of Yeast on Acet- 
aldehyde under Various Conditions. S. Kosryrscurv (Zeitsch. 
physiol. Chem., 1914, 92, 402—415. Compare A., 1914, i, 635).— 
The author finds that the formation of alcohol from acetaldehyde 
by yeast does not always take place in accordance with the Canniz- 
zaro reaction, because, under certain conditions, the corresponding 
amount of acetic acid is not produced. Only traces of acetic acid 
are formed when the transformation of the aldehyde into alcohol 
is effected by air-dried yeast or by hefanol. Also by the addition 
of formic acid, but not of formates, the yield of alcohol is increased, 
whilst the amount of acetic acid is diminished. The former conclu- 
sion (loc. cit.) is therefore modified by the admission that the reduc- 
tion of acetaldehyde to alcohol by yeast occurs in other ways 
besides that expressed by Cannizzaro’s reaction. H. W. B. 


Phytochemical Reductions. VII. The Enzymatic Conver- 
sion of Thioacetaldehyde into Ethyl Mercaptan. C. NeEusBere 
and F. F. Norp (Biochem. Zeitsch., 1914. 6'7, 46—50).—The authors, 
who have succeeded in carrying out this reaction in fermentation 
mixtures of sugar with living yeast, find now that the same result 
can be attained when maceration juice is employed, although the 
reaction is not so vigorous. As source of thioacetaldehyde they 
employed thialdin, which readily undergoes scission into thioacet- 
aldehyde and aldehyde-ammonia. 8. B. 8. 


The Valeraldehyde and Amyl Alcohol Fermentation of 
Methylethylpyruvic Acid. CC. Nerusere and W. H. Pererson 
(Biochem. Zeitsch., 1914, 6'7, 32—45).—Methylethylpyruvic acid is 
a probable intermediate product formed when amyl alcohol is 
produced from isoleucine in yeast fermentation. It was therefore 
of interest to investigate the action of yeast on this product. Both 
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yeast and maceration juice readily act on it, and produce, by the 
ordinary carboxylase reaction, a-methylbutaldehyde, 
CH MeEt-CHO. 
The chief reaction product, however, was the corresponding amyl 
alcohol, which was obtained in an optically active form, containing 
about 30% of the ordinary d-alcohol of fusel oil. The residual 
pyruvic acid, which was unacted on, was found to be optically 
active, and it is assumed, therefore, that one of the optically active 
pyruvic acids contained in the racemic, synthetically prepared 
product was acted on more rapidly than the other. The valeralde- 
hyde was also optically active. The first phase of the carboxylase 
action is, therefore, the production of an aldehyde, the d-form 
being produced more rapidly than the other. This then undergoes 
reduction to the corresponding d-alcohol. In addition, d-valeric 
acid, and more complex products of aldol character, were produced 
in the fermentation. Attention is called to the fact that with the 
exception of the production of an a-keto-acid, all stages in the con- 
version of isoleucine into amyl alcohol can be followed when a 
cell-free fermentative agent is employed. 
Methylethylpyruvic acid |a-Keto-B-methyivaleric acid], 
CHMeEt-CO-CO,H, 
prepared by a modification of the process of Mebus, forms a leafly, 
white mass, m. p. 30°, b. p. 70—75°/11 mm. The phenylhydrazone 
forms yellowish-white needles, m. p. 132—133°. 8. B. S. 


I. The Reduction of Cinnamaldehyde by Yeast. II. The 
Fermentation of Benzylpyruvic Acid. ExtsaBern Rona (Biochem. 
Zeitsch., 1914, 67, 137—142).—I. Cinnamaldehyde, when added to a 
yeast-sugar fermentation mixture, is reduced to the corresponding 
aleohol. The latter was found to be optically active. Probably 
y-phenylpropyl alcohol is also obtained, but it was not isolated in 
a pure condition. 

II. Benzylpyruvic acid is degraded by yeast in the same manner 
as pyruvic acid, and yields phenylpropaldehyde. 8. B. 8. 


The Reductase of Yeast. Srraius Lvov (Biochem. Zettsch., 1914, 
66, 440—466).—-The relationship between the amount of 
methylene-blue reduced, and the amount of carbon dioxide evolved 
under various conditions of fermentation, was investigated. The 
course of the reaction was ascertained by removing definite pro- 
portions of the fermentation mixture and titrating with titanium 
chloride to determine the amount of methylene-blue reduced. It 
was found that for every two molecules of phosphate added to the 
fermentation mixture, one additional molecular equivalent of 
methylene-blue was reduced. This result appears to indicate that 
the phosphate, probably in the form of an organic compound, 
plays an important part in the reduction process. It is suggested 
that the withdrawal of two atoms of hydrogen from the fermenta- 
tion mixture under the influence of the reductase converts the 
complex organic phosphorus corapeunds, to which the reduction is 
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due, into another product, which is not in the position to bring 
about reduction. According to earlier experiments by the author, 
the withdrawal of two hydrogen atoms (by methylene-blue) brings 
about the diminution in the production of two molecular equiva- 
lents of carbon dioxide and alcohol in a fermentation mixture. 
This phenomenon is somehow connected with the phosphate present 
and the equations of Harden and Young. It is not yet decided 
which organic phosphorus compound acts as the reducing agent, 
whether it is the primary compound which is formed in the fermen- 
tation mixture before the conversion of the hexose into alcohol 
and carbon dioxide, or the secondary product, the hexose phos- 
phate. The addition of sugar in the experiments with dried yeast 
causes in the first hours of fermentation a doubling of the amount 
of reduction, which was not observed when maceration juice was 
employed. The probable explanation of this fact is the presence 
of free phosphates in the maceration juice and their absence in the 
dried yeast. The experiments indicate generally the importance 
of the reductase in the fermentation process. The two factors, 
which are necessary for fermentation, and which are removed by 
dialysis or washing of the yeast, are also necessary for the reduc- 
tion process. 8. B. 8. 


Invertase. III. The Influence of Temperature on the 
Invertase Content of Yeast. J. MeiIsseNHEImER and L. Semper 
(Biochem. Zertsch., 1914, 67, 364—381).—It is shown that the 
temperature plays an important part in the enrichment of the 
invertase in yeast when the organism is allowed to grow in sugar 
solutions. After twenty-four hours in the beer mash at 25°, the 
invertase-content is increased four- to five-fold. The optimal tem- 
perature for the increase in the mash is about 30°, but in pure 
sugar solutions it is about 25°. A similar increase is not observed 
when the yeast is kept in water at 25°, nor is it observed to any 
extent when kept in sugar solutions at low temperatures. The 
increase in invertase-content is more or less independent of the 
strength of the sugar solution, and is thus independent of the 
growth of the organism. The yeast grown on levulose showed a 


larger increase in the invertase than that grown on dextrose. 
S. B. S. 


Pyruvic Acid as Activating Substance in Alcoholic Fer- 
mentation. Max Opprennetmer (Zeitsch. physiol. Chem., 1914, 93, 
235—261).—The fermentation of dextrose by yeast juice at room 
temperature or at 28° is accelerated very greatly by the addition 
of alkali pyruvate. The effect is greatest when 0°1% of pyruvate 
(calculated on the yeast juice taken) is added, and the acceleration 
may amount to several hundreds per cent. Free pyruvic acid 
retards fermentation at first, then accelerates it as much as 50%, 
the maximum effect being obtained by the addition of 1%. In 
contradiction to the observations of others, the author finds that 
free pyruvic acid is readily fermented by yeast juice; the evolution 
of carbon dioxide exceeds that obtained with equal amounts of 
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pyruvate and dextrose. This makes it improbable that free pyruvic 
acid should act unfavourably on the enzyme. 

The fermentation of dextrose is also, but to a much smaller 
degree, stimulated by acetaldehyde (optimum 0°005%.-. 

The fermentation of dihydroxyacetone is also accelerated by 
alkali pyruvate, but only to a small extent. 

An acceleration of the fermentation of glyceraldehyde by 
pyruvate was not observable with certainty. 

The fermentation of lactic acid by yeast juice (which cannot be 
detected otherwise) takes place after addition of pyruvic acid or 
its salts. R. V. S. 


The Infiuence of Certain Acids of Biological Importance 
(Pyruvic, Lactic, Malic, and Tartaric Acids) on the Fermenta- 
tion of Dextrose. C. Neusere and L. Czapsxi (Biochem. Zeitsch., 
1914, 67, 51—55).—The inhibitory action of the above acids on 
fermentation of the sugar with various races of yeast was investi- 
gated. The inhibitory action is in all cases less than that of acetic 
acid. 8. B. 8. 


The Ferments of Rum. E. Kayser (Compt. ven?., 1915, 160, 
408—411. Compare Kayser and Demolon, A., 1907, ii, 714).— 
The author has examined the action of bottom yeast and Schizo- 
saccharomyces, used in the manufacture of rum, on molasses must 
under varying conditions. These two yeasts differ considerably in 
the amounts of alcohol, volatile acids, and esters they produce, 
the differences being increased by the addition of bad wine. The 
addition of mineral or amide nitrogen increases the yield of alcohol 
and diminishes the amount of volatile acids in the case of the 
Schizosaccharomyces, the reverse being true for bottom yeast. The 
presence of a microbe found in the molasses doubles the non- 
alcohol-coefficient in the aétion of bottom yeast on the molasses 
must, producing at the same time a high volatile acidity and a 
feeble yield of aldehyde. The addition of bad wine, yeast extract, 
or leucine increases the non-alcohol-coefficient, whilst dilution of 
the must diminishes it, but these two factors are controlled most 
by the race of yeast employed. The addition of a “levure 4 voile” 
increases all the non-alcohol products, notably the esters. W. G. 


Formation of Lactic Acid in Alcoholic Fermentation. II. 
Max OppENHEIMER (Zeitsch. physiol. Chem., 1914, 93, 262—269).— 
Polemical. A reply to Neuberg and Kerb (A., 1914, i, 785). 

R. V. 8. 


The Differences in the Behaviour of Carboxylase and 
Zymase toward Antiseptics. C. Neupere and N. Ivanov 
(Biochem. Zeitsch , 1914, 6'7, 1—8).— Whereas the fermentative power 
of maceration juice as regards sucrose or dextrose is very readily 
destroyed by the presence of antiseptics, this is not the case as 
regards pyruvic acid. This statement was confirmed by the investi- 
gation of the fermentative power in the presence of the following 
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antiseptics: sodium fluoride, mercuric chloride, formaldehyde, 
phenol, and thymol. The carboxylase action of a juice can, by the 
addition of antiseptics, be demonstrated in the presence of sugars. 


B. 8. 


The Fermentative Action of Fresh Yeasts in the Presence 
of Antiseptics. C. Neupere and F. F. Norn (Biochem. Zeitech,, 
1914, 67, 12—17).—In the case of active yeasts, the addition of 
toluene does not destroy the fermentative power of sugars. This 
is much more readily accomplished by chloroform, which acts as a 
powerful inhibitor of the fermentation of sugar. S. B. S$. 


Chemical Means of Separating Life and Fermenting Power. 
Tu. Boxorny (Bied. Zentr., 1915, 44, 137—138; from Alligem. 
Brauer- u. Hopfenzeit., 1913, 53).—Indications were obtained that the 
zymase of yeast cells is more resistant to poisons than the plasma. 

In 0°1—0°5% sulphuric acid yeast cells are killed, but not the 
zymase. Similar results were obtained with 1% iron sulphate. 
Potassium chlorate (2—5%) inhibits growth, but not fermentation. 
Separation of life and fermenting power was also obtained with 
ammonium fluoride (1—0°1%), potassium and ammonium oxalates 


(1—0°1%), and formaldehyde (0°1%). N. H. J. M. 


The Behaviour of Yeasts and Moulds towards Nitrates. I. 
ALEXANDER Kossowicz (Biochem. Zeitsch., 1914, 67, 400—419).— 
Various moulds and yeasts were grown on different culture media 
containing nitrate as a source of nitrogen. After varying intervals 
the culture media were tested for the presence of nitrites and 
ammonia. The results, which do not admit of any summarisation, 


are tabulated. S. B. S. 


The Assimilation of Carbon and Nitrogen by Moulds. 
ALEXANDER Kossowicz (Biochem. Zeitsch., 1914, 67, 391—399).— 
Ten different moulds were employed, and were grown on nutrient 
media containing the necessary salts. When carbamide was used 
as a source of carbon, development did not take place; on the 
other hand, when employed as a source of nitrogen in a medium 
containing sucrose or mannitol as a source of carbon, development 
took place. Uric acid and hippuric acid would serve as sources 
both of nitrogen and carbon. So also could glycine and guanine. 
Guanidine, on the other hand, could serve only as a source of 
nitrogen. Potassium thiocyanate could serve as a source of nitro- 
gen only, but no very vigorous development took place. Nitrites, 
nitrates, and calcium nitride could act as sources of nitrogen. 


8. B. S. 


Action of Moulds on the Amount of Alkaloid in Opium. 
Oscar von Friepricus (Zeitsch. physiol. Chem., 1914, 93, 276—282). 
—Penicillium viridicatum and Citromyces glaber do not attack the 
opium alkaloids. Aspergillus niger attacks narcotine and codeine, 
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but not morphine, whilst A. Ostianus (found on Levant opium) 
appears to destroy this alkaloid also, but very slightly. R. V. S. 


Constituents and [Physiological] Actions of Lupin Seeds. 
Gustav Muenkx (Landw. Versuchs.-Stat., 1914, 85, 393—416).—In 
addition to other enzymes previously known, lupin seeds contain 
an enzyme which produces lactic acid from starch and from several 
sugars. Blue lupin seeds also contain a non-poisonous, agglutinising 
enzyme, which when heated at 70—75° rapidly becomes inactive, 
and can, in this manner, readily be distinguished from ricine. 


N. H. J. M. 


The Alcoholic Fermentation of the Higher Plants. A. R. 
Minenkov (Biochem. Zeitsch., 1914, 66, 467—485).—The method is 
described by means of which the carbon dioxide and alcohol pro- 
duced by sterilised seeds of Vicia faba can be estimated. The seeds 
were immersed in water through which air was bubbled, and were 
kept under aseptic conditions in an apparatus which is described 
and figured. It was ascertained that an alcoholic fermentation 
of higher plants takes place in the presence of oxygen, which is 
intimately connected with their vital activity and growth. The 
factors which diminish growth increase the alcohol production in 
the presence of air. These factors are too high or too low tem- 
peratures, and osmotic pressures produced by the solution in the 
water surrounding the seeds of both organic and inorganic sub- 
stances. Absence of oxygen, which diminishes growth, tends to 
increase the production of alcohol. In inhibition of development of 
the seeds, the oxidative processes are diminished; such a diminu- 
tion occurs long befcre the death of the seeds. 8. B. S$. 


Action of Calcium and Magnesium in the Nutrition of Plants. 
E. Hasetuorr (Bied. Zentr., 1914, 43, 619—620 ; from Landw. Jahrb., 
1913, 45, 609).—The results of pot and field experiments with 
various plants and with different soils, extending over three years, 
failed to show any favourable action due to any definite relation 
of calcium and magnesium applied as carbonate. N. H. J. M. 


Action of Chloroform on Chlorophyll Assimilation. K. von 
K6résy (Zeitsch. physiol. Chem., 1914, 93, 145—153).—The experi- 
ments were carried out with a shoot of Hlodea canadensis immersed 
in a solution of carbon dioxide, the assimilation being followed by 
counting the number of bubbles rising in a given time. Chloro- 
form solutions show a narcotic effect at concentrations between 
0°004 and 0°009 gram molecules of chlorophyll per litre. 

R. V. 8. 


Hydrolysis of Organic Esters of Phosphoric Acid. Hans 
Ever and Betu Evier (Zeitsch. physiol. Chem., 1914, 92, 292—296). 
—Extracts of the green leaves of the maple tree and also of ger- 
minating barley grains effect the hydrolysis of the sodium salt of 
hexosephosphoric acid, and therefore contain phosphatase. The 
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amount of phosphatase in barley increases as the germination 
proceeds, reaching a maximum on the fourth day. H. W. B. 


Organic Acids from the Sap of the Sugar Maple. Epmunnp 
O. von Lippmann (Ber., 1914, 47, 3094—3095 ; 1915, 48, 288).— 
I. The calcareous product which forms on the walls of the evapor- 
ating pans in the manufacture of maple sugar (so-called “ sugar 
sand”’) was found to contain d-tartaric, l-malic, and tricarballylic 
acids. 

II. The presence of malic acid in the “sugar sand” of maple 
sap had already been noticed by Hill (1888) and Warren _ 
1911, ii, 821). J. C. 


Microchemistry of Hydroxymethylanthraquinone. An 
Enzyme which Decomposes Anthraglucoside in Rhubarb. 
R. Wasicky (Ber. deut. botan. Ges. 1915, 33, 37—45).—Rhubarb 
plants contain at least two enzymes, an oxydase and an enzyme 
which decomposes anthraglucoside. 

Crystals of hydroxymethylanthraquinone were found in one root, 
out of several, of Rumex hymenosepalus; the root was injured by 
parasites, which possibly caused the decomposition of the anthra- 
glucoside. In damaged rhubarb rhizomes crystals were found after 
they had been placed for three to four hours in dilute glycerol; in 
some undamaged samples, crystals were formed in two days; the 
amount of crystals produced was, however, much less in the 


undamaged samples than in those which were injured by moulds or 
insects. N. H. J. M. 


Organic Phosphoric Acid of Wheat. G. Crarxe (T., 1915, 
107, 360)—A mixture of complex calcium and magnesium salts 
of the type C,,.H,.0O,,Ca;Mg has been obtained from wheat by 
extraction with dilute hydrochloric acid. It is similar to the 
phytin obtained from mustard (T., 1914, 105, 535), and is decom- 
posed by sulphuric acid into inositol and phosphoric acid. The 
free inositol phosphoric acid obtained from the calcium magnesium 


salt gave a strychnine salt crystallising in slender needles, m. p. 
218—219°. G. F. M. 


Transformations of Starch in Potatoes During Drying. 
Aurpa Hurzinea and H. J. F. pe Vrizs (Chem. Weekblad, 1915, 12, 
268—272).—A repetition of the experiments of Waterman (Chem. 
Weekblad, 1914, 11, 322) on the effect of drying potatoes at about 
40°, has not confirmed his statement that large quantities of 
sucroses are produced in the process. A large number of samples 


were examined, and only traces of sucrose were detected. 
A. J. W. 


Plant Ferments. II. The Amylase of Potatoes. G. Dosy 
(Biochem. Zeitsch., 1914, 67, 166—181).—Amylase is always present 
in the juice of the resting tuber, but the amount is less than that 
of cereal seeds. The optimal temperature of its action is 40°, 
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which is less than many other plant amylases. Sodium fluoride is 
a good activator. Sodium chloride and mono- and di-potassium 
phosphates exert an inhibitory action. Potassium nitrate is with- 
out action. Hydrogen and hydroxyl ions in small concentrations 
activate, but in large concentrations inhibit the ferment action. 
The boiled potatoe juice has also an activating property. Juice 
which has been filtered through porcelain loses its acitivity. The 
activity is inhibited by sugars in the following (increasing) order: 
mannose, galactose and sucrose, arabinose, levulose and lactose, 
dextrose and maltose. The scission products of the ferment possess, 
therefore, the greatest power of inhibiting its activity. The inhibi- 


tory action of sugars is discussed by the author in some detail. 
8. B. 8. 


Present Position of Soil Chemistry with Special Reference 
to the Organic Compounds. S. L. Jopip1 (Landw. Versuchs -Stat., 
1914, 85, 359—391).—A summary of the results of recent investi- 
gations, in the United States, of the various organic compounds in 
soils. N. H. J. M. 


Characterisation of Soils According to the Molecular Com- 
position of the Silicates Decomposed by Hydrochloric Acid. 
R. Gans (Bied. Zentr., 1914, 43,512—514; from IJnt. Mitt. Bodenk., 
1913, 8, 527).—The zeolitic silicates in soils, which have been pro- 
tected from weathering by the presence of carbonates of the alka- 
line earths, have the characteristic composition of aluminium 
silicates. When they have been acted on by carbon dioxide they 
contain less base in relation to alumina; and, when weathered 
under alkaline conditions, less than 3 mols. SiO, to 1 mol. Al,QOs. 

Neutral, aikaline, or acid soils are best characterised by the 
relation of base to silica and alumina in the extract obtained with 
strong boiling hydrochloric acid; the percentage amounts of bases 
extracted cannot be employed as criteria. 

It is desirable to estimate the silica by the hydrochloric acid 
method, and to extend the mol. calculation of the results to the 
bases not combined with other acids (phosphoric and sulphuric 
acids, ete.), as in this manner the degree of weathering is shown 
more sharply than by the silica and alumina alone. The chemical 
composition of the weathered silicates has, moreover, great influence 
on the solubility of phosphoric acid and bases, and influences the 
hygroscopicity, which should also be estimated. 

The mol. calculation is also of considerable value when for the 
complex, resulting from weathering, a physical rather than chemi- 
cal union is assumed; it is immaterial, for instance, whether an 
acid reaction is explained by acid aluminate-silicates or by absorp- 
tive unsaturated gels of silica and alumina. N. H. J. 


Mobilisation of the Phosphoric Acid of Soils under the 
Influence of Bacteria. S. A. Severtn (Bied. Zentr., 1914, 43, 
671—672 ; from Ber. bakt.-agron Stat. Moscow, 1913, No. 20).—The 
results of experiments with Bacillus radicicola and B. pyocyaneus 
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showed that with these organisms the oxidation process is similar 
to that induced by the complex bacterial flora of soil extracts, 
except as regards the amount of carbon dioxide, which is much less 
than with the mixed soil bacteria. Oxidation was less with B. pyo- 
cyaneus than with B. radicicola. 

The amount of carbon dioxide produced shows no relation to the 
production of soluble phosphoric acid ; and of two organisms which 
produce about the same amounts of carbon dioxide, the one may 
increase, whilst the other diminishes, the amount of soluble phos- 
phorus. 

The conclusion is drawn that the final result as regards the 
production of soluble phosphorus in soils does not only depend on 
the bacterial action on phosphates and the solution of phosphates 
by carbon dioxide, but also on a series of biochemical phenomena 


closely connected with the physiological properties of the bacteria. 
N. H. J. M. 


Vegetation Experiments and Soil Analysis. O. LemmMermann 
(Landw. Versuchs-Stat., 1914, 85, 147—154).—Two different soils 
yielded, in three weeks, carbon dioxide corresponding with 13% and 
3°5% respectively of the carbon. When the soils were mixed with 
sand so that both mixtures contained the same amount of organic 
matter, the amounts of carbon dioxide produced were 19% and 
15%. The different rates of decomposition depended, therefore, 
on the character of the soils rather than the nature of the organic 
matter. 

As regards the extraction of soils, for estimating solubilities, the 
best method seems to be continuous percolation of the solvent. 
This should be possible even with heavy soils, if these are mixed 
with sand. N. H. J. M. 


Action of Hydroxyl Ions on Clays and Clayey Soils. P. 
Rontanp (Landw. Versuchs-Stat., 1914, 85, 105—108).—A reply to 
Maschhaupt (A., 1914, i, 470). A correlation exists between the 
concentration of the OH’ ions and the constitution of the clay. 
Some “fatty” clays scarcely react at all with the hydroxyl ions, 
whilst others react with very low concentrations. N.H. J. M. 


The Colloid Properties of Terra rossa. Paut RoHLanp 
(Kolloid. Zeitsch., 1914, 15, 96—98).—The mechanical, physical, and 
chemical properties of this red clay are supposed to be due to the 
presence of colloid substances and of silicates which form colloids in 
contact with water. H. M. D. 


Organic Chemistry. 


Catalytic Hydrogenation of Liquids Under the Influence 
of the Common Metals at Moderate Temperatures and 
Pressure. ANDkE Brocuet and Maurice Baver (Bull. Soc. chim., 
1915, [iv], 17, 50—55).—The authors have applied the method of 
hydrogenation by means of reduced nickel, already described (A., 1914, 
i, 645), to the hydrogenation of a number of compounds having an 
ethenoid linking, namely, At-octene, cinnamic acid and its derivatives, 


piperonylacrylic acid, anethole, eugenol, safrole, and isoeugenol. 
W.G. 


Catalytic Hydrogenation of Liquids Under the Influence 
of the Common Metals at Moderate Temperatures and 
Pressure. ANpRE Brocuet and AnpRE Caparet (Bull. Soc. chim., 
1915, [iv], 17, 55—59).—An extension of the work mentioned in the 
preceding abstract, the hydrogenations being carried out at ordinary 
pressure. 


Optical Activity of Petroleum. I. K. Traupensere (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1043—1048).—The question of the 
dependence of the optical activity of petroleum on the presence of 
decomposition products of cholesterol is discussed (compare Marcusson, 
A., 1907, i, 466 ; 1908, ii, 394). 

The author’s experiments show that the dry distillation of cholesterol 
yields a brown oil and a viscous, fluorescent oil, both containing 
constituents capable of giving formolites with sulphuric acid and 
formaldehyde. The ready solubility of these formolites in sulphuric 
acid, their combination with bromine and their rapid absorption of 
oxygen indicate their unsaturated character. The results obtained, as 
well as those of Marcusson, indicate, however, the invalidity of 
Marcusson’s conclusion that the predominant cause of the optical 
activity of petroleum lies in the presence of the immediate decomposi- 
tion products of cholesterol (compare Steinkopf and Winternitz, A., 
1914, i, 645). The bearing of these results on the origin of petroleum 
is considered. T. H. P. 


Action of Magnesium on Tribromoisopentane ([y8-Tri- 
bromo-y-methylbutane]: Synthesis of an Open-chain Hydro- 
carbon, ©,,H,,. Vu. Krestinsxt (J. Russ. Phys. Chem. Soc., 1914, 
46, 900—9v8. Compare Krestinski and Krivorotko, A., 1913, i, 
1145).—The author has investigated the action in ethereal solution of 
magnesium on the mixture of Byé-tribromo-y-methylbutane with a small 
proportion of afy-tribromo-y-methylbutane obtained by the action of 
bromine on dimethylethylearbinol in presence of iron wire on a water- 
bath (compare Ipatiev and Sviredski, A., 1902, i, 132). The products 
consist of : (1) y¢-Dimethyl-A*s-octadiene, 

CHMe:CMe-CH,°CH,:CMe:CHMe, 
VOL. CVIIL. 1. dd 
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b. p. 153—155°, D? 0°7767, n? 1°44453, which yields carbon dioxide 
and succinic and acetic acids on oxidation by means of permanganate, 
and forms liquid yé-dibromo-yé-dimethyloctane, 
CMeEtBr-CH,*CH,-CMeEtBr, 

when treated with hydrogen bromide at — 20°; (2) a small proportion 
of By-dimethyl-A%s-octadiene, CMe,:CH-CH,°CH,°CH:CMe,, b. * p. 
161—163°, Di’ 0°7849, n? 1:44814, which yields succinic and acetic 
acids on oxidation. 

These results, together with those previously obtained by the author 
and Krivorotko (loc. cit.) with tribromoisobutane, show that the action 
of magnesium on 1:2:3-tribromo-derivatives of saturated hydro- 
carbons constitutes a general method for obtaining diethylenie hydro- 
carbons of definite structures, and that the coupling of the hydrocarbon 
residues takes place between the carbon atoms to which the primary 
bromine atoms are attached. x. Es, PB. 


Preparation of Hydroxyisopropyl Derivatives of Hydro- 
carbons and Their Derivatives. FAarBenraprikEeN vorm. F. Bayer 
& Co. (D.R.-P. 280026 ; from J. Soc. Chem. Jnd., 1915, 34, 378).— 
Acetone-sodium is obtained as a very reactive, crystalline substance, 
readily soluble in ether or light petroleum, by the action of sodium 
amide on acetone, in the presence of ether, at low temperatures. It 
replaces one or more atoms of hydrogen, in hydrocarbons or their 


derivatives, for the group -CMe,-OH. The products are obtained 
as sodium compounds which can be decomposed by acids, J.C. W. 


Preparation of Homologues of Tetramethylene Glycol 
[n-Butane-ad-diol]. Vir. Lonernov (J. Ruse. Phys. Chem. Soc., 1914, 
46, 1084—1096).—From the results obtained by Bouveault and Blanc 
(A., 1905, i, 13) and by Zelinski and Ujedinov (A., 1913, i, 466), it 
would seem that the loss of a carbethoxyl group on reduction by means 
of sodium and alcohol is a phenomenon occurring widely with deriv- 
atives of ethyl malonate. The author has utilised it for obtaining 
homologues of a}-dihydroxy-n-butane from esters of tricarboxylic acids 
of the type CO,Et-CR(CO,Et)-CH,-CO,Et. The corresponding glycols 
are obtained in this way more economically and in greater yield than 
by reduction of dibasic acids, there being no possibility of the occurrence 
of condensation. 

The interaction of ethyl sodiomalonate and ethyl chloroacetate 
yields: (1) ethyl ethane aaf-tricarboxylate, CO,Et-CH,*CH(CO,Et),, 
which is a viscous oil, b. p. 146—148°/11 mm., D? 1:0931, and 
(2) ethyl propane-aB By-tetracarboxylate, 

CO, Et-CH,*C(CO,Et),-CH,*CO,Et, 
which is a transparent, viscous oil, b. p. 187—189°/11 mm. 

B-Ethylbutane-ad-diol, OH*CH,*CHEt-CH,°CH,-OH, obtained by 
reducing ethyl ethane-aaB-tricarboxylate by means of alcohol and 
excess of sodium at 130—140°, is a colourless, odourless, viscous liquid, 
b. p. 129—131°/10 mm., D? 0°9825, n™ 1°4540. 

B-Propylbutane-a8-diol, OH-CH,-CHPi«CH,CH,-OH, obtained in 
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an analogous manner, is a colourless, odourless, viscous liquid, b. p. 
138—140°/10 mm., D? 0°9625, n” 14540. Neither this nor the 
preceding compound solidifies at — 20°. 

In the homologous series, butane-aéd-diol, B-methylbutane-aéd-diol, 
B-ethylbutane-ad-diol, and 8-propylbutane-ad-diol, the specific gravity 
decreases continuously as the molecular weight increases. 

ai-Dibromo-8-propylbutane, CH,BreCHPr°CH,°CH,Br, prepared by 
the action of hydrobromic acid on the corresponding diol in a 
sealed tube, is a liquid, b. p. 103°/9 mm., Df 1°5269, n” 15018, but 
was not obtained quite pure. It is accompanied by the corresponding 
OH GPs which is a colourl 
CH,-CH, , s a colourless, 
highly volatile liquid, with a pleasant, ethereal odour, b. p. 144°/ 
750 mm., D? 0°8618, n™ 1°4243; it does not react with bromine, and 
decolorises permanganate very slowly. 

a CH,°CHPr ‘ — 
3-Propylpyrrolidine, NHC cs H.’ obtained as principal product 
when a3-dibromo-f-propylbutane is heated in a sealed tube with methyl- 
alcoholic ammonia at 150°, is a colourless, mobile liquid, b. p. 158—160°/ 
746 mm., Di 0°8450, x” 1:4469, with an intense odour recalling that 
of piperidine; it fumes in the air, absorbing moisture and carbon 
dioxide, and yields an oily hydrochloride. 

When heated with the potassium derivative of phthalimide (2 mols.), 
aé-dibromo-8-propylbutane (1 mol.) yields ad-diphthalimino-B-propyl- 
butane, C,H,O,N*-CH,*CHPr*CH,°CH,°C,H,O.N, m. p. 99—-100°, and 
this, when heated in a sealed tube with fuming hydrochloric acid 
at 180°, is converted into ad-diamino-B -propylbutane (B-propylputrescine) 
hydrochloride, NH,*CH,*CHPr-CH,°CH,°NH,, HCI, which forms small, 
hygroscopic crystals, m. p. 247—248°. T. HP. 


oxide, 3-propyltetrahydrofuran, O< 


Preparation of Di-secondary Glycols. FARBENFABRIKEN VORM. 
F, Bayer & Co. (D.R.-P. 277392 ; from J. Soc. Chem. Ind., 1915, 34, 
303).—These compounds are obtained by the reduction of saturated 
aliphatic aldehydes in acid media at metallic cathodes. J. C.W. 


Action of Concentrated Sulphuric Acid on Acetylene 
Derivatives. J. S. Zatxinp (J. Russ. Phys. Chem. Soc., 1914, 46, 
897—900).—-The author has investigated the colour reactions given 
with concentrated sulphuric acid by acetylenic and saturated y-glycols 
(compare Dupont, A., 1914, i, 530) and by certain related compounds, 
a crystal of the compound or its solution in a few drops of acetone or 
chloroform being added to 5—6 c.c. of the acid. 

Acetylenic y-glycols give an intense coloration which, with tetra- 
methyl-, tetra-ethyl- and s-dimethyldiethyl-butinenediol, is yellowish- 
red, and with tetraphenylbutinenediol, green changing to yellow. 
Diphenylbutinenediol in acetone gives a yellowish-red coloration, and 
s-diphenyldimethylbutinenediol in chloroform a greenish-violet colour, 
and in acetone, a red colour with a slight green fluorescence. The 
corresponding ethylenic glycols, especially those of the aliphatic series, 
yield considerably less intense colours. Thus, tetra-methyl- and 
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tetra-ethyl-butenedio] give comparatively pale yellow colorations, and 
the same is the case with the oxide obtained from dimethyldiethy]- 
butenediol ; of slightly greater intensity is the colour obtained with 
diphenylbutenediol. Lemon-yellow colorations are given by saturated 
y-glycols, by the oxide formed from dimethyldiethylbutanediol, and by 
the acetyl derivative of diphenylbutanediol. 

5-Phenyl-8-methyl-Ay-butinen-8-ol (compare Iocitsch, A., 1914, i, 
401) gives a yellowish-brown coloration, not less intense than that 
obtained with acetylenic y-glycols; the corresponding saturated 
hydrogenated alcohol, 5-pheny!-8-methylbutan-f-ol, yields only a feeble, 
lemon-yellow colour. ae-Diphenyl-y-methyl-A-pentadi-inen-y-ol (com- 
pare locitsch, loc. cit.) dissolves in concentrated sulphuric acid to a 
violet solution ; with its solution in an oxygen-free solvent the colour 
obtained is reddish-violet, and when an oxygenated solvent is used, 
the acid liquid is yellowish-brown in transmitted light and shows 
bright blue fluorescence in reflected light. The tetrahydrogenated 
derivative of this alcohol gives no coloration with sulphuric acid. In 
dilute acetone or chloroform solution, phenylacetylene yields no 
coloration. 

These colour reactions, which are given only with concentrated 
sulphuric acid and are regarded as examples of halochromy, appear to 
be more characteristic of certain compounds with triple linkings than 
of hydroxy-derivatives, a. a &. 


Preparation of Glycerol Halogenhydrins and Esters of 
Polyhydroxyaliphatic Acids. A. Grin (D.R.-P. 277901; from 
J. Soc. Chem. Ind., 1915, 34, 303).—An addition to D.R.-P. 272337 
(A., 1914, i, 1048), Thereaction between the triglycerides of hydroxy- 
aliphatic acids and halogen hydracids may be effected under 
atmospheric pressure. J. C. W. 


Preparation of Ethers. Cnrem. WerKE vorm. H. Byx (D.R.-P. 
278777; from J. Soc. Chem. Ind., 1915, 34, 303).—Vaporised 
alcohols, or ethylene hydrocarbons mixed with water and (or) alcohol, 
are passed over heated alum, which works as a catalyst at a lower 
temperature than alumina. Ethyl alcohol or ethylene yields a mixture 
of ether (25-50%) and alcohol. J.C. W. 


Action of Carbon Dioxide on Etherates of Magnesium 
Alkyl Haloids. A. E. Tscuirscnipasin (J. Russ. Phys. Chem. Soc., 
1914, 46, 800—802).—The observations made by the author and 
Elgazin (A., 1914, i, 276, 1065) on the replacement of alkyloxyl groups 
by the radicles of organo-magnesium compounds afford a very simple 
explanation of the results obtained by Stadnikov and Kuzmina-Aron in 
their study of the action of carbon dioxide on etherates of magnesium 
alkyl haloids (A., 1912, i, 971). This action comprises the following 
series of changes: (1) When a magnesium alkyl haloid is heated with 
a benzhydry] ether, the alkyloxyl group of the latter is replaced by the 
alkyl radicle of the organo-magnesium compound, CHPh,*O-C,H,+ 
MgPrI = CHPrPh, + MgI-O-C,H,. (2) The last compound, like other 
alkyloxides, then reacts with carbon dioxide, giving MgI-O-CO-0-C,H,, 


ORGANIC CHEMISTRY. i. 369 


and (3) this is decomposed by mineral acids, yielding butyl! alcohol and 
carbon dioxide, 2MgI-O-CO-O0-C,H, + 2HCl= Mgl, + MgCl, + 2CO, + 
2C,H,°OH. 

As regards the evidence yielded by Stadnikov’s results in support of 
Grignard’s formule, the author points out that these results do not refute 
Tschelincev’s observations relating to the different products obtained 
on decomposing with water the two etherates formed (1) from 
magnesium amy] iodide and ethyl ether, and (2) from magnesium ethyl 
iodide and ethyl amyl ether, (“Individual Organo-magnesium 
Compounds,” Moscow, 1908, 126). If no supplementary hypothesis 
concerning differences in the valencies of the quadrivalent oxygen is 
introduced, Grignard’s formula would indicate that both of these 
reactions should yield one and the same compound, C,H,,-OEt,*MglI, 
so that the products of decomposition by water should be identical. 

z. B. P. 


Etherates of Aluminium Iodide. N. Domanicnr (J. Russ, 
Phys. Chem. Soc., 1914, 46, 1078—1082).—In order to obtain the 
etherate of aluminium iodide in a pure stite, the absence of moisture 
is essential. The author employs a bent tube consisting of two limbs 
connected by a ground joint and fitted with a cock to admit of 
evacuation. One limb contains freshly distilled aluminium iodide and 
the other, thoroughly dried, cooled ethyl ether, which is gradually 
introduced into the first limb. The ethyl etherate, All,,Et,0, forms 
colourless or yellow, unstable crystals, mw. p. about 49°, and is 
decomposed by water with vigorous effervescence. If an ethereal 
solution of the complex is left in an imperfectly closed vessel or if 
iodine is gradually added to the aluminium shavings beneath the 
solution, the etherate undergoes transformation into the more stable 
compound, Al(OH),,AlI,,Et,0, which remains unchanged under ether, 
dissolves in carbon disulphide with separation of aluminium hydroxide, 
and is decomposed slowly by water ; in the air it deliquesces, and, 
when heated, it decomposes without melting. The formation of this 
compound would be expected on the assumption that the etherate has 
the doubled molecular weight in solution, as is the case with aluminium 
iodide (compare Kohler, A., 1901, ii, 21; Beckmann, A., 1909, ii, 642) : 
Et,0,AlI,,AlT,,Et,0 + 3H,0 = Al(OH),,All,.Et,0 + Et,0+3HI. An 
analogous compound has been obtained from magnesium iodide ethyl 
etherate (compare Blaise, A., 1905, i, 111), but is less stable than the 
latter ; also Holroyd (P., 1904, 20, 38) prepared the compound, 

4Et,0,MgBr,,MgBr-OH. 
Aluminium bromide etherates, on the other hand, do not appear to 
yield etherates of the bromo-hydroxide. Other ethers, such as isoamyl 
ether, form etherates of aluminium iodo-hydroxide, but only with 
— probably owing to the less pronounced hygroscopicity of the 
ethers, 

With organic compounds of almost all classes, aluminium iodide 
forms complexes, which are mostly highly unstable and separate as 
red, yellow or brown precipitates when ethereal solutions of their 
components are mixed. 
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The structure of the etherates is best expressed according to Werner’s 
co-ordinated formule. 2 3.2, 


Oxidation of Ether. R. M. {suam and C. E. Vain (J. Amer. 
Chem. Soc., 1915, 3'7, 902—906).—As comparatively little attention 
has been hitherto devoted to the oxidation of ether, a series of experi- 
ments has been carried out on the behaviour of ether vapour when 
heated with air or oxygen. The results show that acetaldehyde and 
acetic acid are produced, and that the oxidation begins at about 110° 
and proceeds rapidly at 160°. 

When chromic acid is added to ether, a violent reaction takes place 
with evolution of acetaldehyde vapour and the separation of green 
chromic oxide. If the chromic acid is introduced into ether previously 
cooled to — 10°, a yellow solution is first produced, but oxidation begins 
almost immediately with the same results as those obtained at the 
ordinary temperature. E. G. 


New Method of Preparation of Dibromomethyl Ether, 
(CH,Br),0, and Dibromo- and Di-iodo-methane. V. E. Tiscnr- 
SCHENKO and I, L, Rascevitscn-Zupkoyski (J. Russ. Phys. Chem. Soc., 
1914, 46, 705—708).—The preparation of dibromomethyl ether in 
quantity by the passage of hydrogen bromide through dry trioxy- 
methylene occupies a considerable time (compare ibid., 1887, 19, 472). 
The pure ether may be obtained in 60% yield by adding red phos- 
phorus, trioxymethylene and bromine gradually, with agitation and 
cooling, to water, the trioxymethylene being taken in somewhat less 
than the theoretical quantity : 

2P + 10Br+3H,0 + 10CH,0O = 2H,PO, + 5(CH,Br),0. 

Dibromomethane may be prepared in highly pure condition and in 
about 609% yield by the action of aluminium bromide on dibromomethy| 
ether, the mixture being heated gradually to 175—180° Di-iodo- 
methane may be obtained similarly by heating aluminium iodide and 
di-iodomethy] ether, (CH,1),O0, together gradually to 120°. 

2. = &. 


Oxonium Compounds of Sulphuric Acid with Ethers. 
V. V. Tscnetincey and N. A. Kozuiov (J. Russ. Phys. Chem. Soc., 
1914, 46, 708—725).—The investigations of Archibald and McIntosh 
(T., 1904, 85, 919), Hantzsch (A., 1908, ii, 14), Oddo and Scandola 
(A., 1910, ii, 1035), and Pound (T., 1911, 99, 698) show that 
sulphuric acid and ethers form compounds, to which, from their 
analogy to the substituted ammonium sulphates, the authors attribute 
the structures of oxonium derivatives, OH-S(:O0),-O-OHR, and 
S(:0),(°O-OHR,).. 

The authors’ experiments have been made with ethyl and iso- 
amyl ethers. Mixtures in the proportions H,SO,+R,0 and 
H,SO, + 2R,0 remain unchanged in composition for one to two months. 
Thermochemical measurements show that the interaction of sulphuric 
acid with ethers proceeds moderately rapidly, is accompanied by 
perfectly definite and comparatively large thermal effects, and 
comes to a sbarp end after the introduction of each of the two 
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molecules of the ether. The amounts of heat generated in Cal. per 
gram-mol, are: H,SO,+Et,O, 683; H,SO,+O(C,H,,)., 6°15; 
H,SO,,Et,0 + Et,0, 1:74; H,SO,,0(C,H,,),+0O(C,H,,)., 1°15. These 
values are analogous to the following: H,SO,+H,O, 6°38; 
H,SO,,H,0+H,0, 3°04; MgPrI+Et,O, 6°63. The calorimetric 
measurements show, further, that no compound of sulphuric acid with 
ether is formed containing more than 2 mols. of ether per mol. of the 
acid. 

When an aliphatic ether is gradually mixed with sulphuric acid at 
20°, neither component undergoes scission and no formation of esters 
takes place. On the other hand, aromatic ethers and acetals yield, 
under similar conditions, sulphonic derivatives and esters of sulphuric 
acid respectively. Cryoscopic measurements in acetic acid show that 
the compounds of ethers with sulphuric acid either undergo complete 
decomposition into their components, or are converted into the 
corresponding compounds of sulphuric and acetic acids, H,SO,,C,H,O, 
and H,SO,,2C,H,0,. Cryoscopic measurements in phosphoryl chloride 
show, however, that ethers and sulphuric acid undoubtedly form 
compounds, At low temperatures these compounds crystallise, the 
melting points being: H,SO,,Et,0, —66 to - 64°; H,SO,,0(C,H,,)., 
-67 to — 68°; H,SO,,2Et,0, —88°; H,SO,,20(C,H,,),, — 74°. 

= & F. 


A Method of Diagnosis of the Monoglycerophosphoric 
Esters, and the Constitution of Crystalline Sodium Glycero- 
phosphate. L. Grimpert and O. Baritiy (J. Pharm. Chim., 1915, 
[vii], 11, 153-—157).—A detailed account of work already published 
(this vol., i, 73). W. G. 


New General Method for Preparing Mercaptans. B. K. 
MeresuKovski (J. Russ. Phys. Chem. Soc., 1914, 46, 1082—1084).— 
This method, which gives yields of 50—60%, is based on the reactions 
expressed by the equations: 3R-OH+3Br+P=3RBr + I1,PO, ; 
4H,PO, + Na,SO,=Na,S+4H,PO,; Na,S+H,PO,=Na,HPO,+H,S 
and RBr+H,S=R-SH + HBr. 

The alcohol, red phosphorus, moist sodium sulphate and sodium 
sulphide are introduced into a flask, and, while the contents are kept 
thoroughly mixed by a motor-driven stirrer, the requisite quantity of 
bromine is added. The reaction proceeds with considerable develop- 
ment of heat and liberation of hydrogen bromide. The mixture is 
distilled in a current of steam, mercaptan, alkyl bromide and excess 
of alcohol being collected. Further purification is conducted in the 
ordinary manner. 

This method is applicable to primary, secondary and tertiary 
alcohols, and its simplicity, the accessibility of the materials used, and 
the good yield of mercaptan obtained, render it greatly superior to 
other known methods. z. H. P. 


The Action of Various Acids on Sodium Thiosulphate in 
the Presence of Formaldehyde., L. Vanino and A. ScHINNER 
(Ber., 1914, 47, 2562—2565).—The view that the formation of 
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thioform in the interaction of sodium thiosulphate and formaldehyde 
in aqueous solution is to be referred to the occurrence of a hydroxy- 
methylenethiosulphurie acid, has been expressed by several investi- 
gators (Vanino, A., 1902, i, 744; Schmidt, A., 1906, i, 711; 1907, i, 
282). It is now shown that the reaction quantitatively follows the 
course expressed by the equation 
30H-SO,°S-CH,°OH =(CH,S), + 3H,SO0,, 

but endeavours to isolate the hydroxymethylenethiosulphuric acid 
were fruitless. Experiment shows that the thioform is not produced 
by the direct action of formaldehyde on sulphur, or by the interaction 
of formaldehyde and thiosulphate in the presence of acids such as 
oxalic or tartaric which are known to decompose thiosulphate with 
production of hydrogen sulphide. No thioform or sulphur was 
obtained in the action of formic, acetic, butyric, oxalic, tartaric, 
trichloroacetic, hydriodic, sulphurous, sulphuric (20%) and phosphoric 
acids on a mixture of sodium thiosulphate and formaldehyde in 
concentrated aqueous solution, whereas with concentrated hydrofluoric, 
hydrochloric, bydrobromic, and sulphuric acids, also 20% nitric acid, a 
deposit of thioform was produced. These results accord satisfactorily 
with the view that the intermediate hydroxymethylenethiosulphuric 
acid is produced in the case of the former set of acids, and that it 
undergoes decomposition, giving thioform in the presence of an excess 
of a very strong acid. 

The separation of thioform from a solution of sodium thiosulphate, 


hydrochloric acid and formaldehyde is very slow, but if hydrogen 
sulphide is added, the formation of thioform occurs much more rapidly. 
It is therefore unlikely that the formation of thioform in the reaction 
under discussion arises from the interaction of formaldehyde with 
hydrogen sulphide produced by decomposition of thiosulphuric acid, 
and the probability of the intermediate occurrence of a hydroxy- 
methylenethiosulphuric acid is confirmed. D. F. T. 


Certain Cases of Abnormality with Grignard’s Reaction. 
G. L. Srapnikov (J. Russ. Phys. Chem. Soc., 1914, 46, 887—889).— 
The interaction of ethyl formate and magnesium isoamyl bromide 
yields, not ditsoamylcarbinol, but the corresponding formate, whilst 
that of ethyl formate and magnesium isobutyl bromide gives a mixture 
of diisobutylearbinol and of the corresponding formate (compare 
Grignard, A., 1901, i, 250). The ethyl formate reacts comparatively 
slowly with the organo-magresium compound, but the action yields a 
magnesium alkyl iodide corresponding with a secondary alcohol, and it 
would appear possible that the interaction of this with the ethyl 
formate gives rise to the above complex formates. Such an assumption 
is supported by the following experimental results. 

In {ethereal solution, magnesium benzhydryl iodide (1 mol.) and 
benzhydryl acetate (1 mol.) react neither in the cold nor at the boiling 
point of ether. Magnesium beuzhydryl iodide (1 mol.) and ethyl 
acetate (2 mols.) yield, after decomposition of the product with water, 
benzhydryl acetate. Magnesium 2-methyleyclohexyl iodide and ethy! 
acetate yield 2-methyleyclohexyl acetate. 

These experiments are to be extended with esters of organic and 
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inorganic acids ; with the latter esters, magnesium alkyl iodides may 
react differently from alkyloxides of the type (RO),Mg —— 
Rabcevitsch-Zubkovski, A., 1912, i, 233). a. a Be 


Isomerisation of Higher Acids of the Series, C,H,»_,0,, 
under the Influence of Potassium Hydroxide. I. V. Ecorov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 975—994). The fact that, when 
fused with alkali hydroxide, all unsaturated acids, independently of 
the position of their double linking, undergo rupture between the 
a- and fB-carbon atoms indicates that decomposition of the acids is 
preceded by isomerisation. It has, indeed, been shown that, on 
prolonged boiling with aqueous or alcoholic alkali hydroxide, By-un- 
saturated acids are converted into the corresponding acids with an 
af-double linking, and that this change is reversible and takes place 
with formation of an intermediate B-hydroxy-acid. In the case of 
unsaturated acids in which the double linking is further removed from 
the carboxy] group than the By-position, such isomerisation under the 
influence of alkali hydroxide has not been observed. In order to 
obtain further information on this question, the author has studied 
the action of potassium hydroxide on oleic acid, with the double 
linking in the @-position, and on undecenoic acid, with the double 
linking in the cx-position. 

When oleic acid is gently heated with potassium hydroxide 
solution, little, if any, isomerisation takes place, the principal 
compounds obtained by treatment of the product of the reaction with 
nitrogen peroxide and subsequent decomposition by means of hydro- 
chloric acid in a vealed tube, being azelaic and pelargonic acids. If, 
however, the acid and alkali are heated together at 220—230°, the 
products obtained are: (1) palmitic acid; (2) A®-octadecenoie acid, 
CH,*[CH,],,*CH:CH-[CH,],*CO,H, which erystallises i in short needles, 
m. p. 42—43°, and, after combination with nitrogen peroxide and 
decomposition of the product by means of hydrochloric acid at 
125—130°, yields glutaric and tridecoic acids; (3) the hydroxy- 
octadecoic acid, CH,*[CH,],,*CH(OH)-[CH,],°CO,H or 

CH,°(CH,],.°CH(OH)-[CH,],-CO,H, 
which crystallises in lanceolate scales, m. p. 54—55°, and yields 
hydroxystearic acid when treated with acetic anhydride. Prolongation 
of the heating results in an increase in the proportion of palmitic acid 
formed and in a decrease in that of acid (2); the hydroxy-acid is 
always obtained in comparatively small yield. 

In a similar manner, A-undecenoic acid is converted by potassium 
hydroxide into A®-undecenoie acid, CHMe:CH-[CH,],-CO,H, b. p. 
232°/190 mm., 274—276°5°/743 mm., Df 0°9309, D> 0-9119, which 
shows normal ‘eryoscopic behaviour in acetic acid, but has double the 
normal molecular weight in freezing benzene. The following 
derivatives were prepared : zinc salt, m. p. 111—112°; lead salt, m. p. 
bi _3 Copper salt, m. p. 229—230°; silver salt; ethyl ester, b. p. 

—259°, 207—208°/185 mm., D} 0°89655 ; amide, C,,H,,*CO-NH,, 
m. . T7—78-D°. Treatment of the ethyl ester, according to 
Bouveault’s method, with sodium and absolute alcohol converts it 
into the alcohol, C,,H,,0, b. p. 244—245°/752 mm., Dj} 0°8628, 
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D{ 0°86027, which yields the phenylurethane, C,,H,,O,N, m. p. 46°5°. 
Decomposition of the acid by the nitrogen peroxide method yields 
principally acetic and azelaic acids, which are accompanied by suberic 
and, probably, propionic acids, the presence of a small proportion of 
the isomeric acid, CHEt:CH-[CH,],*CO,H, being thus indicated. 

eo 2 A 


Action of Phosphoric Oxide and of Zinc Chloride on Gly- 
cerides of Hydroxystearic and Ricinoleic Acids and the 
Accompanying Polymerisation. S. Foxy (J. Russ. Phys. Chem. 
Soc., 1914, 46, 1027—1042).—By treating ricinoleic acid with 
hydrogen bromide and removing the elements of hydrogen bromide 
from the resultant dibromostearic acid by means of alcoholic potassium 
hydroxide, Chonovski (A., 1909, i, 760; J. Russ. Phys. Chem. Soc., 
1911, 43, 1457) obtained two acids, to which he assigned the formule 
CH,°(CH,],-CH:CH-CH,°CH:CH-[CH,},"CO,H and 

CH,°[CH,],-CH:CH-CH:CH-[CH,},-CO,H. 
The investigations of Arnaud and Posternak (A., 1910, 356, 459) and 
of the author (A., 1914, i, 656) on the oleic acids from A-hydroxystearic 
acid have, however, shown clearly that the removal of hydrogen 
bromide takes places in two different directions. Further, it has been 
shown that combination with hydrogen bromide occurs in two ways, 
that the removal of hydrogen bromide from the monobromostearic 
acid corresponding with A‘oleic acid gives three isomeric acids, 
C,,H,;,0,, with the double linking in the A-, «- and 6-positions 
respectively, and that A-bromostearic acid, prepared from the hydroxy- 
stearic acid yielded by ricinoleic acid, gives A*- and A’-oleic acids. From 
these facts it appears that Chonovski was dealing with six isomeric acids. 
The results of Griin and Woldenberg (A., 1909, i, 284) are also criticised. 

Further experiments now show that the polymerisation of the 
triglyceride of ricinoleic acid by treatment with zine chloride leads, 
with intermediate formation of triglycerides of linoleic acid with 
conjugated double linkings, to compounds which exhibit the physical 
properties of caoutchouc and are polyprenes of a special type. 
China oil (compare A., 1913, i, 442) undergoes change in the same 
way as castor oil when treated with zinc chloride, but it appears 
probable that the linoleic (eleomargaric) acid present in this oil 
contains allenic double linkings. 3. me Es 


Separation of Dihydroxy- and Tetrahydroxy-stearic Acids. 
Hermann Marrues and Lupwie Rata (Arch. Pharm, 1914, 252, 
699—703).—The mixture of unsaturated fatty acids obtained from 
Strophanthus oil is oxidised by alkaline potassium permanganate, the 
solution is decolorised and the manganese dioxide dissolved by 
sulphurous acid, and the precipitate is collected, washed with water, 
and dried in a vacuum over sulphuric acid. The unoxidised acids are 
extracted with light petroleum in a Soxhlet apparatus. The residual 
mixture is shaken with cold ether during twenty-four hours and is 
then extracted with ether in a Soxhlet apparatus. The ethereal 
solution and extract thus obtained contain dihydroxystearie acid, 
whilst the tetrahydroxystearic acid remains in the residue The 
separation is almost_quantitative. C. 5. 
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Metallic Compounds containing Oxalo-complexes. II. Di- 
oxalo-compounds. A. Werner [with W. J. Bowis, A. Hostix, 
H. Scnwarz, and H. Surser] (Annalen, 1914, 406, 261—331. Com- 
pare A., 1914, i, 803).—Two types of dioxalo-compounds have been 
examined. In substances of the first type, [(NH,),Co(C,O,),|R or 

/O:CO 
(NH,),Co< -O-CO , one oxalo-group occupies two co-ordination 
0-CO-CO,R 
positions, the other only one. In substances of the second type, 


A,or("5 0) |p (where A is NH,, Sen, or H,O), each oxalo-group 
- 2 


occupies two co-ordination positions. 

I. Diowalotriamminecobalt salts, [(NH,),Co(C,0,),]R.—The free 
acid, which together with the sodium salt was obtained by Sérensen in 
1899, has been prepared by boiling chloro-oxalotriamminecobalt with 
aqueous oxalic acid and also by evaporating to dryness a mixture of 
aqueous oxalic acid and oxalohydroxylotriamminecobalt. According 
to these methods of preparation the acid, which is a bluish-red, 
amorphous substance, belongs to the cis-series. Its salts, obtained by 
treating the acid with the requisite alkali, also show little tendency to 
erystallise ; the potassium salt (2H,O), ammonium salt (2H,O), and 
pyridine salt, [(NH,),Co(C,O,),]H,C;N H,,2H,O, are described. 

II. Dioxalodiamminechromium salts, [NH,),Cr(C,0,),]R. — The 
ammonium salt, red needles containing 2H,O, is obtained, together 
with a by-product crystallising in dark violet needles, by the action of 
aqueous oxalic acid on dibromodiaquodiamminechromium bromide (an 
improved method of preparing this from Reinecke’s salt is described) 
at 60° for a few minutes until the colour of the solution has changed 
to cherry-red or dark red. The following salts have been prepared by 
treating the ammonium salt with an aqueous solution of the metallic 
haloid ; potassium, red needles containing 2H,O ; sodium, stout, dark 
red, dichroic prisms ; lithium, light red needles and leaflets ; rubidium, 
light red needles, and caesium, dark red needles. The violet by-product 
appears to be [(NH,),Cr(C,0,).°C,0,Cr(NH,),(H,0),], since it is con- 
verted into the preceding sodium salt by trituration with sodium iodide 
and a little water. These salts are very stable and can be crystallised 
from water. 

IIT. Dioxaloethylenediaminechromium salts, [en Cr(C,0,).|R.—These 
salts are obtained from the additive compound, 

[en Cr(C,0,).]K,KI,2H,0, 
bordeaux-red, monoclinic prisms, prepared by heating a mixture of red 
or blue potassium chromium oxalate and 10% ethylenediamine to the 
b. p., cooling, removing the precipitated by-product, and saturating 
the filtrate with solid potassium iodide. By treating the additive 
compound with aqueous silver nitrate at about 70° the potassium salt, 
[en Ur(C,0,),|K, dark red prisms containing 1H,0, is obtained ; the 
silver salt, bordeaux-red, monoclinic prisms with 1H,O, strontium, 
small, red crystals with 2H,O, aniline, ruby-red needles, and quinoline, 
red needles, have been prepared. By treatment with concentrated 
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hydrobromic acid, these salts are converted into mono-oxalo-compounds, 
[(H,O),en Cr(C,0,)]Br. 

IV. Dioxalodiaquochromium salts, {(H,O),Cr(C,0,),|R.—The _ iso- 
meric relations of these substances and of their derivatives have been 
very fully investigated. Members of this class have been prepared by 
various investigators in 1842—1843 and by Werner (T., 1888, 53, 
404), and have been described as red chromium oxalates. The con- 
flicting statements of these observers are due partly to incorrect 
estimations of the amount of water in the salts and partly to the 
failure to detect the occurrence of two series of salts. The red 
chromium oxalates of earlier investigators are shown to be trans- 
dioxalodiaquochromium salts; the uew salts, which belong to the 
cis-series, are more violet in colour and are more readily soluble in 
water than the salts of the trans-series. Salts of the two series are 
easily distinguished by their behaviour with aqueous ammonia ; cis- 
salts become green or yield a green solution, whilst trans-salts become 
brown or reddish-brown. 

trans-Potassium dioxalodiaquochromium, {(C,0,),Cr(OH,),|K,3H,0, 
red crystals, and the sodium salt, rose-red, apparently rhombic leaflets 
containing 5H,O, are prepared by mixing hot, very concentrated 
aqueous solutions of oxalic acid and potassium or sodium dichromate. 
An anhydrous sodium salt, rose-red powder, is obtained (1) by 
moistening with water an intimate mixture of oxalic acid and sodium 
dichromate, (2) by double decomposition from the strontium salt and 
sodium iodide, and (3) by efflorescence of the hydrated salt. The 
following salts of the érwns-series have also been prepared: by method 
(1), Zéthium, red mass ; by method (2) from the sodium salt, rubidium, 
rose-coloured, crystalline powder containing 2}11,0, caesium, rose- 
coloured, crystalline meal, ammonium, red crystals containing 3H,0, 
ethylenediamine, rose-coloured, crystalline meal, calcium (from the 
potassium salt), rose-coloured, crystalline powder containing 16H,0, 
and magnesium (from the calcium salt), red, crystalline powder. The 
strontium salt, rose-coloured, crystalline meal containing 1H,O, and 
barium salt, pale red, crystalline powder containing 12H,O, are 
prepared by treating barium or strontium ¢trans-dioxalohydroxyloaquo- 
chromium (see below) with hydrochloric acid. The trans-lead, zinc, and 
silver salts have also been prepared. 

Salts of the cis-series.—Potassium, [(C,0,),Cr(H,O),]K,2H,0, lilac 
powder, is obtained by moistening a mixture of oxalic acid and 
potassium dichromate with water, and also by the prolonged heating of 
an aqueous solution of the ¢trans-salt; ammonium, violet, crystalline 
powder containing 2H,0, is prepared from ammonium dichromate and 
oxalic acid in boiling aqueous solution ; rubidium, violet, crystalline 
powder containing 4H,O, and caesiwm, dark violet, crystalline meal, 
are prepared from the aqueous solution of the ammonium salt and solid 
rubidium bromide or cesium chloride. 


V. Dioxalohydroxyloaquochromium salts, | 8,0 0r(C,0,)s| R,.—These 
2 


salts, both of the cis- and the ¢rans-series, are obtained either by treat- 
ing an aqueous solution of a salt of the dioxalodiaquochromium series 
with the corresponding metal hydroxide or by double decomposition. 
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The salts have an alkaline reaction and are reconverted into cis- or 
trans-dioxalodiaquochromium salts by dilute mineral acids. The salts 
of the érans-series are reddish-brown or brown, and are stable in the 
solid state ; those of the cis-series are unstable and pale or dark green. 
The following have been prepared: trans-series, potassium (1H,O), 
sodium (4H,O), lithium, rubidium (1H,O), caesium, ammonium (2H,0), 
ethylenediamine, calcium (6H,O), strontium (6H,O), barium (6H,O), 
silver (I H,O), and zine ; cis-series, potassium (2H,O), rubidium, caesium, 
ammonium (1H,0), barium (13H,0), calcium, and si/ver (1H,0). 

VI. Dioxalodihydroxy ylochromium salts, [(C,0,),Cr(OH),|R,.—The 
potassium salt of the trans-series is obtained by treating potassium 
trans-dioxalohydroxyloaquochromium with concentrated aqueous 
potassium hydroxide. It is a pale blue substance containing 6H,O, 
is not very stable in the solid state, becomes green instantly in aqueous 
solution, and is converted into the trans-dioxalodiaquochromium salt 
by dilute acid. Similar properties are exhibited by the silver salt 
(2H,O) and the Jead salt. Salts of the cis-series are pale green, and are 
converted into cis-dioxalodiaquochromium salts by mineral acids ; the 
calcium salt (14H,O) and the silver salt (4H,O) are described. 

VIL. Dioxaloacetatoaquochromium salts, | (C,0,),C:(OAc)(H,0)]R,.— 
These salts are obtained by treating dioxalohydroxyloaquochromium 
salts with glacial acetic acid and a little water. They are stable only 
in the solid state, being decomposed even by cold water. Salts of the 
cis-series are blue or pale blue, those of the ftrans-series are rose- 
coloured. The following have been prepared: trans-series, sodium, 
barium (7H,O), and silver (3H,O); cis-series, baritwm (7H,O), and 
silver. 

VIII. Diowalodiacetatochromium salts, [(C,0,),Cr(OAc),|R,.—These 
salts, of the cis- and the érans-series, are similar in colour and 
behaviour to those of the preceding class. They are obtained by the 
action of glacial acetic acid and a little water on the dioxalodihydroxylo- 
chromium salts, or by treating the dioxalodiaquochromium salts witha 
large excess of an acetate. The following have been prepared: érans- 
series, sodiwm (4H,O), and silver (6H,O) ; cis-series, silver (5H,O). 

The unstable, green salts of the cis-dioxalohydroxyloaquochromium 
series (see above) are converted by loss of water into neutral salts, 


| (C.0),08-O 


cis- eile aii salts by the action of dilute acids. The 
formation of these neutral salts is indicative of the juxta-position 
of the OH and the H,O groups in the green dioxalohydroxyloaquo- 
chromium salts (and therefore also of the two H,O groups in the violet 
dioxalodiaquochromium salts), and furnishes the main evidence for their 
cis-contiguration, The brown dioxalohydroxyloaquochromium salts of 
the ¢rans-series, like all other 1 : 6-hydroxyloaquo-salts, are characterised 
by great stability. 

The following tetraoxalodioldichromium salts have been prepared : 


OH" or(0, 00) | NH) 06H, O, dark green plates; 


sodium, lilac-red, dichroie pottan containing 4H,O. 
Potassium trans-dioxalodiaquochromium (red * potassium chromium 


H-Cr(C,0,)2 |Ry, which can no longer be converted into 


ammonium, | (C,0,) 2Cr 6 
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oxalate) reacts with glycine in boiling — to form potassium dioxalo- 


; H,. 
aminoacetatochromium, | (©,0 gor vo isk *. :* K,,14H,0, lilae, 


hygroscopic powder ; the corresponding ng ealt (5H,O) has been 
prepared. By modifying the experimental conditions in the prepara- 
tion of the preceding potassium salt, potassium dioxalodiaminoacetato- 


chromium, |, 0,),0r( 0B ho), |KoH0. bluish-red powder, has 


wenie.'« 

been prepared, 
The green potassium cobaltic oxalate described by Durrant (T., 

1905, 8'7, 1781) has very probably the constitution 

, OH },- 

(C,0,).Co H,O [Ky 

analogous to that of the dioxalohydroxyloaquochromium salt described 
above ; it is converted into an almost black dioxalodibydroxylocobalt 
salt by treatment with an alkali. 


Action of Magnesium on Esters of Bromosuccinic Acid. 
J.S. Zavninp (J. Russ. Phys. Chem. Soc., 1914, 46, 688—692).— Methyl 
or ethyl bromosuccinate reacts with magnesium in the same way as 
esters of monobasic acids; with the former ester, activation of the 
magnesium is necessary, but with the latter the presence of a crystal of 
iodine is sufficent. The products obtained, after decomposition by 
means of water, yield esters of : (1) fumaric acid, indicating loss of the 
elements of hydrogen bromide, similar to that occurring with ethyl 
a-bromo-a-phenylpropionate (compare Zalkind and Peschekerova, A, 
1914, i, 959); (2) succinic acid; (3) both stereoisomerides of butane- 
afyé-tetracarboxylate, showing that the change proceeds partly in the 
direction of the Wurtz-Fittig reaction ; (4) the pentabasic hydroxy-acid, 
CO,H-CH,°CH,°C(OH)[CH(CO,H)-CH,°CO,H],, m. p. 257—259°, 
formed as a result of the condensation of three molecules of the 
bromomagnesium compound, CO,Et-CH(MgBr)-CH,°CO,Et ; its silver 
salt, C,.H,,0,,Ag,, was analysed ; (5) apparently a very small propor- 
tion of succinylsuccinic acid, since a cherry-red coloration was obtained 
with ferric chloride. 

The formation of butanetetracarboxylic acid, and also the condensa- 
tion of three molecules of the bromomagnesium ester, show that the 
reaction is of the type shown, not by the a-, but by the B-halogenated 
acids, the retarding action of the a-carboxyl group on the reactivity of 
the bromomagnesium group not being observed. If such retardation 
depends on the unsaturated character of the carboxy], its absence in this 
instance may be explained by assuming that, in bromosuccinic esters, 
the two carboxyls saturate one another ; the halogen is thus less firmly 


held and reacts in spite of the propinquity of the carboxyl group. 
ee 


Spirans. V. Preparation of Mixed and Structurally Sym- 
metrical Spirans in Stereoisomeric Forms. Hermann Levucus 
and Herta Lemwcxe (Ber., 1914, 47, 2573—2585).—In the earlier 
publication (Leuchs and Radulescu, A., 1912, i, 179), a description 
has been given of the preparation of spirans by the fermation of two 
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rings in a malonic acid derivative such as dibenzylmalonic acid ; the 
resulting spirans were, however, produced from malonic acid or ester 
derivatives containing two like substituents, In the present investi- 
gation a malonic ester compound with two unlike substituents has 
been applied, namely, ethyl 6-chlorovalerolactone-a-carboxylate. This 
substance in alcoholic solution containing sodium ethoxide reacts with 
o-nitrobenzyl chloride at the ordinary temperature, giving after some 
days ethyl 8-chloro-a-o-nitrobenzylvalerolactone-a-carboxrylate, 
Fee oe >O(CO;Et) CH, C,H, NO, 

as an uncrystallisable oil which by reduction in aqueous alcoholic 
solution with zine and hydrochloric acid is converted into 3-chloro- 
valerolactone-dihydrocarbostyril-a-3-spiran, 

CH(CH,Cl)CH, CH,°C,H, 

0 co? “<co—NH ” 
produced by intramolecular condensation of the primarily formed 
amino-compound. Both the parent nitro-compound and the spiran 
product contain two asymmetric carbon atoms, creating a possibility of 
four isomerides in each case ; in the case of the former compound no 
separation was effected, although its oily nature may have been due to 
its lack of homogeneity ; the spiran could be separated by fractional 
crystallisation from alcohol into two isomerides, hexagonal leaflets, 
m. p. 234—236°, and needles, m. p. 192—193°, respectively. 

Interaction of ethyl 8-chlorovalerolactone-a-carboxylate with allyl 
bromide in alcoholic solution containing sodium ethoxide gave ethy/ 
§-chloro-a-allylvalerolactone-a-carboxylate, 

He eeee eee >O(C0,Et)-CH,-CH:CH,, 

an oil, b. p. 186—188°/18 mm. Treatment with bromine in chloroform 
solution not only effected the addition of the element at the ethylenic 
linking, but also caused an elimination of ethyl bromide, the product 
being y-chloromethyl-y'-bromomethylbisbutyrolactorie-a1-spiran, 

CH(CH,Cl)-CH, CH,°CH:CH,Br 

oo ae 
from which three isomeric forms were isolated by crystallisation from 
alcohol, namely, lactone I, tetragonal and hexagonal tablets, m. p. 
97—98°, lactone II, hexagonal leaflets, m. p. 133—134°, lactone III, 
needles or prisms, m. p. 145—146°. In an analogous manner the 
addition of iodine at 100° in a closed tube produced y-chloromethyl-y’- 
todomethylbisbutyrolactone-aa-sptran, of which only one form, hexagonal 
leaflets, m. p. 146—147°, was obtained pure. 

On treatment with a concentrated aqueous solution of hydrogen 
bromide, ethyl 8-chloro-a-allylvalerolactone-a-carboxylate was slowly 
converted into y-chloromethyl-y'-methylbisbutyrolactone-aa-spiran, 

CH(CH,Ci)-CH, ,_ CH,CHMe | 
0 co?"<co-b 


of the four possible isomerides only two, prisms, m. p. 68°, and needles, 
m. p. 83—84°, respectively, were obtained in a pure condition. 
Unlike the preceding halogens and hydrobromic acid, chlorine 
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converts the parent ester into a symmetrical spiran compound, bis-y- 
chloromethylbutyrolactone-aa-spiran, 
anit Cl)-C sit on 2° CH: CH 201 
CO—O 
The three eae uenininaiiiee were all isolated from the product 
and were found, respectively, to const of prisms, m. p. 98—99°, 
hexagonal leaflets, m. p. 114°, and hexagonal prisms, m. p. 134—135°, 

The action of chlorine on a chloroform solution of ethyl diallyl- 
malonate gives a mixture of three stereoisomeric forms of “ dichloro- 
nonodilactone ” (bis-y-chloromethylbutyrolactone-aa-spiran), m. p. 99°, 
144°, and 135° respectively. Hydrogen bromide in aqueous solution 
acts on diallylmalonic acid and its ester (as already described by 
Fittig and Hjelt, A., 1883, 456), giving nonodilactone (bis-y-methy]- 
butyrolactone-aa-spiran), a on on ead a the main 
product being that already described, m. p. 106°; but an tsomeride, 
needles or leaflets, m. p. 110—111°, is now stated to be present to the 
extent of 1% of the reaction product. 

The three supposedly stereoisomeric products of the interaction of 
bromine and ethy! diallylmalonate, namely, the three forms of dibromo- 
nonodilactone, m. p. 158°, 110°, and 154°5° respectively, on reduction 
with aluminium and acetic acid at 100° give the same product, namely, 


diallylmalonic acid, thus confirming their structural identity. 
D. &. 7%. 


Conversion of Racemic Acid into a Mixture of Racemic and 
d-Tartaric Acids by means of /-Malic Acid. A.ex. McKenziz 
(T., 1915, 107, 440—443).—Pasteur has stated that ammonium 
hydrogen d-tartrate combines with ammonium hydrogen /-malate to 
form a compound which when dissolved in aqueous ammonia has the 
same rotatory power as a mixture of equimolecular quantities of the 
two salts. In view of this statement, an attempt has now been made to 
resolve optically inactive acids by combining them with active acids. 

On neutralising racemic acid (1 mol.) with aqueous potassium 
hydroxide and adding /-malic acid (1 mol.), a crystalline product 
separates which consists of a mixture of potassium hydrogen racemate 
and potassium hydrogen d-tartrate. The cause of this activation of 
racemic acid by malic acid cannot at present be satisfactorily 
explained. 

Van’t Hoff has suggested the possibility of rendering an inactive 
compound active by crystallising it from an optically active solvent. 
It has now been found that when potassium hydrogen racemate 
(1 mol.) is crystallised from an aqueous solution of /-malic acid 
(1 mol.), a mixture of potassium hydrogen racemate and potassium 
hydrogen d-tartrate is obtained. E. G. 


Vanadyl Tartrates. G. A. Barpieri (Atti R. Accad. Lincei, 
1914, [v], 23, ii, 47—53).—The purple coloration observed when a 
vanadyl tartrate solution i is made alkaline is due to the formation of a 


ORGANIC CHEMISTRY. i. 381 


complex salt. The following compounds were isolated and analysed : 

(VO)C,H,0,(NH,),,2H,0, (VO)C,H,O,K,,2H,O and 
(VO)C,H,O,Na,,3H,O. 

They form violet crystals soluble in water. On electrolysis the 

coloured ion moves to the anode. The salts probably have the 

O-CH-CO,R 

0-CH:CO,R 


structure VO R. V. 8S. 


Tetra-acetylmucyl Chloride and its Application to the 
Synthesis of Inositol, Jowannes Miuier (Ber, 1914, 47, 
2654—2656).—A claim for priority in the application of tetra- 
acetylmucyl chloride to the synthesis of inositol (compare Diels and 
Léflund, A., 1914, i, 1049). 

Tetra-acetylmucyl chloride was prepared by the action of thionyl 
chioride on tetra-acetylmucic acid; hot alcohol converts the chloride 
into diethyl tetra-acetylmucate, m. p. 189°, and the action of ammonia 
on an ethereal solution of the chloride produces tetra-acetylmucodiamide, 
m. p. 290—292° (decomp.). D. F. T. 


Derivatives of a New Form of Glucose. James CoLquHouNn 
InvinE, ALEXANDER WALTER Fyre, and Tuomas Percivat Hoce (T., 
1915, 107, 524—541).—Fischer (this vol., i, 57) has given an account 
of the isolation of a third isomeric form of methylglucoside which he 
has termed y-methylglucoside and which is very easily hydrolysed, 

It is now shown that this y-methylglucoside is a mixture of two 
isomeric hexosides derived from a new variety of glucose, and it has 
been found that, in addition to the properties recorded by Fischer, it 
is characterised by (1) the remarkable ease with which it condenses 
with acetone, (2) the readiness with which it reduces alkaline potassium 
permanganate solution, (3) its tendency to unite with one atomic 
proportion of oxygen to yield a neutral product, aud (4) the ready 
auto-condensation of this oxy-compound to give a product allied to the 
disaccharides, 

By repeated treatment with methyl iodide and silver oxide, y-methyl- 
glucoside is converted into tetramethyl y-methylglucoside, obtained 
as a colourless, mobile liquid, which is extremely easily hydrolysed by 
very dilute acids and instantly reduces cold alkaline permanganate ; it 
has the following constants: b. p. 106°/0°25 mm., [a], in water 
— 14°6°, [a], in aleohol — 3°0°, 2, 1°4458, D/P 1-1064. 

On hydrolysis with 4/100-hydrochloric acid at 40°, tetramethyl 
y-methylglucoside is converted into tetramethyl y-glucose, a colourless, 
viscous liquid, which has b. p. 122°/0°05 mm., [a], in water — 3°8° —> 
-7:2°; [a]p in benzene —17°1°, mp 1°4585, and Di’ 1:1644 (approx.). 
When tetramethyl y-glucose was heated with phenylhydrazine and 
acetic acid, a dark-coloured compound was obtained which appeared to 
be of the nature of a hydrazone, but could not be purified. An anilide 
could not be prepared. By the action at 15° of methyl alcohol 
containing 0°25% of hydrogen chloride, tetramethyl y-glucose is 
converted in a few minutes into the corresponding methylglucoside. 
On oxidation with alkaline permanganate, tetramethyl y-glucose yields 
two products, one of which is a neutral liquid which does not reduce 
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Fehling’s solution, and is possibly a tetramethylpentitol ; the other 
compound, which constitutes the main product of the oxidation, is a 
new form of tetramethylgluconic acid, and on being heated in a vacuum 
is readily converted into a tetramethylgluconolactone,a syrupy liquid 
with [a], in aleohol +59° —> +46° in four hours, and nm, 1°4519. 
When tetramethyl y-glucose is reduced with sodium amalgam, it 
yields a tetramethyl sorbitol, OMe’CH,*[CH(OMe)]|,-CH(OH)-CH,-OH, 
b. p. 125/0°4 mm., », 1°4568 and [al in water —6°2°; this specific 
rotation is permanent, but that of a solution of the compound in JV/2- 
boric acid showed the following changes: after ten minutes, — 150°: 
twenty-five minutes, - 82°; thirty-five minutes, 0°; fifty minutes, 
+6°8°; 300 minutes, -—2°7° (constant). This optical exaltation 
indicates that the compound contains two hydroxyl groups attached to 
neighbouring carbon atoms (compare Béeseken, A., 1913, i, 1147). 

When y-methylglucoside is warmed with acetone, condensation takes 
place and y-methylglucosidemonoacetone is probably formed. This com- 
pound was not isolated, but on treating the solution with methyl iodide 
and silver oxide two substances were obtained. One of these, trimethyl 
oxy-y-methylglucosidemonoacetone, C,,H,,O., has b. p. 105—106°/ 
0-025 mm., mp 1°4493, and D)’ 1°1133; on distilling this liquid, 
fractions of different rotatory power were obtained, indicating that 
it contained at least two isomeric compounds. The other sub- 
stance, anhydrobisdimethyl oxy-y-methylglucosidemonoacetone, C,,H 0), 
is a viscous liquid, b. p. 200°/1'4 mm. and mp 1°4587, and is probably 
a derivative, not of a hexose but of a disaccharide. 

The constitution of y-glucose and its derivatives is discussed, but it 
is shown that the data available are not suflicient to justify any 
definite conclusions. E. G. 


Biochemical Synthesis of the £-Mono-d-galactoside of 
Ethylene Glycol. Em. BourqueLtor, M. Bripet and A. AvuBRY 
(Compt. rend., 1915, 160, 571—573; J. Pharm. Chim., 1915, [vii], 
11, 201—204).—Using the methcd already described for the prepara- 
tion of the f-glucoside of ethylene glycol (compare A., 1913, i, 1080; 
1914, i, 72) by means of emulsin, the authors have prepared ethylene 
glycol B-mono-d-galactoside in a crystalline form. It has m. p. 
133—134°, is optically inactive, and is readily hydrolysed by dilute 
sulphuric acid or emulsin in aqueous solution. It has a slightly sweet 
taste and does not reduce Fehling’s solution. W. G. 


Chemistry of Starch. III. Hans PrinasHermmand Franz Esser 
(Ber., 1914, 4'7, 2565—2572. Compare A., 1913, i, 1156; 1912, i, 
832 ; Schardinger, A., 1911, i, 181).—An extension to rice starch of 
the previous method of investigation by which crystalline dextrins 
have been obtained from potato starch. 

When rice starch is fermented with Bacillus macerans, part of the 
starch separates, being unattacked by the organism. ‘The solution 
on treatment with chloroform gives a deposit of crystalline dextrins 
from which dextrin-a (tetra-amylose), dextrin-8 (8-hexa-amylose) and 
a “slime” can be separated, as was the case with potato starch (/oc. 
cit.), but there is also present a new crystalline dextrin of which the 


ie: a. We ee a 2 ee ee oe ee ee 
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specific rotation, [a] + 123°, is less than that of the dextrins known 
hitherto. The new dextrin is rather more soluble in water than is 
dextrin-8, but is only sparingly soluble in alcohol, from which it 
separates in microscopic needles. There are therefore now known six 
crystalline dextrins, four belonging to the a-group and two to the 
B-group. The former group comprises diamylose, (C,H,,0;),., tetra- 
amylose, {[(C,H,,0,).|., the “slime” and the new dextrin; reasoning 
from the relative solubilities of these substances, the “slime” is 
believed to be an octasaccharide, [(C,H,,0;).],, and the new dextrin a 
trisaccharide, a-hewa-amylose, [(C,H,)05)o|,, isomeric with dextrin-£, 
[(C,H,,0;)3],. The conversion of a member of the a-group into the 
B-group as effected with tetra-amylose by heating with glycerol at 200° 
(A., 1913, i, 1156) is now shown to give triamylose as product. 

a-Hexa-amylose, like its companions in the a-group, gives an 
additive compound (green needles) with iodine when treated with an 
aqueous solution of iodine in potassium iodide, and the crystalline 
dextrins as a class are found to yield similar crystalline additive 
compounds both with iodine and bromine. The iodine and bromine 
additive compounds of the crystalline dextrins of the f-group form 
deep brown and yellow prisms respectively, whereas those of the 
a-group form long needles, respectively dark green and yellow. ‘The 
following additive compounds were prepared: [B-hexa-amylose tri- 
iodide, (C;H,,0,),,9H,0,31 ; triamylose iodide, (C,H,,0,).,44H,0,1451 ; 
tetra-amylose vodide, (C,H,,0,),,4H,0,151;  diamylose iodide, 
(C,H,905).,3L; B-heaa-amylose dibromide, (C,H,,0;).2Br ; triamylose 
bromide, (C,H,,0;),,Br; octa-amylose tribromide, (C;H,.0;),,3Br : 
tetra-amylose bromide, (C,H,,0;),,14Br ; diamylose bromide, (C,H,,0;), 
with { or 1Br. 

On account of their general freedom from combined water, the 


bromine additive compounds are of value for purposes of analysis. 
D. F. T. 


Cellulose Acetates. E. Knozvenacen (Zeitsch. angew. Chem., 
1914, 2'7, 505—509).—A brief review of earlier work is followed by 
an account of the author’s own experiments in the production of 
acetone-soluble cellulose acetates. Acetylation of cellulose by means 
of acetic anhydride, using sulphuric acid as a catalyst, is accompanied 
by such extensive acetolysis that the product, although soluble in 
acetone, is lacking in viscosity and tensile strength, but the cellulose 
acetates, insoluble in acetone, produced without simultaneous aceto- 
lysis by the use of milder catalysts, such as the aromatic hydrogen 
sulphates, are converted into acetone-soluble products without 
appreciable hydrolysis of the acetyl groups by the action of -heat with 
or without a catalyst. Thus soluble cellulose acetates were formed 
when the insoluble acetylation products were heated with ethyl acetate, 
benzene, acetone, alcohol, acetylene tetrachloride, etc., at temperatures 
above 100° in the absence of both water and catalysts. The 
conversion, however, was much accelerated by the presence of suitable 
catalysts, such as sodium ethyl sulphate, methylamine hydrogen 
Sulphate with 10% of the normal salt, and o-toluidine hydrogen 
sulphate, and the exclusion of water in these circumstances was 

ee2 
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also found to be undesirable. The acetylation of the cellulose was 
carried out at 70° with a mixture of acetic acid and anhydride to 
which 0:1 part of one of the above catalysts was added. The solution 
of cellulose hexa-acetate thus obtained was then directly converted 
into an acetone soluble product by destroying the excess of acetic 
anhydride by the addition of water, 0°8 part, and heating the 
resulting acetic acid solution at 54°7°. Determinations of the acetyl 
and copper values, and the solubility, from time to time showed that 
the former had only decreased at most 1% by the time an acetone- 
soluble product had been obtained (14—73 hours according to the 
catalyst employed), and that the copper number had actually decreased. 
Only on prosecuting the reaction far beyond this stage did subsidiary 
action, hydrolysis, etc., become evident by a decrease in the acetyl 
value and a rise in the copper number. Eventually gelatinisation set 
in. Further experiments on previously isolated cellulose acetates 
showed that the same transformation, although slower, occurs in 99% 
acetic acid without a catalyst, and that it is accelerated by the presence 
of small quantities of water and alcohol, and also by normal salts, 
such as methylamine sulphite, ammonium nitrate, etc. So also in 
aniline solution, in the absence of water, and with or without catalysts, 
the transformation to acetone-soluble cellulose acetates occurred, 
without either bydrolysis or acetolysis, as is asserted by Schering 
and Loose in various patent specifications. The production of acetone- 
soluble cellulose acetates merely by the action of heat, accelerated, if 
desired, by catalysts, is therefore not attributable to partial hydrolysis 
of acetyl groups or of the cellulose molecule itself. The author 
considers that the change is of the nature of an isomerisation within 
the cellulose acetate molecule, and belongs to the same category as 
that producing the multirotation phenomena in the sugar group. 

The acetyl determinations required in the investigation were carried 
out by warming the dried substance with 75% alcohol at 50—60° for 
half an hour, adding to the swollen mass V/2-potassium hydroxide in 
excess, warming at 50°, and allowing to cool slowly for twenty-four 
hours with frequent shaking. ‘The excess of hydroxide was then 
estimated by titration. G. F. M. 


The System Nitroglycerin [Glyceryl Trinitrate]}—Nitrated 
Cotton. I. Condensation of Vapours of Nitroglycerin on 
Nitrated Cotton in a Vacuum at Uniform Temperature. II. 
Extraction of Nitroglycerin from Ballistite by Distillation in 
a Vacuum at Ordinary Temperature. D. Cmiaraviatto and 0. 
M. Corpino (Atti R. Accad. Lincei, 1915, [v], 24, i, 247—250, 
361—366. Compare A., 1913, i, 1299).—When glyceryl trinitrate and 
nitrated cotton are placed in the same vessel, which is highly evacuated 
and is kept at 30°, the glyceryl trinitrate exhibits a diminutioa in 
vapour pressure and migrates to the nitrated cotton. When the latter 
is devoid of fibrous structure, as is the case with ballistite freed from 
glyceryl trinitrate by extraction with ether, a similar phenomenon \s 
observed. The action appears to consist of an imbibition, similar to 
that occurring between cellulose and water. That the nitrated cottons 
not merely dissolved in the glyceryl trinitrate is shown by a rise of 
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temperature, amounting to several degrees, which takes place when 
glyceryl trinitrate is allowed to fall on to nitrated cotton. 

Even at the ordinary temperature, ballistite in a high vacuum loses 
glyceryl trinitrate at an appreciable rate, which increases markedly as 
the temperature is raised. This result also is analogous to that 
obtained under similar conditions with the system cellulose—water. 
The residue from the ballistite is unchanged in appearance, but of 
slightly increased rigidity. The loss of glyceryl trinitrate is accom- 
panied by the evolution of gas which has not yet been ee 

T. Mi, 2. 


Molecular Compounds of Amines. A. Korscuuser (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1048—1055).—Amines combine with 
many different organic and inorganic compounds to form molecular 
compounds, and the salts obtained on partial oxidation of aromatic 
diamines must also be regarded as molecular compounds. 

The action of potassium fer:icyanide on p-phenylenediamine (compare 
Bandrowski, A., 1894, i, 236 ; Willstitter and Mayer, A., 1904)i, 511) 
in cold aqueous solution yields a dark blue, almost black compound 
having the properties of a meri-quinonoid salt. Hydroferrocyanic acid 
and p-phenylenediamine give an almost white meri-quinonoid compound, 
40,H,N,,Fe(CN),,2H,O. p-Leucaniline and potassium ferricyanide in 
aqueous alcohol yield a dark blue compound, 

[CH(NH,Ph),],,Fe(CN),,3H,0. 

The molecular compounds of the amines form four classes, formed 
from: (1) Salts of amines and metallic salts, halogens or inorganic 
compounds, such as (NH,Me,HCl),,HgCl,, NMe,I,, ete. ; (2) Amines 
and metallic salts, such as (NH,Me),,PbCl,, 3C,H,(NH,),,ZnCl,, 
ete.; (3) Amines and inorganic compounds or halogens, such as 
NMe,,CS,, C,H,)N,,6H,O, C,H,,.N,,1,, ete. ; (4) Amines and organic 
compounds, such as [CHPh(C,H,°NH,),.],C,H,, NH,Ph,C,H,(NO,),. 
etc. The structures of many of these compounds and also of those 
obtained by the author and described above are explainable according 
to Werner’s theory. tT. w. FP. 


Hexamethylenetetramine Trichloroacetate. L. Vanino (Arch. 
Pharm., 1914, 252, 400).—Trichloroacetic acid, about 81°7 grams, is 
triturated with 5 c.c. of water, and the mixture is added to an aqueous 
solution, as concentrated as possible, of hexamethylenetetramine 
(70 grams in 115 ¢.c.); by keeping the solution in a freezing mixture, 
hexamethylenetetramine trichloroacetate, O,H,,N,,CCI,-CO,H, is 
rapidly precipitated. 

The anti-bacterial action of a solution (1: 400) is about the same as 
that of a solution of formaldehyde (1 : 80,000), and completely prevents 
bacterial growth. C. S. 


Compounds of Hexamethylenetetramine. L. Vanino and 
A. Scuinner (Arch. Pharm., 1914, 252, 449—459).—Contrary to 
Statements in the literature, hexamethylenetetramine and salts of 
copper, cadmium, iron, cobalt, and nickel in aqueous solution readily 
yield additive compounds provided the solution is sufficiently concen- 
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trated. The brownish-yellow cuprichloride, C,H,,.N,,2CuCl,, green 
cupriacetate, O,H,.N,,2Cu(OAc),, cobaltonitrate, 
20,H,.N,,Co(NO,),,9H,O, 

red, crystalline powder, nickelonitrate, 2C,H,,N,,Ni(NO,),,9H,O, green 
powder, cadmisulphate, C,H,.N,,CdSO,,6H,O, colourless, prismatic 
crystals, manganochloride, 2C,H,.N,,MnCl,,8H,O, colourless, prismatic 
erystals, calcichloride, 2C,H,,N,,CaCl,,6H,O, colourless, crystalline 
powder, and mercurocyanide, C,H,.N,,3Hg(CN),,1}H,O, colourless, 
hexagonal crystals, have been prepared. 

Hexamethylenetetramine in dry benzene reacts with an excess of 
phthaloyl chloride to form a gelatinous precipitate ; this is converted 
by drying into a colourless, horny substance, which appears to have the 


composition C,H,.N,,C,H <Oo'>0. Os 


Attempts to Convert Choline into Neurine. Ernst Scumipr 
(Arch. Pharm., 1914, 252, 708—711).—Unsuccessful attempts have 
been made to convert choline into neurine directly by means of 
sulphuric acid, phosphoric oxide, zine chloride, and phosphoryl 
chloride, also by heating the platinichloride with concentrated 
sulphuric acid at 125—130°. The platinichloride alone, heated at its 
m. p., yields trimethylamine and ammonium platinichlorides. CC. 8. 


Alkylated isoAcylglycine Ethers and Phenylhydrazono- 
ethers. Exicn Scumivr (Ber., 1914, 4'7, 2545—2550).—In order to 
throw further light on the condensation of imino-ethers with hydroxyl- 
amine hydrochloride, producing oximinocarbonic esters (Houben and 
Schmidt, A., 1913, i, 958; 1914, i, 26), the author has submitted 
several imino-ethers to treatment with the hydrochlorides of various 
bases with the result that the imino-hydrogen is shown to be generally 
reactive. 

For the preparation of imino-ethers it was found convenient to allow 
the nitrite, alcohol and hydrogen chloride to react under a layer of 
light petroleum in a special apparatus in a freezing mixture of ice and 
salt. Chloroacetonitrile was in this manner converted into ethyl 
chloroacetimino-ether hydrochloride, CH,Cl-C(NH)-OEt, HCl. 

Acetonitrile, ethyl mercaptan, and hydrogen chloride underwent 
quantitative condensation with formation of ethyl thiolacetimino-ether 
hydrochloride, NH:CMe’SEt,HCl, prismatic crystals, which does not 
yield ammonium chloride when warmed in alcoholic solution. 

When an ethereal solution of the imino-ether obtained from aceto- 
nitrile and ethyl alcohol was shaken with a cold aqueous solution of 
glycine ester hydrochloride, the ethyl ether of ethyl isoacetylglycine, 
OEt-CMe:N-CH,°CO,Et, was obtained as a pleasant smelling oil, 
b. p. 58—59°/0'27 mm. ; the ethyl ester of the corregponding methyliso- 
acetylglycine, OMe-CMe:N-CH,:CO,Et, was an oil, b. p. 
56—57°/0°33 mm. The analogous ethyl ester of methylisopropionyl- 
glycine, OMe*C(CH,Me): N-CH,-CO,Et, had b. p. 59—60°/0°25 mm. 

When acetiminoethyl ether in ethereal solution is shaken with 
cold aqueous solution of phenylhydrazine hydrochloride, acetophenyl- 
hydrazonoethyl ether, NHPh-N:CMe-OEt, is obtained as an amber- 
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yellow, viscous oil, b. p. 145—147°/13 mm. The analogous and 
isomeric propionophenylhydrazonomethyl ether, 
NHPh:N:C(CH,Me)-OMe, 


is a yellow liquid, b. p. 88—89°/0'29 mm., 148°/12 mm. (slight 


(s 
decomp. ). D. F. T. 


Action of Sodium Hypochlorite on Amides of a-Hydroxy- 
acids. A New Method for the Degradation of Sugars. 
R. A. Weerman (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
1163—1167).—The method adopted for the degradation of amides of 
af-unsaturated acids (A., 1913, i, 1195) is also applicable to amides of 
a-hydroxy-acids, 

Mandelamide was converted into benzaldehyde on treatment with 
sodium hypochlorite, and since benzylidene-azine, benzaldehydesemi- 
carbazone and azodicarbonamide were produced when hydrazine 
sulphate was added to the reaction mixture, it was concluded that 
sodium isocyanate was also a product of the main reaction, which 
proceeded therefore in a manner analogous to the Hofmann reaction : 

C,H,-CH(OH):CO-NH, —>C,H,-CH(OH)-CO-NHCI—> 

C,H,-CH(OH):N:C:0—> C,H,*CHO + HN:C:0 

By applying the reaction to the amides of the hydroxy-acids of the 
sugar series, a degradation of the original sugar was achieved. 
d-Gluconamide, m. p. 142—-143°, [a]j/+33°8°, prepared by passing 
ammonia into an alcoholic solution of the crude gluconolactone, was 
thus converted into d-arabinose, which was isolated in 50% yield as its 
diphenylhydrazone, m. p. 202—203° (uncorr.). The sugar was liberated 
with formaldehyde, it had m. p. 156—157°, [a]}) — 105-7° (twenty-four 
hours after dissolving). 

{n a similar way d-galactose was converted through d-galactonamide 
into d-lyxose, isolated as its p-bromophenylhydrazone, m.p. 156—157°. 

G. F. M. 


Hydrogen Peroxide. II. Tetramethylenedicarbamide Diper- 
oxide. C. von GiRsEwALD and H. Siecens (Ber., 1914, 47, 
2464—2469).—lIt is already known that hexamethylenetetramine can 
form compounds with hydrogen peroxide (von Girsewald A., 1912, 
i, 835), and a compound of hydrogen peroxide with carbamide has 
already been introduced into commerce ; since formaldehyde gives a 
condensation product with carbamide, the authors have been encouraged 
to attempt the synthesis of a peroxide compound from this condensation 
product and hydrogen peroxide. 

When a solution of the condensation product of formaldehyde and 
carbamide in nitric acid is treated with hydrogen peroxide, or when 
a mixture of carbamide, 30% hydrogen peroxide and 35% form- 
aldehyde solution is treated in the cold with nitric acid (D 1:4), tetra- 
methylenedicarbamide diperoxide separates in needles, m. p. above 175° 
(decomp.). The new substance is sparingly soluble in most solvents, 
but dissolves in nitric and sulphuric acids; when boiled with dilute 
acids or alkalis it is quantitatively resolved into its constituents or 
their decomposition products; the substance explodes when heated 
directly by a flame. On account of the lack of a suitable solvent, the 
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molecular weight of this substance could not be determined, but the 


constitution co<nH: OH 0-0-0 a is attributed to it, 
NH: CH, ‘N: CH, ‘we. 


whilst the formula CO co CO is believed to 


\NH-CH,-N-CH,-NH7 
represent the structure of the condensation product of formaldehyde 
and carbamide. 
Hydrazine, formaldehyde, and hydrogen peroxide have also been 
found to condense, giving an organic peroxidic substance, the investiga- 
tion of which is still incomplete. D. F. T. 


Platinum Compounds of isoNitriles [Carbylamines] which 
contain a Cyano-radicle. L. Tscnuacarv and P. Teearu (2:r., 1914, 
47, 2643—2647).—Ina recent communication (Tschugaev and Teearu, 
A., 1914, i, 392) it has been shown that carbylamines form additive 
complexes with platinous chloride. The compounds generally were of 
the composition [Pt(R-NC),]PtCl,, and were resolved by heating into 
the monomeric substances, [Pt(R- NC), |Cle, but the éert.-butyl compound, 
[Pt(CMe,*NC),|PtCl,, was exceptional in failing to pass easily into the 
monomeride, and is now found to behave peculiarly towards excess of 
the carbylamine. 

If the deep red compound, [Pt(CMe,*NC),]PtCl,, is shaken with 
excess of ¢ert.-butylearbylamine, it dissolves to a colourless solution, 
containing an unstable compound, [Pt(CMe,*NC),|Cl,, the solution of 
which can only be kept unaltered for a few hours even at 0° ; at higher 
temperatures it gives a yellow, fluorescent jelly, which soon crystailises 
in needles ; this new substance is a platinum di-tert.-butylcarbylamine 
dicyanide, | Pt(CMe,*NC),](CN),, which is resolved into the free carbyl- 
amine and potassium platinocyanide by potassium cyanide, and can be 
obtained synthetically from platinous cyanide and ¢ert.-butylearbylamine 
directly by the addition of water to a mixture in aqueous alcoholic 
solution. In this method of preparation, the mixing of the two 
reagents in aqueous alcoholic solution is accompanied by a partial 
separation as a red solid, which is isomeric with the above yellow 
substance, and so is designated B-platinum di-tert.-butylcarbylamine 
dicyanide, This is obtained in a pure condition more readily by dis- 
solving the earlier a-modification in much water, heating at 100°, and 
treating with a mixture of alcohol and ¢ert.-butylcarbylamire, or by 
the action of tert.-butylcarbylamine on an aqueous solution of a soluble 
metallic platinocyanide in the presence of acetic acid. The 8-modifica- 
tion consists of microscopic, red needles with a lustre resembling that 
of magenta; when heated alone or with suitable liquids, such as 
chloroform and alcohol (in which it is almost insoluble), it passes into 
the soluble a-modification. It is probable that the 8-modification is a 
dimeric form, [Pt(CMe,-NC),|Pt(CN),, because the unstable solution 
mentioned above as containing a compound, [Pi(CMe,:NC),|Cl,, 
immediately reacts with potassium or barium platinochloride, giving 
the red B-compound. 

Other carbylamines can be made to yield compounds of this new 
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type by allowing a bimolecular proportion of carbylamine to act on a 
solution of potassium platinochloride and potassium cyanide in the 
molecular proportions 1:2. Under these conditions, methylcarbyl- 
amine gives an orange-yellow precipitate which soon becomes colourless, 
the latter substance forming needles of the composition 
[ Pt(MeNC), |(CN),. 

This is remarkably stable, and can also be obtained by heating silver 
platinocyanide with excess of methyl iodide in a sealed tube at 120—130° 
for six hours. 

In an analogous manner to the last substance, the closely similar 
ethylearbylamine derivative, platinum diethylearbylamine dicyanide, 
[Pt(EtNC),(CN),], can be obtained. D. F. T. 


Action of Alkali-Metal Hydroxides on Sodium Nitroprusside. 
José Grrat Pererra (Anal. Fis. Quim., 1915, 13, 144—154).—In 
solution in methyl alcohol, sodium hydroxide reacts with sodium 
nitroprusside in accordance with the equation : 

Na,Fe(NO)(CN),,.2H,O + 2NaOH = Na,Fe(NO,)(CN),,H,O + 2H,0. 
Potassium hydroxide yields the analogous salt, 

K,Na,Fe(NO,)(CN),,H,0. 
Ammonium hydroxide reacts differently, the product at 0° being 
the aminoprusside, Na,(NH,)Fe(CN),. The reaction at ordinary 
temperature corresponds with the equation: Na,Fe(NO)(CN), + 
3NH, + H,O = Na.(NH,)Fe(CN).,NH, + NH,NO,,. . J. W. 


New Synthesis of Iminodiacetonitrile and its Conversion 
into Hydrazinodiacetic Acid. J. R. Batmry and D. F. Snyper 
(J. Amer. Chem. Soc., 1915, 3'7, 935—942).—As it appeared probable 
from the work of various authors that methyleneaminoacetonitrile, 
CH,:N-CH,°CN, would readily unite with hydrogen cyanide, experi- 
ments have been carried out which show that the reaction takes place 
at the ordinary temperature with formation of iminodiacetonitrile, 
NH(CH,°CN),. The hydrochloride of iminodiacetonitrile can be 
conveniently prepared by dissolving the nitrile in a 20% solution of 
hydrogen chloride in methyl aleohol ; the nitrate has m. p. 134—135°. 
The nitroso-derivative, NO-N(CH,°CN),, m. p. 38°, crystallises in 
pale yellow, slender prisms. The benzoyl derivative, NBz(CH,°CN),, 
m. p. 131—132°, forms diamond-shaped prisms. When a solution of 
iminodiacetonitrile in glacial acetic acid is treated with potassium 
cyanate and the product boiled with hydrochloric acid, and subse- 
quently evaporated to dryness and boiled with 5% alcoholic solution of 
hydrogen chloride, ethyl hydantoin-l-acetate (Jongkees, A., 1908, i, 
960) is produced. 

CS—NPh 


Ethyl 2-thio-3-phenylhydantoin-1-acetate, CO,Et‘CH,-N< CH.-Go ? 
2 


m. p. 134°, erystallises in long, slender prisms ; it was prepared by the 
following method. Iminodiacetonitrile was treated with WV-sodium 
hydroxide and the solution boiled until ammonia ceased to be evolved. 
The solution was then neutralised with hydrochloric acid, evaporated to 
a small bulk, and boiled with an alcoholic solution of pheny!lthio- 
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carbimide. The solution was evaporated to dryness and the residue 
boiled with 59% alcoholic hydrogen chloride solution. Zthyl 2-thio- 
3-methylhydantoin-1-acetate, m. p. 62°, prepared in a similar manner by 
means of methylthiocarbimide, forms slender needles. 

When methyl iminodiacetate hydrochloride is treated with sodium 
nitrite, methyl nitrosoiminodiacetate is produced, which on reduction 


with sodium amalgam is converted into hydrazinodiacetic acid. 
E. G. 


Nitroso-derivatives of Semicarbazinodiacetic Acid Esters. 
J. R. Battey and D. F. Snyper (J. Amer. Chem. Soc., 1915, 37, 
942—946).—-Bailey and Read (A., 1914, i, 1055) have shown that 
methyl semicarbazinodiacetate reacts with nitrous acid with formation 
of methyl iminodiacetate. It is now shown that an intermediate nitroso- 
compound is produced in this reaction which, when left in the air, 
decomposes in a few hours with formation of methyl carbamidodiacetate. 

Methyl nitrososemicarbazinodiacetate, 

NH,*CO-N(NO)-N(CH,°CO,Me),, 
m. p. 67°5° (decomp.), crystallises in deep yellow, tetragonal prisms. 
The corresponding ethyl nitroso-ester, m. p. 60° (decomp.), separates 
from ether as a mass of haic-like needles. 

Methyl carbamidodiacetate, NH,*CO-N(CH,*CO,Me),, m. p. 145° 
(decomp.), crystallises in prisms ; it can also be prepared by the action 
of potassium cyanate on the hydrochloride of methyl iminodiacetate, 
When a solution of this compound in ethyl alcohol is treated with 
sodium ethoxide, it is converted into ethyl hydantoin-l-acetate, and 
similarly on treating a solution in methyl alcohol with sodium 
methoxide, methyl hydantoin-l-acetate is produced which has m. p. 
114°, and not 107—108° as stated by Jongkees (A., 1908, i, 960). 

Ethyl carbamidodiacetate, obtained by the decomposition of ethyl 
nitrososemicarbazinodiacetate or by the action of potassium eyanate on 
the hydrochloride of ethyl iminodiacetate, seems to exist in two forms, 
m. p. 76° and 80°. EK. G. 


Gustavson’s So-called Vinyltrimethylene (Vinylcyclopropane) 
and Ethylidenetrimethylene (Ethylidenecyclopropane). AL. 
Favorskt and V. Batauin (J. Russ. Phys. Chem. Soc., 1914, 46, 
726—729).—-Demjanov found that the reduction of the crystalline 
nitrosite obtained by the action of nitrogen trioxide on Gustavson’s 
“ vinyltrimethylene” (A., 1896, i, 669) yields cyclobutanone (A., 1908, 
i, 329), and that the latter is also formed when this hydrocarbon is 
oxidised by means of permanganate. These results indicate that 
“vinyltrimethylene” is a derivative of cyclobutane and not of cyclo- 
propane. Further, one and the same tertiary alcohol is obtainable 
from “vinyltrimethylene” and from “ ethylidenetrimethylene,” the 
latter hydrocarbon being prepared from the former by addition, and 
subsequent removal by the action of alcoholic potassium hydroxide, of 
hydrogen iodide (A., 1913, i, 451). The authors draw the conclusion 
that “vinyltrimethylene ” and “ethylidenetrimethylene” are methylene- 
cyclobutane and 1-methyl-A!-cyclobutene respectively, confirmation of this 
being furnished by the oxidation of the latter hydrocarbon to levulic 
acid. 
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The mechanism of the formation of methylenecyclobutane is 
analogous to that of trimethylethylene from ¢ert.-butyl bromide and 
may be represented thus : 

OH, Pu be CH,°CBr-CH,Br CH,°C:CH, 
. 2Oe —> | | —> | 
CH,Br’s ‘CH,Br CH,°CH, CH,°CH, 
x. MB. 


Chief Difficulties in the Treatment of the Orientation 
Question. Ju. OBerMiLLER (Zeittsch. angew. Chem., 1914, 27, 
483—485).—A theoretical paper. The main point is that it is 
apparently the influence exerted on ortho- and para-hydrogen atoms by 
orientating substituents which determines the position of the entering 
group. Ortho- and para-directing substituents increase the reactivity 
and facilitate the substitution of ortho- and para-hydrogen atoms ; for 
example, phenol nitrates more readily than benzene, and gives o- and 
p-nitrophenols. Meta-directing substituents decrease the reactivity of 
ortho- and para-hydrogen atoms, and so the entering group takes the 
meta-position, but with diminished facility, as, for example, the 
further nitration of nitrobenzene. To this general conception there are 
numerous exceptions difficult of explanation. Thus, although replacement 
of hydrogen is hindered by the nitro-group, ortho- and para-chlorine 
atoms are given exceptional reactivity. Then the entering substituent 
and the conditions of reaction exert considerable influences, the nitro- 
group as such prefering to enter in the ortho-position, whilst the 


sulphonic group avoids this position. This is illustrated in cases where 
the meta-position is already occupied, as in m-toluic acid, which gives, 
mainly, the 2-nitro-acid, but the 4-sulphonic acid. Further difficulties 
are encountered in the fact that all substances containing ortho-para 
directing substituents are not substituted with greater facility than 
when these groups are lacking, as in the sulphonation of chlorobenzene. 
G. F. M. 


Interpretations of Some Stereochemical Problems in 
Terms of the Electronic Conception of Positive and Negative 
Valences. III. Continuation of the Interpretation of the 
Brown and Gibson Rule. IV. Simultaneous Formation of 
o-, m-, and p-Substituted Derivatives of Benzene. V. Reply 
to A. F. Holleman. Harry Suriptey Fry (J. Amer. Chem. Soc., 
1915, 3'7, 855—892).—In earlier papers (A., 1914, i, 263, 675) the 
author has employed the electronic conceptior of positive and negative 
valences and the electronic formula for benzene to explain the 
anomalous behaviour of many benzene derivatives and the mechanism 
of halogen substitution in the benzene nucleus and side-chain. 

In the present papers, Brown and Gibson’s rule is further con- 
sidered and certain deductions are drawn. An explanation of the 
simultaneous formation of ortho-, meta-, and para-derivatives is 
advanced which is based on the conceptions of electronic isomerism 
and electronic tautomerism or the existence of electromerides in 
dynamic equilibrium ; the mechanism of these changes is discussed. 
It is shown that the electronic formula for benzene and the electronic 
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rule for substitution are directly correlated with Holleman’s hypotheses, 
and a reply is made to Holleman’s objections to them (this vol, i, 9). 
E. G. 


The Bromination of o-Nitrotoluene. o0-Nitrobenzylpyri- 
dinium Chloride. Wituetm Guiuup (Ber., 1915, 48, 432—435).— 
Hitherto the action of bromine on o-nitrotoluene has been understood 
not to be purely substitutive, but to be a more complex process, the 
isolated product being dibromoanthranilic acid (Greiff, A., 1880, 648). 
If, however, iron is used as a catalyst, the simple substitution of 
bromine into o-nitrotoluene can be easily effected, the product con- 
sisting mainly of 4-bromo-2-nitrotoluene. The product is very 
resistant to oxidation by potassium permanganate and only small 
quantities of 4-bromo-2-nitrobenzoic acid and a substance, m. p. 178°, 
possibly 6-bromo-2-nitro»enzoic acid, could be obtained. Oxidation by 
chromic acid in concentrated sulphuric acid solution gave a small 
quantity of bromonitrobenzaldehyde. 

o-Nitrobenzylpyridinium chloride, prepared from  o0-nitrobenzy] 
chloride, is a colourless solid which separates with 1H,O and then has 
m. p. 104—105°; when anhydrous, the m. p. is 203—204°. The 
yellow substance, m. p. 76°, obtained by Lellmann and Pekrun (A., 
1891, 88), cannot hive been pure, D. F. T. 


The Theory of the Oscillation of the Indene Double 
Linking. Cu. Courtot (Compt. rend., 1915, 160, 523—526).—The 
author has prepared certain 1l- and 3-derivatives of indene and shown 
that there is no necessity for Thiele’s theory of the oscillation of the 
double linking in the indene nucleus in the case of benzylindene 
(compare A., 1906, i, 569). 

Acetone condenses with the magnesium derivative of indene to give ° 
1-dimethylbenzofulvanol, b. p. 125°/8 mm. (compare A., 1911, i, 193; 
1912, i, 250), which by means of alcoholic potassium hydroxide is 
converted into 3-dimethylbenzofulvanol, m. p. 82°. These two 
isomerides are distinguished by their behaviour on oxidation. With 
5% aqueous potassium permanganate the former gives an acid lactone, 
m. p. 225°, which on boiling with barium hydroxide yields acetone 
and homophthalic acid, whilst the solid isomeride gives homophthalic 
acid directly. 

Benzyl] chloride reacts with the magnesium derivative of indene to 
give l-benzylindene, b. p. 175—177°/14 mm., which with alcoholic 
potassium hydroxide gives 3-benzylindene, b. p. 185—187°/14 mm., 
m, p. 34° (compare Thiele, Joc. cit.). These two isomerides are 
distinguished by their behaviour towards bromine. The 3-isomeride 
first fixes two atoms of bromine, which are eliminated almost immediately 
as hydrogen bromide, leaving phenylbenzofulvene. 1-Benzylindene 
gives a liquid dibromide, which does not spontaneously lose hydrogen 
bromide, and when treated with pyridine only yields resinous products. 

The bromide of diphenylearbinol condenses with the magnesium 
derivative of indene to give 1-benzhydrylindene, m. p. 161° (formula 1). 
Diphenylbenzofulvene on hydrogenation yields 3-benzhydrylindene, 
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m. p. 115—116° (formula II), which can also be prepared from its 
l-isomeride by the action of alcoholic potassium hydroxide, 


/\ OH 1? 
CH CH 
i ale. 
CH-CHPh, G*CHPh, 
(L.) os 


Interaction of Dibromomethy] Ether, (CH,Br),O, and Benzene 
in Presence of Aluminium Bromide. I. L. Rascevirscn- 
Zupkovski (J. Russ. Phys. Chem. Soc., 1914, 46, 698—704).—The 
principal product of this reaction is diphenylmethane, which is 
accompanied by considerable proportions of m- and p-dibenzylbenzenes 
and by traces of anthracene, toluene and resinous hydrocarbons of 
high boiling points ; the yields of anthracene and toluene diminish as 
the excess of benzene taken is increased, ' 

The first change is probably the interaction of aluminium bromide 
and dibromomethyl ether, with formation of dibromomethane, the 
subsequent stages being represented by the following equations 
(compare Friedel and Crafts, A., 1887, 1102): CH,Br,+2C,H,= 


CH,Ph, + 2HBr; 2CH,Br, + 2C,H,= C,H,<G7;2>O,H, + 4HBe ; 
2 


: H 
CoH? >CoH, + 2CH, Br, = OH <i, Cols + 2HBr + 2MeBr ; 


MeBr+C,H,=C,H,Me+HBr. The isomeric dibenzylbenzenes are 
probably formed thus: CH,Br,+C,H,=CH,PhBr+HBr and 
CH,PhBr+CH,Ph, =C,H,(CH,Ph),+ HBr. The formation of m- and 
p-dibenzylbenzenes, without the ortho-isomeride, is analogous to the 
results of Ador and Rilliet’s experiments on the methylation of benzene 
(A., 1879, 228, 527). T. H. P. 


Theory of Nitrating Mixtures in its Application to the 
Nitro-derivatives of Naphthalene. A. Saposunixov (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1102—1110).—The author considers the 
results of Patart’s investigation of the nitration of naphthalene 
(Mémorial des poudres et de salp., 9, 11) in the light of the theory of 
the action of nitrating mixtures developed by him in connexion with 
the nitration of cellulose (A., 1907, i, 390; A., 1910, i, 156). If the 
results are expressed in the form of a triangular diagram, it is found 
that here too the distribution of the different degrees of nitration in 
the diagram correspond moderately well with the vapour pressure 
curves of the nitric acid and consequently with the condition of the 
acid in the mixtures. For example, all the points corresponding with 
tetranitronaphthalene are found in that region of the acid mixtures 
where all the nitric acid exists in the form of free monohydrate, 
HNO,. If the lines of the diagram representing equimolecular pro- 
portions of nitric and sulphuric acids are considered, it is seen that the 
degree to which the naphthalene is nitrated alters with the relative 
proportion of water present: with from 0 to 20—25% of water, 
tetranitronaphthalene is obtained ; with 25—50%, trinitronaphthalene ; 
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with 50—60%, di- and tri-nitronaphthalenes ; with 60—65%, dinitro- 
naphthalene, and with a still greater proportion, the mononitro- 
derivative. 

The similarity between the diagrams for the nitro-derivatives of 
naphthalene and cellulose no longer holds with acid wmixtures 
approaching pure water or pure sulphuric acid. In general, nitration 
of cellulose is impossible when the acid contains more than 60—65 mol. °%, 
of water, whereas naphthalene may be nitrated by mixtures containing 
75—80 mol. % of water. Increase of the sulphuric acid beyond a 
certain limit renders nitration impossible, since the excess of sulphuric 
acid decomposes the nitrated products ; in the case of naphthalene, the 
latter is carbonised by an excessive proportion of sulphuric acid in the 
nitrating mixture. When naphthalene is nitrated to a high degree, 
the oxides of nitrogen liberated oxidise the nitro-products and diminish 
the yield. a: Se me 


The Condensation of Benzaldehyde and isoAmylamine. N. 
Isnizaka (Ber., 1914, 47, 2456—2460).—A special application of the 
reaction for the preparation of amines by heating an aldehyde or 
ketone with ammonium formate in the presence of a free acid 
(Wallach, Hiittner, and Altenburg, A., 1906, i, 160). 

A mixture of isoamylamine and benzaldehyde with formic acid was 
maintained at boiling temperature for six to seven hours, when 
benzylisoamylamine, C,H,,*"NH°CH,Ph, and d:benzylisoamylamine, 
C;H,,°N(CH,Ph),, b. p. 192—194°/19 mw., could be separated from the 
reaction product. The latter base (hydrochloride, m. p. 150—155°; 
Jerrocyanide, crystalline scales) gave a methiodide, colourless needles, 
m. p. 154—155°; of which the corresponding quaternary ammonium 
hydroxide on decomposition by heat gave mainly dibenzylisoamylamine 
with a smaller amount of benzylmethylisoamylamine, C,H,,*NMe*CH,Ph, 
b. p. 107—109°/12 mm., hydrochloride, m. p. 198—199°. 

On carefully treating dibenzylisoamylamine in the cold with a 
mixture of sulphuric and fuming nitric acids, there was obtained 
dinitrodibenzylisoamylamine, C,H,,*N(CH,"C,H,*NO,), (hydrochloride, 
m. p. 186—187°), which by reduction with tin in a mixture of 
hydrochloric and acetic acids was converted into diaminodibenzyliso- 
amylamine, O,H,,*N(CH,°C,H,°NH,),; hydrochloride, hygroscopic, 
amorphous powder; platinichloride, m. p. near 150° (decomp.) ; 
acetyl derivative. D. F. T. 


The Preparation of Symmetrically Substituted Carbamides. 
Apotr Sonn (Ser., 1914, 47, 2437—2443).—The direct introduction 
of alkyl and aryl radicles into carbamide is especially conveniently 
effected by evaporating a mixture of carbamide and an amine with 
acetic acid ; thus carbamide with a bimolecular proportion of a primary 
amine in the presence of acetic acid undergoes almost quantitative 
change, according to the equation : 2NH,R + CO(NH,), = CO(NHR), + 
2NH,. Also, a monoalkylcarbamide on heating in acetic acid is 
converted into a symmetrical dialkylearbamide as represented by 
2NHPh-CO-NH,=CO(NHPh), +CO(NH,),. In this type of chemical 
change, carbamide can be replaced by ammonium thiocyanate, which 
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gives an almost theoretical yield of s-diphenylcarbamide and hydrogen 
sulphide when heated for an hour with a bimolecular proportion of 
aniline in boiling acetic acid. 

The new process proves exceptionally useful for the production of 
symmetrically substituted carbamides containing unlike alkyl groups, 
for the preparation of which the troublesome carbimides are generally 
necessary. A monoalkylcarbamide is allowed to react with a primary 
amine in the presence of acetic acid; in this way, ethylamine and 
p-ethoxyphenylearbamide give rise to p-ethoxyphenylethylcarbamide, 
whilst phenylmethylcarbamide is obtained from methylcarbamide and 
aniline. For this type of change it is advisable to take only sufficient 
acetic acid for salt formation with the base as otherwise there is a 
danger of the formation of a diarylearbamide. In the interaction of 
the carbamide with an aliphatic amine the process is not so simple as 
with an aromatic amine, and it is difficult to effect the formation of 
a dialkylearbamide 

In some cases it is found that the amine enters into reaction with 
the carbamide in equimolecular proportion only, examples of this 
behaviour being supplied by aminoazobenzene and -aminoanthra- 
quinone, which react with carbamide in acetic acid solution producing 
benzeneazophenylearbamide, NPb:N-C,H,;-NH-CO-NH,, orange-red 
leaflets or prisms, m. p. 223—-224° (hydrochloride, deep red), and anthra- 
quinonylcarbamide respectively. 

Very feebly basic amino-compounds such as glycine and anthranilic 
acid fail to give this reaction; o-nitroaniline is also recoverable 
unchanged from the mixture, but its meta-isomeride passes quantita- 
tively into the corresponding s-carbamide. 

Only primary amines are suited to this reaction, so that it is not 
possible to produce tetra-substituted carbamides in this manner ; the 
failure of s-diphenylearbamide to react with aniline under the 
described conditions is in aecord with this result which recalls the 
similar shortcomings of the method for the preparation of alkylated 
carbamides from the corresponding alkylammonium carbamates 
(Fichter and Becker, A., 1912, i, 15). It is probable that the 
formation of a carbimide supplies an intermediate stage in the pro- 
duction of the substituted carbamide, in support of which view it is 
found that a certain quantity of s-diphenylmethylearbamide is 
obtainable from methylaniline and phenylearbamide, the latter 
substance being able to produce phenylcarbimide by elimination of 
water, whereas dialkylcarbamides do not react with primary amines. 

No other solvent was discovered to give as good results as acetic 
acid, and it was not found possible to extend the method of substitution 
to thiocarbamide or guanidine. D. ¥. TF. 


Preparation of New Substituted Carbamides and Their 
Use for Stabilising Nitro-ccompounds. Fasrique Prop. Cum. 
Orc. pe Larne, Issy, France (£ng. Jat. 17501, July 23, 1914; from 
J. Soc. Chem. Ind,, 1915, 34, 378).—Tetra-substituted carbamides, 
NRR'-CO-NR2R3, where R and R?=aryl and R! and R®=alkyl, 
especially a-phenyl-B-0-tolyl-a-methyl-B-ethylcarbamide, a-phenyl-B-0-tolyl- 
B-methyl-a-ethylearbamide, aa-di-o-tolyl-B-methyl-B-ethylcarbamide, and 
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aa-di-o-tolyl-BB-diethylcarbamide, may be used for stabilising nitro- 
compounds, such as explosives or celluloid. They are viscous liquids 


or they melt below 50°, and are very soluble in organic media. 
J.C. W. 


Production of Carbamides of the Naphthalene Series. 
FARBENFABRIKEN VoRM. F. Bayer & Co. (Fr. Pat. 471933, May 7, 
1914; from J. Soc. Chem. Ind., 1915, 34, 347. Compare this vol., i, 
14).—The process may be applied to other aminoacyl derivatives of 


8-amino-a-naphtholsulphonic acid and of naphthylaminesulphonic acid. 
J.C. W. 


Thymol: Its Melting- and Solidifying-points. Roperr 
Metprum (Chem. News, 1915, 111, 193—195).—Recorded values for 
the m. p. of thymol vary from 44° to 50°. The author’s freezing-point 
measurements give 48-2—49-2°. The higher value agrees fairly closely 
with the m. p, observatisns. Water lowers the m. p., and in presence 
of excess of water it was found to melt at 43°. H. M. D. 


Preparation of Alkylaminoacylcatechols. FarBENFABRIKEN 
vorm. F. Bayer & Co. (D.R.-P. 277540; from J. Soc. Chem. Jnd., 1915, 
34, 303).—Arylsulphony] haloids are allowed to act on salts of amino- 
acyleatechol ethers and alkali carbonates in an inert medium, such as 
acetone, water being added gradually as the reaction progresses. ‘The 
arylsulphonylamino-derivatives thus obtained are then alkylated and 


finally saponified. J.C. W. 


Formation of Dialkyloxyanilinés in Reduction Processes. 
Eustace Epenezer Turner (T., 1915, 10'7, 469—474).—In connexion 
with certain work on di-o-substituted benzenes, 2-aminoresorcinol 
diethyl ether was prepared. ‘This compound has been described by 
Pukall (A., 1887, 662) as an easily oxidisable substance of m. p. 124°. 
As the product obtained by the author bas m. p. 57° and was very 
stable, the present work was carried out which shows that Pukall’s 
compound was not 2-aminoresorcinol diethyl ether, but probably 
consisted of 4 : 4’-diamino-3 : 5 : 3’ : 5’-tetraethoxydipheny]. 

2-Aminoresorcinol diethyl ether, NH,*C,H,(OEt),, m. p. 57° (uncorr.), 
prepared by the reduction of 2-nitroresorcinol diethyl ether with tin 
and hydrochloric acid, crystallises in colourless needles ; its hydro- 
chloride and platinichloride were prepared. 2 : 6-Diethoxybenzeneazo- 
B-naphthol, obtained by adding the diazotised amine to an alkaline 
solution of -naphthol, forms deep red plates with a bright green 
reflex ; it has m. p. 104° when heated slowly, but the m. p. varies with 
the rate of heating. 

By the reduction of 2-nitroresorcinol dimethyl ether with tin and 
hydrochloric acid, Kauffmann and Franck (A., 1907, i, 1093) 
obtained 2-aminoresorcinol dimethyl ether ; it has now been found that 
chloro-2-aminoresorcinol dimethyl ether is also produced in this 
reaction. 2-Aminoresorcinol dimethyl ether hydrochloride and 
platinichloride have been prepared. Chloro-2-aminoresorcinol dimethyl 
ether, m. p. 50° (uncorr.), forms slender, colourless needles; its hydro- 
chloride and platinichloride are described. 
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An attempt was made to convert 2-aminoresorcinol dimethyl ether 
into pyrogallol dimethyl ether by means of the method recommended 
by Cain (T., 1906, 89, 19); a small quantity of a substance with the 
properties of pyrogallol dimethyl ether was produced, but it could not 
be obtained in a pure state. E. G. 


Iron Compounds of Phenols. VII. Compounds of Eugenol 
and Vanillin with Iron, R. F. Werntanp and Hermann Nerr 
(Arch. Pharm., 1914, 252, 600—608. Compare Weinland and Binder, 
A., 1914, i, 553).—The following compounds of iron, containing the 
metal in the form of a complex anion, have been obtained by treating 
ferric acetate with an alkali hydroxide in absolute alcoholic solution ; 
they are black, crystalline powders which appear violet or reddish- 
violet under the microscope, are insoluble in water, and are decomposed 
by acids or alkalis : sodium tetravanillin-ferrate, 

[ Fe{O-C,H,(OMe)-CHO},]Na,$H,0 ; 
potassium pentavanillin-ferrate, [Fe{O-C,H,(OMe)-CHO},|K,,H,O 
sodium = tetraeugenol-ferrate, [Fe{O-C,H,(OMe)-C,H,},|Na,>H,O 
compound of potassium tetraeugenol-ferrate and eugenol, 
[ Fe{O-C,H,(OMe)-C,H,},|K,C,H,-C,H,(OMe)-OH. 

The last compound is always contaminated with the colourless 
potassium salt of eugenol, which is removed by washing with 96% 
alcohol. Eugenol and potassium hydroxide in absolute alcohol yield 
the salt, U,H,*C,H,(OMe)-OK,2C,H,-C,H,(OMe)-OH, colourless 
needles. C. 8. 


3 
? 


Studies in Phototropy and Thermotropy. VI. Poly- 
morphic Vanillylidenearylamines Produced by Trituration 
and by the Influence of Actinic Light. ALrreo Senrier and 
Rozert Bensamin Forster (T., 1915, 107, 452—459).—Senier and 
Shepheard (T., 1909, 95, 1951, 1954) have drawn attention to the 
phototropic and thermotropic properties exhibited by p-hydroxy- 
benzylidene-m-toluidine and by vanillylidene-m-toluidine, Senier and 
Forster (T., 1914, 105, 2462) have found that this polymorphic 
change is a general property of p-hydroxybenzylidenearylamines, and 
it is now shown that this is also true of the vanillylidenearyl- 
amines. 

It has been observed that the deeper-coloured forms of the 
vanillylidenearylamines gradually revert to the paler varieties when 
they are removed from the influence of actinic light. Most of the 
bases exhibit thermotropy within certain limits of temperature. 
Phototropy was not detected among these bases or their polymorphic 
varieties, but, on exposure to sunlight for three or four months, most 
of them became much deeper in colour. The polymorphic varieties 
obtained by trituration generally show a deeper change of colour on 
prolonged exposure to actinic light than that exhibited by the 
original bases. Triboluminescence was not observed among these 
compounds. The following substances have been prepared and 
studied. 

Vanillylideneaniline has m. p. 157° (corr.). Vanillylidene-o-, -m- and 
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-p-toluidines have m. p. 113—114° (corr.), 84° (corr.), and 119—120° 
(corr.) respectively. Vanillylidene-o-4-xylidine, 
OH:C,H,(OMe):CH:N-C,H,Me,, 
m. p. 112—113° (corr.), forms pale yellow needles ; vani/lylidene-m-4- 
xylidine, m. p. 109° (corr.), forms colourless plates which rapidly turn 
brownish-yellow in sunlight ; vanillylidene-p-xylidine, m. p. 103° (corr.), 
crystallises in pale yellow needles. Vanillylidene-y-cumidine, 
OH:C,H,(OMe)-CH:N-C,H,Me,, 
m. p. 123—124° (corr.), forms pale yellow needles. Vanillylidene-p- 
chloroaniline, OH*C,H,(OMe)-CH:N-C,H,Cl, m. p. 128—129° (corr.), 
erystallises in. nearly colourless prisms. Vanillylidene-m- and -p- 
bromoanilines have m. p. 70° (corr.) and 123—124° (corr.) respectively. 
Vanillylidene-p-aminophenol, OH-C,H,(OMe)-CH:N-C,H,°OH, begins 
to decompose at about 170° and melts at 201—202° (corr.). 
Vanillylidene-m- and -p-anisidines, OH-C,H,(OMe)-CH:N-C,H,°OMe, 
have m. p. 118—119° (corr.) and 132° (corr.) respectively. 
Vanillylidene-o-aminobenzoic acid has m. p. 169°(corr.). Vanillylidene- 
m-aminobenzoic acid is very sensitive to polymorphic change, and 
different specimens of equal purity have different m. p.’s. Vanillylidene- 
p-aminobenzoic acid forms yellow needles, which begin to decompose at 
about 200°, and melt at 213—214° (corr.). Vanillylidenebenzidine, 
OH:O,H,(OMe)-CH:N-C,H,°C,H,"NH,, begins to decompose at about 
150° and melts at 184—186° (corr.). Vanillylidene-a- and -f- 
naphthylamines, OH-C,H,(OMe)-CH:N-C,,H,, have m. p. 113—114° 
(corr.) and 148—149° (corr.) respectively. E. G. 


Aryl Chlorothiols. II. Tx. Zrxcke (Annalen, 1913, 400, 1—27. 
Compare A., 1912, i, 762).—Aryl hydroxythiols, Ar-S°OH, of the 
benzene series have not been obtained ; an analogue in the anthracene 
series (anthraquinone-a-sulphenic acid) has been prepared by Fries (A., 
1912, i, 1005). 

[With S. Lennarpt.|—The product, m. p. 170°, obtained by boiling 
p-chloronitrobenzene with alcoholic sodium disulphide (Wohlfart, A., 
1903, i, 203), is not a second modification of pp’-dinitrodiphenyl 
disulphide, as suggested by Blanksma in 1901, but is a mixture of the 
dinitrodiphenyl disulphide (m. p. 181°) and certain impurities. The 
pure disulphide is obtained by reducing an alcoholic solution of the 
product, m. p. 170°, with aqueous sodium sulphide and hydroxide, and 
oxidising the resulting mercaptan with ferric chloride ; the alkaline 
mother-liquor contains p-nitro-p’-aminodipheny! sulphide and the 
4:4'-dinitrodiphenyl ether of p-azophenyl mercaptan (Fromm and 
Wittmann, A., 1908, i, 631). 

p-Nitrochlorothiolbenzene, NO,*C,H,*SCl, yellow crystals, m. p. 52°, 
is prepared like the o-isomeride (loc. cit.), and resembles it in its 
behaviour, except that it is less stable and yields sulphides directly by 
treatment with a- and B-naphthylamines. It is converted into p-nitro- 
benzenesulphony] chloride, p-nitrobevzenesulphonic acid, and pp-di- 
nitrodi, henyldisulphoxide by nitric acid (D 1°4) in hot glacial acetic 
acid, into p-uitrophenyl thiocyanate by potassium cyanide in the same 
solvent, and by the action of water or, better, methy] or ethyl] alcohol 
into p-nitrothiophenyl oxide, O(S*C,H,*NO,),, yellow leaflets, m. p. 160° 
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(decomp.), blackening at 126°. The oxide is reconverted into the 
chlorothiol by phosphorus pentachloride, yields pp’-dinitrodiphenyl 
disulphide and the disulphoxide by continued treatment with methyl 
or ethyl alcohol or with acetic acid, and forms with alcoholic alkalis 
cherry-red solutions which doubtless contain the alkali salts of the 
hydroxythiol. These solutions yield p-nitrobenzenesulphinates and 
the disulphide by keeping, and the latter and the disulphoxide by 
acidification. 

p-Nitromethoxythiolbenzene, NO,°C,H,°S:OMe, pale yellow needles, 
m. p. 49°, is prepared from dry sodium methoxide and the chlorothiol 
in benzene; it decomposes in moist air, yielding the disulphide, 
the disulphoxide, and the oxide. The isomeric p-nttrophenylmethyl- 
sulphoxide, NO,°C,H,°S-OMe, prepared by oxidising p-nitrophenyl 
methy! sulphide with nitric acid, forms colourless needles or leaflets, 
m. p. 149°. 

p-Nitrobenzenesulphinic acid has m. p. 159°, sintering at 136°, and 
then darkening (Fromm and Wittmann, Joc. cit., gave 120°) ; its 
methyl ester, m. p. 141°, is identical with the sulphone obtained by 
oxidising p-nitrophenyl methyl sulphide with hydrogen peroxide in 
glacial acetic acid. 

In general, p-nitrochlorothiolbenzene resembles the o-compound ((oc. 
cit.) in its behaviour with ammonia and with amines. p-Nitroamino- 
thiolbenzene, NO,°C,H,°S-NH,, yellow needles, m. p. 103°, does not 
form salts with acids, but yields the imine, NH(S°C,H,°NO,), pale 
yellow needles, m, p. 155°, and forms a benzylidene derivative, needles, 
m. p. 130°. p-Nitromethylaminothiolbenzene, NO,*C,H,*S:NHMe, yellow 
crystals, m. p. 48° (methylimine, C,,H,,O,N,S,, faintly yellow needles, 
m. p. 156°), and the corresponding dimethylaminothiol, yellow crystals, 
m. p. 48°, antlinothiol, pale yellow leaflets or needles, m. p. 75°, and 
p-toluidinothiol, yellow needles, m. p. 73°, have been prepared. 

4.p-Nitrophenylthiol-a-naphthylamine, NO,*C,H,°S-C,,H,°N H,, ochre- 
ous yellow needles, m. p. 168°, obtained approximately pure from 
the chlorothiol and a-naphthylamine in cold ether, forms a hyd - 
chloride, colourless needles, and reacts again with the chlorothiol in 
chloroform to form 2 : 4-di-p-nitrophenylthiol-a-naphthylamine, 

NH,°C,,H,(8°C,H,"NO,),, 
golden needles, m. p. 171°, which can be diazotised and condensed with 
8-naphthol, and forms an unstable hydrochloride and a diacetyl deriv- 
ative, C,H, ,0,N,8,, pale yellow crystals, m. p. 181°. 

A compound similar to the preceding is obtained from B-naphthyl- 
amine. 1-p-Nitrophenylthiol-B-naphthylamine, brown needles, m. p. 
157°, forms a hydrochloride, colourless needles, and a diacetyl derivative, 
colourless leaflets, m. p. 160°, and reacts with the chlorothiol in 
chloroform to form 4-nitro-1(a-4'-nitrophenylthiol-B-naphthy!aminothiol)- 
benzene, NO,*C,H,’S:NH-C,,H,*S-C,H,-NO,, yellow crystals, m. p. 
195°. p-Nitrochlorothiolbenzene reacts with dimethylaniline in 
chloroform, yielding p-nitro-p'-dimethylaminodiphenyl sulphide, 

NO,°C,H,°S:C,H,°N Me,, 
reddish-yellow leaflets, m. p. 156—157° (hydrochloride, pale yellow 
needles), and with the requisite phenol in ether to form p-nitro-p- 
hydroxydiphenyl sulphide, NO,*C,H,'S°C,H,°OH, stout, yellow needles, 
ff? 
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m. p. 153--154° (sodium salt, deep red needles ; acetyl derivative, 
faintly yellow needles, m. p. 80°), p-nitrophenyl 1-hydroxynaphthyl 
sulphide, yellow, crystalline powder, m. p. 172° (acetyl derivative, 
faintly yellow needles, m. p. 85°), p-nitrophenyl 2-hydroxynaphthyl 
sulphide, pale yellow needles, m. p. 176° (acetyl derivative, faintly 
yellow needles, m. p. 111°), and 4-nitro-2’ : 4'-dihydroxydiphenyl sul- 
phide, yellow plates, m. p. 182° (diacetyl derivative, colourless leaflets, 
m. p. 115°). 

The chlorothiol reacts with acetone to form p-nitrophenyl acetonyl 
sulphide, NO,°C,H,°S:CH,*COMe, pale yellow leaflets, m. p. 71°, 
which dissolves in concentrated sulphuric acid with an orange-yellow 
colour and is precipitated unchanged by water. Ss 


Benzofulvanol and Benzofulvene. V.GriaNnarp and Cu. Courtot 
(Compt. rend., 1915, 160, 500—504. Compare Thiele, A., 1900, i, 298 ; 
1906, i, 569; Manchot and Krische, A., 1905, i, 
@ \~—cH 142).—a-Benzofulvanol (annexed formula) is obtained 
1 by heating dry trioxymethylene with the bromo- 
magvesium derivative of indene in dry ether 
(compare A., 1911, i, 193; 1912, i, 250; 1914, i, 
H,-OH 945) for five hours under reflux, while stirring 
constantly, and pouring the product on to ice mixed 
with ammonium chloride and ammonia to dissolve the magnesium 
hydroxide. The ethereal solution is then washed and dried, and the 
ether distilled off, leaving the required alcohol as a colourless, viscous 
liquid, b. p. 134°/10 mm., having an odour of roses. It unites with 
two atoms of bromine in chloroform solution and is very unstable on 
keeping, becoming more and more viscous and yellow in colour owing 
to dehydration and polymerisation. Attempts to dehydrate the 
alcohol with the usual agents were unsatisfactory, but by the appli- 
cation of Senderens’ catalytic method, distilling it under 
Va — reduced pressure in an atmosphere of carbon dioxide 
|  H, over alumina at 250°, a-benzofulvene (annexed formula) 
was obtained as a yellow liquid, crystallising imme- 
C diately, giving greenish-yellow spangles, m. p. 37°, 
CH, having a naphthalene-like odour, It rapidly fixes 
bromine and absorbs oxygen, and on keeping, even in a 
sealed tube, rapidly polymerises to a hard, yellow, vitreous mass, which, 
on heating, slowly deepens in colour to a reddish-brown and gives a 
pasty mass at 180°. Kept in a vacuum over sulphuric acid, benzo- 
fulvene partly sublimes and colours the acid red, but mainly 
polymerises. 


Constitution of the f$-Amino-acf-triphenylethyl Alcohol 
obtained by the Action of Light. Lyp1a Monti (Atti R. Accad. 
Lincei, 1915, [v], 24, i, 1483—146).—The author has investigated the 
compound, ©,,H,,ON, obtained by Paternd by the interaction of 
benzophenone and benzylamine under the influence of light (A., 1914, 
ii, 321). When treated with nitrous acid, this base yields principally 
the dehydration product of triphenylethylene glycol obtained by 
Paternd and Forli-Forti (A., 1911, i, 66) and others. This product 
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is either triphenylethylene oxide or triphenylviny] alcohol or can exist 
tautomerically in either form ; its formation is explainable only on the 
assumption that the original compound, C,,H,,ON, is f-amino- 
aaf-triphenylethy! alcohol. T. H. P. 


Hydrolysis of Esters by Activated Magnesium and the 
Etherate of Magnesium Iodide. J. Zatxinp (J. Russ. Phys. Chem. 
Soc., 1914, 46, 692—697).—The action of either magnesium and a 
small proportion of iodine or activated magnesium on esters of 
halogenated carboxylic acids sometimes gives rise to the products of 
hydrolysis of the esters. Thus, when methyl p-bromobenzoate, dry 
ether, magnesium and.iodine are heated together in a sealed tube at 
100°, the products obtained contain p-bromobenzoic acid. Methyl 
m-bromobenzoate also undergoes hydrolysis under these conditions, but 
to a less extent. 

The course of this reaction and the effect on it of various conditions 
were investigated in the case of ethyl benzoate. When heated with 
magnesium alone, this ester remains unchanged; the presence of 
ether is not mnecessary and has little influence. The yield 
of the acid is increased by raising the temperature and, up to a 
certain limit, by prolongation of the heating. Under no conditions 
could complete hydrolysis be attained, owing partly to the establish- 
ment of a condition of equilibrium and partly to the fact that the 
reacting mixture becomes viscous and thus delays further action. It 
is found, indeed, that, although considerable diminution in the amount 
of magnesium iodide etherate taken lowers the yield of acid, slight 
diminution does not invariably do so. 

The conclusion is drawn that this reaction proceeds according to 
the equations; Ph*CO,Et+MgI,=Ph-CO,-MgI+ EtI, and possibly, 
Ph-CO,Et + Ph*CO,-MgI =(Ph*CO,),.Mg+EtI. In presence of excess 
of magnesium, the ethy! iodide forms magnesium ethyl iodide, which 
(1) may react with the carboxyl group, giving the tarry products 
observed, and (2) may give rise to the butane which escapes when the 
tube is opened: Etl+ MgEtI=C,H,,+MglI,. The magnesium iodide 
thus formed may then react with a further molecule of ethyl benzoate. 

T. H. P. 


Preparation of Acetylsalicoyl [o-Acetoxybenzoyl] Chloride. 
R. Wo.rrenstein (D.R.-P. 277659 ; from J. Soc. Chem. Ind., 1915, 
34, 303).—The acid is boiled with thionyl chloride in an inert solvent 
(benzene). J.C. W. 


Organic Flavouring Materials. Grore Conn (Pharm. Zentr.-h., 
1914, 55, 735—747, 763—767).—The tastes of numerous represent- 
atives of three classes of compounds are described. In general, 
oximinoacetic acids form very sweet salts: o-aroylbenzoic acids are 
“ bitter-sweet,” and the tasteless or bitter benzotriazines form sweet 
sulphonic acids, 

The following compounds appear to be new: p-Zolylaldoximinoacetic 
acid, Cs5H,Me-CH:N-0-CH,°CO,H, from the potassium salt of the 
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oxime and potassium chloroacetate, forms leaflets, m. p. 124° ; o-anisald- 
oximinoacetic acid, m. p. 99—100°; p-anisaldoximinoacetic acid, 
OMe:C,H,°CH:N-O-CH,°CO,H, 
broad needles, m. p. 111—114°; piperonaldoximineacetic acid, 
CH,-0,:C,H,*CH:N:O-CH,-CO,H, 
glistening leaflets, m. p. 145° ; o-nitrobenzaldoximinoacetic acid, yellow 
leaflets, m. p. 115°; p-nitrobenzaldoximinoacetic acid, m. p. 142°; 
acetophenoneoximinoacetic acid, CPhMe:N-O-CH,°CO,H, m. p. 97—99° ; 
acetothienoneoximinoacetic acid, CSH,-CMe:N-O-C H,-CO,H ; p-methoay- 
acetophenonsoximinoacetic acid, OMe:C,H,:CMe: N-O-CH,°CO,H, 
m. iy 100—102° ; bensophenonsoxriminoacetic acid, CPh, :N-O- CH, 00, H, 
. p. 149—151°. 
o-Ethyltoluoylbenzoic acid, from phthalic anhydride and p-ethyl- 
toluene ; 0-~-butylxyloylbenzoic acid, CMe,*C,H,Me,*CO-C,H,°CO,H ; 
o-styrenoylbenzoic acid ; 0-2 : 4-dihydroxytoluoylbenzoic acid, 
C,H,Me(OH),*CO-C,H,°CO,H, 
from orcinphthalein and sodium hydroxide; o-methoxytoluoylbenzoic 
acid, OMe-C,H,Me-CO-C,H,°CO,H ; o-ethoxytoluoylbenzoic acid ; o-p’- 
phenoxybenzoylbenzoic acid, OPh*C,H,-CO°C,H,°CO,H ; 0-a methoxy- 
naphthoylbenzoie acid, OMe’C,,H,*CO-C,H,°CO,H, from a-naphthyl 
methyl ether, phthalic auhydride and aluminium chloride, m. p. 193° ; 
o-B-methoxynaphthoylbenzoie acid; 0-2'-nitro-4'-dimethylaminobenzoyl- 
benzoic acid ; 0-4’ -methylethylaminobenzoylbenzoic acid, 
N Meku-C,H,-CO-C,H,°Cu,H, 
m. p. L16—17T" o-4'-diisoamylaminobenzoylbenzoic acid ; 0-4'-dimethyl- 
amino-2"-methylbenzoylbenzoie acid, NMe,°C,H,Me- CO: C,H,°CO,H, 
m. p. 110°; the nitro-derivative of the last-named, m. p. 223° (decomp. ); 
diphenylpiperazinophthaloy ylic acid, from diphenylpiperazine, m. p. 257° 
(decomp.) ; sean acid, 


cH, <O — HSH, ‘CO-C,H,:CO,H, 


p. 199—203°, hydrochloride, m. p. 173—176°. 
6-Amino-7-hydroxy-3-phenyl-2-p-sulphophenyldihydro-1 : 2 : 4-benzo- 
$0,H-C,H,N—N—/ oH 
PhHC—N—-\, /NH, 
diaminophenol with p-diazobenzenesulphonic acid and the product with 
benzaldehyde; 6-amino-3-phenyl-2-p-aminophenyldihydro-1 : 2 : 4-benzo- 
triazine; 6-amino-2-p-sulphophenyl-3-m-nitrophenyldihydro-1 : 2 : 4-benzo- 


triazine, , formed by coupling o0-p- 


SO,H-C,H,-N—N— (OH , from sulphanilic acid, m- 
NO,°C,H,;CH-N~\_/NH, 
phenylenediamine and then m-nitrobenzaldehyde ; 6-amino-2-phenyl-3-p- 
hydroxyphenyldihydro-| : 2 : 4-benzotriazine, from p-hydroxybenzalde- 
hyde and chrysoidin, and the corresponding methoxy-compound from 
avisaldehyde and chrysoidin; a triazine from Bismarck-brown and 
i 
benzaldehyde ; a ditriazine, 80,H°C,H, i pN—FPh 
PoHO-N—\ /—N—OUPh 
and 6-amino-2-m-carboxyphenyl-3-phenyldihydro-1 : 2 : 4-benzotriazine, 


triazine, 
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from diazotised m-aminobenzoic acid and m-phenylenediamine and 
then benzaldehyde. J.C. W. 


o-Aldehydophenylglycine. III. A Class of New Deriv- 
atives of o-Aldehydophenylglycine. WitHetm Guivuup (Ber., 1915, 
48, 425—432. Compare following Abstract, and T., 1913, 103, 1251). 
—When a suspension of the sparingly soluble oxime of o-aldehydo- 
phenylglycinamide is warmed for a short time with an aqueous solu- 
tion of formaldehyde, a clear solution is obtained, which on cooling gives 
an almost quantitative deposit of a yellow solid ; the formation of this 
is due to the condensation of equimolecular proportions of the amide 
and formaldehyde with elimination of a molecule of water. The 
oxime of o-aldehydophenylglycine behaves in a similar manner, and the 
reaction is not peculiar to formaldehyde, but can be extended to other 
aldehydes. 

Anhydroformaldehy segpliege > yeinamide-o-aldoxime, 


NO: CHG i 2 >N-CH,CO-NH,, 


obtained from the oxime of o- I amide and formal- 
dehyde, torms yellow tablets, m. p. 233—234° (decomp.). Anhydro- 
acetaldeh dieditiad maging aldoxime, 


NO-CH<5 eee -CH,:CO-NH,, 


m. p. 233°, was obtained in S similar manner by using acetaldehyde. 
Glyoxal by this reaction gave a substance, C,,H,,0,N,, yellow, hexagonal 
columns, m. p. below 100°, 

By this same reaction the oxime of o-aldehydophenylglycine, when 
warmed with acetaldehyde, propionaldehyde, benzaldehyde, cinnam- 
aldehyde, and furfuraldebyderespectively, produced anhydroacetaldehydo- 


phenylglycine-o-aldozime, NOCH<G iy ->N *CH,°CO,H, yellow, tetra- 
gonai or hexagonal tablets, m. p. near 190° (decomp.), anhydropropion- 
aldehydophenylglycine-o-aldoxime, NO <n’ *CH,°CO,H, yellow 
prisms, m. p. 175° (decomp.), anhy ydr obenzaldehydopheny ylglycine- 

caldenime, NO- CHG ‘SN-CH,*CO,H, yellow needles, m. p. 


near 204—205° (atone ), anhydrocinnamaldehydophenylglycine- 
o-aldoxime, C,H <N(CH,00, wc: CH:CHPh, yellow needles, m. p. 
166—167° (decomp.), and anhydrofurfuraldeh) ydophenylglycine-o-ald- 
oxime, CH <N(Ga, 60,8) HCH: C,H,0, tetragonal plates, m. p. 
195—197° (decomp.). 
Anhydroformaldehydophenylglycine-o-aldoxime was not obtainable in 
the same manner as the imwediately preceding compounds, but was 
produced by hydrolysis of the corresponding amide derivative (described 
above) with N-sodium hydroxide solution ; it forms yellow, rectangular 
tablets, m. p. near 210° (decomp.). Both this substance and the 
corresponding amide derivative, when warmed with aqueous sulphurous 
acid, undergo hydrolysis, yielding o-aldehydophenylglycine. D. F, T. 
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o-Aldehydophenylglycine. II. A New and Rational Indole 
Synthesis. W. Giuup (Ber., 1915, 48, 420—425. Compare T., 1913, 
103, 1251).—o-Aldehydophenylglycine, CHO-C,H,-NH-CH,°CO,H, 
should supply a convenient method of approaching the synthesis of 
indole, but the satisfactory hydrolysis of the oxime first produced (Joc. 
cit.) proved more troublesome than was anticipated. It has now been 
found that aqueous sulphurous acid is an excellent agent for the 
hydrolysis of oximes, with formation of the corresponding aldehydes 
in good yield and in a high state of purity. Thus the oxime of 
o-aldehydophenylglycine treated with saturated sulphurous acid solution 
at water-bath temperature for three hours gives an almost 90% yield of 
o-aldehydophenylglycine. In a similar manner, oximinocamphor in 
twenty-four hours gives a 50% yield of camphorquinone. 

The condensation of o-aldehydophenylglycine to indole is easily 
effected by heating for ten minutes with acetic anhydride and sodium 
acetate, when carbon dioxide and water are eliminated, with 
formation of indole, which can be separated in approximately 80%, 

ield. 

. The following derivatives of o.aldehydophenylglycine are described : 
phenylhydrazone, almost colourless plates, m. p. near 217°, (decomp.) ; 
calcium salt, yellow ; copper salt, yellowish-brown ; cobalt salt, yellow ; 
mercury salt, reddish-yellow ; ferrous salt, yellow ; ferric salt, brownish- 
yellow ; silver salt, yellow ; barium salt, yellow. 

o-Aldehydophenylglycine was also produced by the hydrolysis of the 
oxime of o-aldehydophenylglycinamide with aqueous sodium hydrogen 


sulphite solution, with subsequent removal of the sulphite by heating 
with dilute sulphuric acid. 


Aromatic Selenium Compounds. IV. o-Selenocyanobenzoic 
Acid. R. Lesser and A. ScHor.iEr (Ber., 1914, 47, 2505—2510. 
Compare A., 1914, i, 1083; Lesser and Weiss, A., 1913, i, 1184; 
1912, i, 642).—Diphenyldiselenidedi-o-carboxylic acid (Lesser and 
Weiss, A., 1913, i, 1184) has been found to be converted by thionyi 
chloride into a substance C,,H,,0,Cl,Se,, described as the hydro- 
chloride of the corresponding acid chloride, and the subsequent 
reactions of the new product have been interpreted in the same light. 
The action of silver cyanide on an equimolecular proportion of the 
fused chlorine compound, however, gives rise to an acid chloride, from 
which on treatment with methyl alcohol, methyl o-selenocyanobenzoate 
is obtained. The earlier view as to the nature of the chlorine com- 
pound was therefore erroneous, and the product of the action of thiony! 
chloride on diphenyldiselenidedi-o-carboxylic acid is in reality 
o-chloroselenolbenzoyl chloride, SeCl-C,H,*COCI, a selenium analogue of 
the chlorothiol compounds discovered by Zincke (A., 1911, i, 368) ; 
with the use of pure thionyl chloride no concurrent formation of the 
chloride of diphenyldiselenidedi-o-carboxylic acid occurs. The chloro- 
selenol chloride differs markedly from the chlorothiol compounds by 
the inactivity of its chloroselenol group towards alcohols ; treatment 
with ethyl and methyl alcohols produces respectively ethyl and methy/ 
o-chloroselenolbenzoates (compare loc. cit.). 

o-Selenocyanobenzoyl chloride forms pale yellow leaflets or broad 
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needles, m. p. 122—-123°; when boiled with methyl alcohol it gives 
methyl o-selenocyanobenzoate, colourless needles, m. p. 114—115°, which 
can also be obtained by the interaction of potassium selenocyanate and 
a diazotised solution of methyl anthranilate ; the corresponding ethyl 
ester forms prisms, m. p. 125—126°. o-Selenocyanobenzoie acid, 
produced by the action of dilute sodium carbonate solution on the 
chloride, forms colourless leaflets, m. p. 185° (decomp.) ; barium salt, 
needles ; ferric salt, brown; silver salt, colourless; copper salt, blue. 
When treated with hydrogen chloride a methyl-alcoholic solution of 
the acid gives methyl diphenyldiselenidedi-o-carboxylate in place of 
the expected ester. 

In the interaction of silver cyanide and the chloride of diphenyl- 
diselenidedicarboxylic acid, a compound, C,H,ONSe, leaflets, m. p. 
235°, was obtained, of which the nature is at present uncertain. 

D. F. T. 


Thiocarbamide-Phenylpropiolic Acid and £f-Thiolcinnamic 
Acid. Emm Fiscner and Watrer Brircer (Ber., 1914, 47, 
2469—2478).—When phenylpropiolic acid and thiocarbamide are 
heated together in boiling acetone for twenty-five hours, an additive 
compound, C,,H,,0,N,S, is formed ; the same substance is obtained, but 
in a less pure condition, by mere fusion of a mixture of the components. * 
The product, which is designated thiocarbamide-phenylpropiolic acid 
after its constituents, forms microscopic crystals of tetragonal cross- 
section, m. p. 188—191° with decomposition, which actually commences 
near 172°; it is sparingly soluble in the usual solvents with the 
exception of mineral acids ‘with which it forms salts; the sulphate, 
long needles, regenerates the base on addition of sodium hydrogen 
carbonate. 

When treated with cold dilute alkalis, for example, NV-sodium 
hydroxide solution, the additive compound passes into solution with 
decomposition, and the liquid on acidifying deposits B-thiolcinnamic 
acid, SH-CPh:CH-CO,H, whilst the solution retains dicyanodiamide, 
resulting from the primarily produced cyanoamide. The acid forms 
inodorous, very pale yellow needles, m. p. 110° (decomp.) with 
incipient decomposition at 98°; it is not very stable, and on keeping 
acquires an unpleasant odour ; silver salt, yellow ; lead salt, yellow ; 
copper salt, dark brown; with a little ammonia and ferric chloride 
solution, a suspension of the acid gives a coloration ranging from blue 
to brown according to the concentration. The constitution of this acid 
is proved by the considerable yield of benzoic acid on its oxidation 
with sulphuric acid and potassium dichromate, and its formation from 
the above additive compound suggests the structure 

NH:C(NH,)*S:CPh:CH:CO,H 
for the latter. 

Oxidation of the above £:thiolcinnamic acid with iodine in carbon 
disulphide solution produces pale orange-coloured leaflets of B-disulphido- 
cinnamie acid, S,(CPh:CH-CO,H),, m. p. near 155° (decomp.) after 
previously sintering at 140°; barium and calcium salts, yellow ; silver 
salt, brown ; copper salt, green ; ferric salt, brown. 

Reduction of B-thiolcinnamic acid in aqueous suspension by sodium 
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amalgam yielded {-thiol-B-phenylpropionic acid, SH‘CHPh:CH,-CO,H, 
colourless leaflets, m. p. 111*5—112-5° (corr.) ; calcium and barium 
salts, soluble ; silver salt, colourless. This acid, on oxidation by 
ferric chloride in aqueous solution, gave {-disulphido-B-phenyl propionic 
acid, 8,(CHPh-CH,°CO,H),, m. p. 146—147°, which in alcoholic solution 
with silver nitrate gives a colourless, amorphous precipitate which 
turns yellow on warming. 

The properties and derivatives of the 8-thiolcinnamic acid described 
above prove it to be quite distinct from the thiolcinnamic acid already 
prepared by Bondzyriski (A., 1887, 1108), which must therefore be 
a-thiolcinnamic acid. This acid on reduction under the same conditions 
as with its B-isomeride ; roduces a-thiol-B-phenyl propionic acid, 

CH,Ph-CH(SH)-CO,H, 
m. p. 48—49° (silver salt, colourless), which is oxidisable by ferric 
chloride solution to a yellow viscous oil, presumably a-disulphido-B- 
phenylpropionic acid. D. F. T 


Photochemistry of Stilbene and of Ethyl Phenylitaconate. 
Hans Srosse (J. pr. Chem., 1914, [ii], 90, 551—554).—The behaviour of 
stilbene and ethyl y-phenylitaconate under the influence of light is com- 
— with that of styrene and ethyl itaconate (this vol., i, 213,261). In 
ight of short wave-length stilbene undergoes auto-oxidation (compare 
Ciamician and Silber, A., 1904, i, 161) and in ultraviolet light isomeri- 
sation (compare Stoermer, A., 1910, i, 114). Whether polymerisation 
also occurs was not decided in either case, but experiments now being 
carried out by the author indicate that spontaneous polymerisation is 
slow and imperfect. Styrene, on the other hand, shows marked 
readiness to polymerise, and, under the influence of sunlight, is de- 
composed into benzaldehyde and formaldehyde. Thus, with stilbene 
auto-oxidation predominates, and with styrene, polymerisation. 

When ethyl y-phenylitaconate is kept for five months in the dark, 
its molecular weight in boiling benzene rises to a value corresponding 
with the formula (C,,H,,.0,),, and, after a similar exposure in the light, 
the formula is apparently (C,,H,,0,),. In either case, however, the 
product probably represents a solution of still higher polymerides in 
the monomeric ester. Under the action of light the refractive index, 
n™, falls from 1°52429 to 1°52204 after 145 days, and in the dark, to 
152394 after 147 days. It is evident that the ester of y-phenylita- 
conic acid undergoes change far more slowly than that of itaconic acid, 
which, after an exposure of three months to light, has a molecular 
weight of such magnitude that it cannot be determined (this vol., 
i, 213). In the latter case, the refractive index increases as poly- 
merisation proceeds, so that the two modes of polymerisation are 
structurally different. S. ae © 


Configuration of the Stereoisomeric Diphenylsuccinic Acids. 
Henry WReEN and Cuarves James Stitt (T., 1915, 107, 444—451).— 
This investigation was undertaken with a view to the determination 
of the configuration of the symmetrical diphenylsuccinic acids, and 
it has been found that 8-diphenylsuccinic acid is the meso-form and 
a-diphenylsuccinic acid the racemic form. The latter has been resolved 
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into its optically active components by the fractional crystallisation 
of the brucine salt. Attempts were also made to resolve the f-acid by 
means of morphine and brucine, but although crystalline salts were 
formed, an optically active acid could not be obtained. 

The most convenient method of preparing ethyl a- and B-dipheny]- 
succinate is by the interaction of ethyl phenylacetate and iodine in 
dry ethereal solution in presence of solid sodium ethoxide. The esters 
of the a- and f-acids have m. p. 82—83-5° (corr.) and 140—141° 
(corr.) respectively. a-Diphenylsuccinic acid melts at 183°, after- 
wards re-solidifies, and then melts at 220—221°; the f-acid has 
m. p. 229—230°. 

d-Diphenylsuccinic acid crystallises in minute needles; when 
heated, it melts at 179—180°, re-solidifies, and subsequently melts at 
212—214°; it has [a] + 397-°9° in acetone solution and [a]j* 
+369°7° in alcoholic solution. 1-Diphenylsuccinic acid melts at 
176—177°, resolidifies, and then melts at 211-5—214°; it has [a]} 
— 368-9° in alcoholic solution. Attempts to effect the resolution of 
a-diphenylsuccinic acid by means of quinine, cinchonine, strychnine, 
or morphine, instead of brucine, were not successful. 


Preparation of 1-Aminoanthraquinone-2-carboxylic Acids 
and their Derivatives. Bapviscne AniLin- & Sopa-Faprixk (D.R.-P. 
279867 ; from J. Soc. Chem. Ind., 1915, 34, 347. Compare A., 1912, 
i, 979).—Condensations in the 8-aminoanthraquinone series may be 


effected without the addition of copper or copper compounds. 
J.C. W. 


Preparation of Anthracene-1 :9-dicarboxylic Acid and its 
Substitution Products. Bapiscue Aniin- & Sopa-Faprixk (D.R.-P. 
280092; from J. Soc. Chem. Ind., 1915, 34, 347).—Aceantbrene- 
quinone or one of its substitution products is oxidised by a mild 
agent, such as manganese dioxide or permanganate in neutral or 
alkaline aqueous suspension or solution, or with the required amount 
of sodium dichromate and glacial acetic acid. Aceanthrenequinone 
itself yields anthracene-1 : 9-dicarboxylic acid and anthraquinone-l- 
carboxylic acid, which are easily separated. J.C. W. 


Action of Magnesium on Esters of Halogen-substituted 
Aromatic Acids. J. Zaukinp and A. A. Scumipt (J. Russ. Phys. 
Chem. Soc., 1914, 46, 681—687).—It has been previously found that 
the esters of all halogenated aromatic acids containing both the 
halogen and the carboxyl group in the side-chain react with 
magnesium, although with esters of B-halogenated acids it is some- 
times necessary to activate the magnesium (A., 1914, i, 958, 959, 960, 
961). When, however, both the halogen and the carboxyl group are 
united directly to the nucleus, their combined effect results in a 
marked diminution in the capacity of the bromine atom to react with 
magnesium (loc. cit. ; Meyer and Tégel, A., 1906, i, 757). 

The bromine atom is rendered slightly more mobile by the trans- 
ference of the carboxyl group to the side-chain. Thus, whilst ethyl 
p-bromophenylacetate does not react with magnesium, ethyl p-bromo- 
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B-phenylpropionate is somewhat less inert and ethyl o-bromophenyl- 
acetate is able to react, although with difficulty. When, instead of 
the carboxyl group, the bromine atom is in the side-chain, the esters 
exhibit increased activity towards magnesium ; here, too, the para- 
derivatives are inactive, but ethyl w-bromo-o- and -m-toluates are able 
to react with magnesium. In the latter cases, just as with esters of 
B-halogenated acids (A., 1914, i, 960), a large proportion of the organo- 
magnesium compound first formed reacts further, three molecules 
undergoing condensation with formation of a dibasic hydroxy-acid, 
Consequently, with all those esters of halogenated acids in which the 
halogen is further from the carboxy] group than it is when it occupies 
the a-position, the course of the reaction is expressed by the general 
scheme given for the B-halogenated esters (loc. cit.). 

The action of magnesium, activated by means of iodine, on ethyl 
w-bromo-o-toluate in presence of ether, followed by decomposition of 
the product with water, yields : (1) ethyl o-toluate in small proportion, 
and (2) the ethyl ester of B-hydroxy-B-0-tolyl-ay-di-o-carboxyphenyl- 
propane, C,H,Me*C(OH)(CH,°C,H,°CO,H),, which forms amorphous, 
yellow drops and has the normal molecular weight in boiling ether ; 
its silver salt and the silver salt of its acetyl derivative, C,,H,.O,Ag,, 
were analysed. 

B-Hydrosxy-B-m-tolyl-ay-di-m-carboryphenylpropane, 

C,H,Me-C(OH)(CH,°C,H,°CO,H),, 
similarly obtained from ethyl w-bromo-m-toluate, forms white, 
amorphous flocks turning yellow at 250° and decomposing at 280°, 
and exhibits normal ebullioscopic behaviour in acetone ; its si/ver salt 
and that of its acetyl derivative were analysed. When oxidised by 
means of permanganate, it yields (1) w-m-toluoyl-m-toluic acid, 

C,H,Me*CO-CH,°C,H,°CO,H, 

which is amorphous and decomposes, without melting, at about 240°; 
its silver salt was analysed ; and (2) probably w-hydroxy-m-toluic acid, 
which was not, however, isolated. = 2 ee 


Asymmetric Synthesis of Mandelic Acid; Formation of Ethyl 
Benzylidenetartrate and Benzylidenetartaric Acid. Emi. 
Ervenmayer [with G. Huircenporr] (Biochem. Zeitsch, 1914, 68, 
351—367).—Attention is called to the fact that when benzaldehyde is 
heated in alcoholic solution with d-tartaric acid only a very small 
part of the aldehyde is converted into an optically active form. 
Nevertheless, the alcoholic solution undergoes considerable change in 
its rotation. It is now shown that this is due to the formation of 
benzylidenetartaric [benzylidenedioxysuccinic | acid and its ethyl ester. 
The excess of tartaric acid is separated from the solution by the 
addition of ether and water, and the tartrate and ester then remain in 
the alcoholic solution. The benzylidenedioxysuccinate is separated 
from the ester by extraction with sodium hydrogen carbonate, and the 
aldehyde is removed from the former substance by distillation in a 
vacuum and steam distillation. The ester, C,,H,,O,, m. p. 48—49°, 
[a]p= —40°, is soluble in light petroleum. ‘The free acid was nob 
obtained pure, as it readily decomposes in moist air into benzaldehyde 
and tartaric acid. Nevertheless, it can be obtained from its ester by 
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hydrolysis with alkalis ; the sodium salt appears to be more stable than 
the free acid. 8. B.S. 


Manufacture of Selenofluoresceins. C. Jicer, G.m.b.H., and 
R. W. Cart (D.R.-P. 279549 ; from J. Soc. Chem. Ind., 1915, 34, 
274).—Good yields of derivatives analogous to the thiofluoresceins are 
obtained by treating fluorescein or its halogen compounds with 
selenium, in alkaline solution. The products may be useful 
therapeutically, but not as dyes. J.C. W. 


Phthalylglycyl Chloride and Ethyl Sodiomalonate. §&%. 
GaBRIEL (Ber., 1914, 47, 2919—2922)—The compound described by 
Weizmann, Stephen, and Agashe (T., 1913, 103, 1855), produced by 
the condensation of phthaliminoacety] chloride and ethy] sodiomalonate, 
and considered to be the ketonic form of ethyl phthaliminoacetoacetate, 
m. p. 119°, is ethyl y-diphthaliminoacetomalonate, m. p. 118—119°, 
which gives no coloration with ferric chloride. The so-called enolic 
form produced by the action of potassium ethoxide, m. p. 70°, is 
ethyl y-phthalimino-B-ketopropanedicarboxylate, 

C,H,O,N:CH,°CO-CH(CO,Et),, 
m. p. 68—68-5°, identical with Pfaihler’s compound (A., 1913, i, 750). 

Saponification of ethyl phthaliminoacetoacetate with sulphuric acid 
yields phthaliminoacetoacetic acid, C,H,O,N-CH,-CO-CH,°CO,H, 
needles, m. p. 123—124° (decomp.). Saponification with sodium 
hydroxide produces ethyl phthaloylaminoacetoacetate 


CO,H:C,H,°CO:N H-CH,°CO-CH,:CO, Et, 
needles, m. p. 108°5—109°. A. J. W. 


Action of Aldehydes on the Grignard Reagent. II. 
JosepH Marswa.t (T'., 1915, 10'7, 509—523).—In an earlier paper 
(T., 1914, 105, §27) it was stated that when benzaldehyde (2 mols.) 
was added to magnesium methyl iodide (1 mol.), methyldeoxybenzoin 
was produced, but it is now shown that the product was not methyl- 
deoxybenzoin, but consisted of phenyl styryl ketone contaminated with 
a small quantity of dibenzoylmethane. It has been found that an 
excess of benzaldehyde reacts similarly with magnesium dimethyl- 
carbinyl iodide with formation of styryl methyl ketone as the chief 
product. Similar results are also obtained by the action of excess of 
an aliphatic aldehyde on magnesium carbinyl haloids. Thus, when an 
excess of acetaldehyde reacts with magnesium phenyl bromide, 
acetophenone and benzoylacetone are produced. These results may 
be explained on the assumption that the excess of the aldehyde present 
is capable of acting as an oxidising agent, being itself reduced to a 
primary alcohol. 

Sabatier and Murat (A., 1914, i, 168) have found that when 
benzaldehyde reacts with maguesium phenyl bromide, only 3% of 
diphenylcarbinol is produced, the chief product obtained being tetra- 
phenylethane, which is accompanied by diphenylmethane and benzo- 
phenone. It is now shown that the formation of tetraphenylethane is 
due to the presence of undissolved magnesium in the reaction mixture, 
and that, during the hydrolysis, this effects the reduction of diphenyl- 
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carbinol (or, more probably, magnesium diphenylcarbinyl bromide) to 
tetraphenylethane or diphenylmethane. If the excess of metal is 
removed before the aldehyde is added, the yield of diphenylcarbinol 
(or benzophenone) is more than 50% of the theoretical, whilst if, on the 
other hand, a large excess of magnesium is left in contact with the 
reaction mixture, a yield of tetraphenylethane, amounting to 45%, can 
be obtained, the fraction containing the diphenylearbinol and benzo- 
phenone being diminished to less than 10%. 

An experiment was made to ascertain whether an excess of 
magnesium would similarly effect the formation of hexaphenylethane 
from benzophenone and magnesium phenyl bromide, but the only 
product obtained was triphenylcarbinol. 

Benzaldehyde (1 mol.) and magnesium p-tolyl iodide (1 mol.) yield 
phenyl]-p-tolylcarbinol as the principal product, whilst when 2 mols, 
of benzaldehyde are used, benzyl alcohol and phenyl p-tolyl ketone are 
produced ; di-p-tolyl is also formed in each case. 

The reaction between benzaldehyde (14 mols.) and magnesium ethyl 
iodide (1 mol.) yields benzyl alcohol, phenylethylcarbinol, propio- 
phenone, and dibenzoylethane. 1 : 3 : 5-7ripheny(l-4-methylpyrazole, 
m. p. 125°, produced by the action of phenylhydrazine on dibenzoyl- 
ethane, forms colourless, silky needles. 3 : 5-Diphenyl-4-methyliso- 
oxazole, m. p. 127°, obtained by boiling a solution of dibenzoylethane 
in dilute alcohol with hydroxylamine hydrochloride, crystallises in 
lustrous plates. Bromodibenzoylethane, m. p. 65°, forms colourless 
prisms, 

Benzaldehyde and magnesium propy] iodide react with production of 
dibenzoylpropane, m. p. 87°. Bromodibenzoylpropane, 

COPh:CBrEt:COPh, 
m. p. 52°, crystallises in hexagonal prisms. 1 : 3: 5-7 riphenyl-4-ethyl- 
pyrazole, m. p. 84—85°, forms colourless needles, 

When benzaldehyde is added to magnesium isopropgl iodide, pheny]- 
isopropylearbinol and phenyl isopropyl ketone are produced, together 
with a small quantity of a yellow, crystalline substance, m. p. 110°. 

The reaction between benzaldehyde and magnesium benzyl bromide 
results in the formation of phenylbenzylcarbinol and dibenzoylphenyl- 
methane together with dibenzyl and phenyl benzyl ketone. Dibenzoyl- 
phenylmethane, m. p. 149°, crystallises in colourless needles ; its bromo- 
derivative, m. p. 147°, forms colourless prisms. Dibenzoylphenyl- 
methaneoxime, m. p. 153°, crystallises in slender needles, and when 
heated above its m. p. is converted into 3: 4:5-triphenylisooxazole, 
m, p. 212°. 

Acetaldehyde and magnesium phenylmethylcarbinyl bromide yield 
acetophenone, benzoylacetone, and small quantities of another substance, 
probably phenyl propenyl ketone. Acetaldehyde and magnesium 
isopropyl! iodide give acetone, isopropyl alcohol, and a little ethylidene- 
acetone. 

By the action of benzaldehyde on magnesium diphenylmethyl- 
carbinyl bromide, diphenylmethylcarbinol and dibenzoylmethane are 
produced. 

Ethyl acetate reacts with magnesium phenylmethylcarbinyl iodide 
with formation of phenylmethylcarbiny| acetate. E. G. 
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[Stereochemical Treatment of the Keto—Enol Question. | 
Hermann Leucns (Ber., 1914, 47, 2528—2530).—A reply to Meyer’s 
criticism (A., 1914, ii, 351) of the author’s conclusions (A., 1913, i, 
974). D. F. T. 


Isomeric Transformations of Cyclic a-Monochloroketones. 
Au. Favorskr and V. BosHovski (J. Russ. Phys. Chem. Soc., 1914, 46, 
1097—1102).—It has been shown previously (A., 1893, i, 391) that, 
in an alkaline medium, unsymmetrical a-dichloroketones with open 
carbon-atom chains undergo transformation, giving acids of the 
acrylic series. It is now found, as was to be expected, that cyclic 
a-chloroketones are similarly affected by alcoholic potassium 
hydroxide solution, the products being cyclic acids with the number 
of carbon atoms in the ring diminished by one. These reactions are 
simultaneously reductions and oxidations, and it is supposed that the 
initial products have the structure of carbonylic hydrates, which lose 
the elements of hydrogen chloride in presence of potassium hydroxide, 
the resulting unstable hydroxylic oxides or chlorinated hydroxylic 
oxides then undergoing isomerisation into acids : 

C-C-CHCl G-C- HS ps 

1 . 

-0-C(0H), a Pe 6g 
Thus, the carboxy! group is formed always at that carbon atom to 
which the chlorine is united in the chloro-ketone, and the structure 
of the latter will, in general, determine that of the acid; when, 
however, an acid of the acrylic acid series is formed, its structure 
will depend on the mode in which hydrogen chloride is lost from 
the intermediate saturated chloro-acid. 

2-Chlorocyclohexanone and alcoholic potassium hydroxide react 
vigorously, giving cyclopentanecarboxylic acid. 

When chlorinated in presence of water and excess of calcium 
carbonate, 1-methyleyclohexan-3-one yields a chloro-l-methylcyclo- 
hexan-3-one, m. p. 55—56°, and a dichloro-1-methylcyc/ohexan-3-one, 
m. p. 93—93°5°. These results differ from those of Kétz and 
Steinhorst (A., 1911, i, 210), who obtained two monochloro-derivatives, 
one liquid, b, p. 96—98°/12 mm., and the other solid, m. p. 61—62° 
Since chlorination of ketones invariably results in the introduction of 
the chlorine atom in a position adjacent to that of the carbonyl group, 
the authors’ monochloro-ketone must be structurally identical with 
K6tz’s products and thus contain the chlorine atom in the para-position 
to the methyl group or must contain the chlorine atom in the ortho- 
position to both the methyl and the carbonyl groups. It is found that 
the action of alcoholic potassium hydrexide (25 mols.) on chloro- 
l-methyleyclohexan-3-one (1 mol.), m. p. 55—-56°, yields an acid 
having the properties of methylcyclopentane-3-carboxylic acid (compare 
Euler, A., 1896, i, 145). The conclusion is drawn that the chloro-ketone 
is 4-chloro-1-methyleyclohexan-3-one, T. H. P. 


Action of Sodamide on the Dialkylallylacetophenones. II. 
Preparation of 2:4-Dimethyl-4-ethyl- and 2-Methyl-4 : 4- 
diethyl-5-pyrrolidones. A. Hatter and Epovarp Baver (Compt. 
rend., 1915, 160, 541—543).—The behaviour of dimethylallylaceto- 
phenone towards sodamide, yielding a pyrrolidone derivative (compare 
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A., 1914, i, 724), is apparently general to all dialkylallylacetophenones. 
In this way methylethylallylacetophenone with sodamide in boiling 
benzene yields 2 : 4-dimethyl- — -pyrrolidone, 

—_," 


NE<ouMe 


m. p. 82°, b. p. 134—136°/16 mm. Similarly, ae rg 
CEt, 

yields 2-methyl-4 : 4-diethyl-5-pyrrolidone, NH oe ou,’ ™ P 

49—50°, b. p. 144—146°/16 mm. Both of these products are soluble 

in water, alcohol, ether and benzene, and neither decolorises bromine 

water. 

On ascending this series of pyrrolidones from 2: 4: 4-trimethyl-5- 
pyrrolidone (loc. cit.), their boiling points, under the same pressure, 
increase 10° with each addition of -CH,* to the molecule, whilst the 
melting points diminish but irregularly. W. G. 


Reactions of Dimethylphenacetoxime (m-4-Xylyl Methyl 
Ketoxime). N. Isuizaka (Ber, 1914, 47, 2460—2462).—m-4- 
Aylyl methyl ketoxime, C,5H,Me,*C(:NOH)-CH,, needles, m. p. 63--64°, 
b. p. 153—155°/15 mm., was prepared from the corresponding ketone, 
which is producible by the condensation of acetyl chloride with 
m-xylene in the presence of aluminium chloride. Reduction of the 
oxime with sodium aud alcohol gave rise to a-m-4-xylylethylamine, 
C,H,Me,-CHMe-NH,, b. p. 110—112°/15 mm., in theoretical yield ; 
the new base gives a hydrochloride, m. p. 162—163°, and an acetyl 
derivative, m. p. 101—102°. When treated in 15% acetic acid 
solution with sodium nitrite, the base was converted into a-m-4-xyly/- 
ethyl acetate, C,H,Me,*CHMe-OAc, which on hydrolysis gave a-m-4- 
xylylethyl alcohol, b. p. 124—125°/14 mm. 

When submitted to the Beckmann rearrangement, the oxime yielded 
aceto-4-m-xylidide, C,H,Me,*NHAc, leaflets, m. p. 129—130° 
(Willgerodt and Schmierer, A., 1905, i, 425). D. ¥. Tf. 


Doebner’s Benzoylcatechol [1 : 2-Hydroxybenzophenone]. 
Nik. Rosupestvenskt (J. Russ. Phys. Chem. Soc., 1914, 46, 
1075—1077).—Doebner (A., 1882, 508) stated that this compound, 
COPh:C,H,(OH),, crystallises with H,O, and has m. p. 145°, whereas 
Bartolotti (A., 1897, i, 566) found-1H,O and m. p. 134°. The author 
has prepared it, together with benzoic acid, by heating a mixture of 
catechol, benzoic anhydride, and zine chloride at 180°: O(COPh), + 
C,H,(OH), = COPh’C,H,(OH), + Ph-CO,H. When placed in a desiccator 
over sulphuric acid, the compound loses any water of crystallisation in 
a few days, the m. p. of the anhydrous compound being 134°. It 
readily yields a yellow solution with dilute, and a bright orange one 
with concentrated, alkali hydroxide solution ; with ferric chloride it 
gives a dark green coloration. T. H. P. 


Alkyl Ethers of Some Oximes. I, II, and III. Luci 
AEssaNDRI (Atti R. Accad, Lincei, 1914, [v], 23, ii, 129—135, 
216—221, 257—262. Compare Angeli, Alessandri and Aiazzi- 
Mancini, A., 1911, i, 544).—Benzophenoneoxime O-benzyl ether, 

C,)H,,ON 
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(from the silver salt of the oxime and benzyl iodide), forms colourless, 
prismatic or acicular crystals, m. p, 58° (compare Spiegler, A., 1884, 
1155). The structure of the substance is shown by the production of 
a-benzylhydroxylamine and- benzophenone on hydrolysis. When 
instead of the silver salt the sodium salt of benzophenoneoxime is used 
for the reaction the same ether is obtained, but, in addition, the 
N-benzyl ether, C,,H,,ON, which forms prismatic crystals, m. p. 119°, 
and yields on hydrolysis B-benzylhydroxylamine and benzophenone. 

8-Diphenylmethylhydroxylamine condenses with benzaldehyde 
yielding the N-diphenylmethyl ether of benzaldoxime, CHPh,-NO:CHPh, 
which crystallises in needles, m. p. 159°, and is identical with the 
oxidation product of benzyldiphenylmethylhydroxylamine of this m. p. 
obtained by Angeli, Alessandri and Aiazzi-Mancini (Joc. cit.). 

The silver salt of benzophenoneoxime and methyl iodide yield the 
O-methyl ether, m. p. 60°. This was identified by reduction to 
diphenylmethylamine. Using the sodium salt instead of the silver 
salt, Spiegler obtained (Joc. cit.) an ether of m. p. 92°, whilst Ponzio and 
Charrier obtained an ether of m. p. 102°. The author finds that in 
this reaction three substances are produced: (1) the above O-methyl 
ether, m. p. 60°; (2) the -methyl ether, m. p. 103° (identified by 
hydrolysis to $-methylhydroxylamine and benzophenone); (3) a 
product, m. p. 108°, formed by the union of equimolecular quantities 
of benzophenoneoxime and its V-methyl ether. 

8-Diphenylmethylamine, CHPh,*NH,, yields a benzoyl derivative, 
m. p. 172°, and a picrate, wm. p. 202° (with evolution of gas). 

The V-alkyl ethers of benzophenoneoxime are decomposed by light, 
whilst the O-ethers are not. R. V. 8. 


Elimination of Bromine from Dibromoanisylideneaceto- 
phenone. F. J. Witson and A. ArcuispaLp Boon (Pharm. J., 1915, 
94, 486—487).—The authors have attempted to study the rate of the 
replacement of bromine by alkyloxyl, which such a compound as the 
dibromide of piperonylidenepinacolin, C,H,O,-CHBr-CHBr-CO-CMe,, 
suffers when boiled with alcohols (T., 1910, 97, 1752). They have 
chosen for examination the more simple dibromoanisylideneaceto- 
phenone, OMe-C,H,-CHBr-CHBr-COPh (Pond, Maxwell and Norman, 
A., 1900, i, 102 ; 1901, i, 35), but have not attained the object in view. 

The above dibromide readily exchanges one bromine atom for 
alkyloxyl when boiled for a few minutes with methyl or ethyl alcohol 
(ib:d.). It is also converted into monobromoanisylideneacetophenone 
when boiled for a few hours with propyl, isobutyl or benzyl alcohol, or 
glacial acetic acid, and into anisylideneacetophenone when boiled with 
isopropyl or ¢ert.-butyl alcohel, or acetone or benzoin, the by-products 
being somewhat obscure. The authors cited above had effected these 


changes by means of the required quantities of sodium alkyloxides. 
J. C. W. 


Action of Hydrochloric Acid and Formaldehyde on 
Oximino-a-hydrindone and Its 3-Methyl Derivative. WiturLm 
Stemnkopr and Rista Bessaritscu (Ber., 1914, 47, 2925—2931. 
Compare Perkin, Roberts, and Robinson, T., 1912, 101, 232; von 
Braun and Kirschbaum, A., 1913, i, 1363).—When excess of hydro- 
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chloric acid is employed in the preparation of 1 : 2-diketo-3-methyl- 
hydrindene from oximino-3-methylhydrindone, the product is not the 
viscous red oil described by von Braun and Kirschbaum, but two 
crystalline, colourless compounds with the formule C,H,O, and C,H,,0,. 
Their constitution has not been elucidated, but both have one carbon 
atom more than the parent substance, aud the second substance 
contains H,O more than the first. Both substances dissolve in alkalis 
to deep violet solutions, the colour of which gradually changes to 
muddy yellow. These alkali solutions yield the same dibenzoyl 
derivative, C,H,(OBz),, indicating the presence of the same carbon 
nucleus. On oxidation the substance C,H,O, yields phthalic acid, 
proving it to be an o-di-derivative of benzene. With o-phenylenedi- 
amine the compound C,H,,0, yields by condensation a substance 
containing nitrogen. With thiophen and sulphuric acid both substances 
give an intense indophenin reaction. The oil obtained by von Braun 
and Kirschbaum is probably a mixture of several substances. For the 
m. p. of oximinomethylhydrindone and that of its benzoyl derivative 
these authors give 130° and 125°. On slow heating the oximino- 
compound shrinks at 100—105°, and most of it melts at 115—118°. 
Rapid heating causes shrinking at 132°, the substance melting at 135°. 
The benzoy] derivative has m. p. 127—128°. 

The compound, C,H,O,, forms lustrous, prismatic crystals, m. p. 
170—172°. From its solution in alkali after disappearance of the 
violet colour, hydrochloric acid precipitates a crystalline substance, 
m. p. 220° (decomp.). After the lapse of two to three weeks, the 
mother hquor of the substance C,H,O, deposits the substance C,H,,0,, 
slightly red crystals, m. p. 119—120°. The dibenzoyl derivative, 
obtained from both substances, forms golden-yellow crystals, m. p. 
110—111°. 

The preparation of 1 : 2-diketohydrindene by the method of Perkin, 
Roberts, and Robinson necessitates the employment of a small pro- 
portion of hydrochloric acid. With excess of this acid, the products 
are wholly different, among them being a substance, C,H,O,, colourless, 
refractive needles, m. p. 183—184°. With alkalis 1t yields a violet 
solution ; concentrated sulphuric acid produces a green solution, the 
colour being unaltered by addition of thiophen. A. J. W. 


Transformations in the Group of the Acetylnaphthols 
[Hydroxynaphthyl Methyl Ketones]. Orro N. Wirt and Orto 
Braun (Ber., 1914, 47, 3216—3232).—The three acetyl-a-naphthols 
which have been described in the literature are reviewed. The first to 
be prepared was the 3-derivative, m. p. 173—174°, obtained by the 
condensation of benzylidenelevulic acid (Erdmann, A., 1888, 488). 
The one obtained originally by the action of glacial acetic acid and 
zine chloride on a-naphthol (Witt, A., 1888, 486) has been confirmed 
by its application in syntheses as 2.acetyl-a-naphthol [1-hydroxy-f- 
naphthyl methyl ketone]. The failure of the indophenol reaction 
presented the only difficulty in assuming the presence of a free para- 
position, but it is now shown that this is merely a matter of choosing 
the right oxidising agent, for ammoniacal silver oxide produces the 
desired effect. The remaining surprise, namely, that the acetyl group 
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should enter the ortho-position in preference to the para, is explained 
by recognising that the primary product is really a-naphthy! acetate, 
which undergoes subsequent rearrangement. As a practical result, 
the yield of 2-acetyl-a-naphthol has been increased to 80% by using 
acetic anhydride in addition to the acetic acid and zine chloride. 

Two curious facts were observed on recrystallising the crude, apple- 
green ortho-compound, m. p. 101—103°. Firstly, the colour was 
sometimes darker, sometimes paler and, secondly, the m. p. gradually 
sank to 98—99°, the alterations being due, no doubt, to the existence 
of two tautomerides, one yellow, the other colourless. The latter 
m. p. was recorded by Gattermann for the pale yellow acetylnaphthol 
which he obtained by the hydrolysis with aluminium chloride (A., 
1893, i, 152) of the unquestioned 4-acetyl-a-naphthyl ethyl ether which 
he had prepared by the Friedel-Craft’s reaction (A., 1890, 962). 
Gattermann paturally assigned the para-configuration to this acetyl-a- 
naphthol, but the colour and low m. p. are against this. It is now 
shown that the compound is, indeed, the older ortho-derivative, 
although Gattermann’s ethyl and methyl ethers were well crystallised, 
whereas the ethers of 2-acetyl-a-naphthol are oils. 

The explanation was found when the Friedel-Craft’s reaction, as 
carried out by Gattermann in carbon disulphide, was repeated. The 
product was dissolved in ether and exhausted, first by sodium carbonate 
which removed the true 4-acetyl-a-naphthol, m. p. 198°, and also a 
diacetyl-a-naphthol, m. p. 140°, then with dilute sodium hydroxide which 
extracted a-naphthol, leaving in the ethereal layer the 4-acetyl-a- 
naphthyl ethyl ether, m. p. 78—79°. This showed that aluminium 
chloride, under casual conditions, may not only hydrolyse the ether, but 
even disrupt it to a-naphthol and then cause the re-introduction of an 
acetyl group into the 2- or 4-position with respect to this, oreven of two 
acetyl groups. By moderating the reaction, using benzene instead of 
carbon disulphide, the 4-acetyl ether bas been obtained in a better yield 
and the hydrolysis of this, in the same medium, has led to a 80% yield 
of the genuine 4-acetyl-a-naphthol. The high m. p., the lack of colour, 
the formation of typical o-azo-dyes and of phthalic acid, confirm the 
constitution. Similarly, the facts that the above diacetyl-a-naphthol 
yields phthalic acid on oxidation and does not react with diazouium 
salts lead to the 2 : 4-configuration. 

4-Acetyl-a-naphthol [4-hydroxy-a-naphthyl methyl ketone], 

‘ c, 
crystallises in colourless prisms, m. 'p. "198°, and forms an oxime, @. p. 
164°, and a phenylhydrazone, m. p. 133°. 2 :4-Diacetyl-a-naphthol forms 
long, slender, colourless needles, m. p. 140°, and is more soluble in 
toluene than the above compound. It yields the 2-mono-oxime, m. p. 
212°, and a dioxime, m. p. 220°. 

In the £-naphthol series, Gattermann had prepared acetyl-8-napk thy] 
methyl and ethyl ethers. The authors have now condensed §-naphthyl 
methyl ether (‘“‘nerolin”’) with acetyl chloride by the Friedel-Craft’s 
process in benzene. Following the above plan, the sodium carbonate 
extract yielded an acetyl-8-naphthol, m. p. 64—65°, and a diacetyl- 
B-naphthol, whilst the sodium hydroxide solution contained B-naphthol 
and the remaining ether Gattermann’s acetyl-8-naphthy] methyl 
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ether, m. p. 57°5—58°, which gave the above acetyl-8-naphthol in 78%, 
yield on hydrolysis with aluminium’ chloride. The latter yielded 
phthalic acid on oxidation, formed azo-dyes, and readily condensed with 
hydrazine to give a metbyl-88-naphthindazole. The compound is 
therefore 3-acety]l-8-naphthol. The diacetyl derivative also gave azo- 
dyes, but oxidised to trimellitic acid. It is, most probably, 3 : 6-di- 
acetyl-8-naphthol. 

3-Acetyl-B naphthol [3-hydroxy-B-naphthyl methyl ketone] crystallises 
in colourless leaflets, m. p. 64— 65°, and its potassiwm salt in yellow 
leaflets. When boiled with 90% hydrazine hydrate in glacial acetic 


N— 
acid, it forms a 3-methyl-BB-naphthindazole, OH < J Me? E: 


colourless needles, m. p. 217°. 3: 6-Ditacetyl-B-naphthol forms short 
needles, m. p. 165°, and the alkali salts, yellow crystals. When 
boiled for some time with hydrazine, it deposited the insoluble, yellow 


N 
compound, (N:0Me-0,H,< 45, NH) which yielded the parent 


6-acetyl-3-methyl-BB-naphthinduzole, OyH,Ac<}, >NH, m. p. 175°, 
on boiling with hydrochloric acid. 

B-Naphthol was also heated with zinc chloride, acetic acid and 
acetic anhydride, but yielded a resin. $-Naphthyl acetate was 
therefore submitted to the same treatment, at 150—160°, when a 
5% yield of 6-acetyl-B-naphthol [6-hydroxy-B-naphthyl methyl ketone] was 
isolated from the tarry product. This crystallised in hexagonal prisms, 
m. p. 171°, and formed a hydrazone, m. p. 295°. It yielded trimellitic 
acid on oxidation, which gave a clue to its constitution. J. C. W. 


The Condensation of Aldehydes with §-Diketones. Hucu 
Ryan and J. M. Dunga (Ber., 1914, 47, 2423—-2426).—The authors 
have already described the preparation of unsaturated #-diketones by 
condensation of the ester of an unsaturated acid with a saturated 
ketone in the presence of sodium or sodamide (A., 1913, i, 1067). 
In extension of this work, endeavours have been made to obtain like 
products by condensing an aldehyde with an alkylated @-diketone in 
the presence of a dehydrating agent (compare Heller, A., 1914, i, 563). 

As benzaldehyde and acetylacetone in the presence of hydrogen 
chloride undergo condensation as described by Knoevenagel and 
Werner (A., 1895, i, 48) with formation of a substance C,,H,,0,Cl, 
which on elimination of hydrogen chloride yields a substance of the 
structure CHPh:CAc, (Knoevenagel and Vieth, A., 1895, i, 50), it is 
necessary to protect the methylene group of the diketone. For this 
reason dimethylacetylacetone has been made to undergo condensation 
with benzaldehyde by saturating the mixture at — 15° with hydrogen 
chloride ; after four days at 0° there was obtained a substance, 
C,,H,,0,Cl, colourless prisms, m. p. 170° (decomp.) with previous 
reddening near 148°; the same substance was also obtained by similar 
treatment of methylacetylacetone. When the condensation product 
was boiled with pyridine there was produced a colourless substance, 
C,;H,.0,, m. p. 168—169°, probably 2:5-diphenyl-4-benzylidene-3-methyl- 
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tetrahydropyrone, 0O<S-CHPayOHPR>?: thisgives a dibromide, 


which decomposes on heating, and a hydroxylamine derivative, 
C,,H,,0,"NH-OH, needles, m. p. 189—190°. The formation of the 
pyrone compound is explained by the stages CMe, Ac, + C,H,-CHO—> 
CHPh:CH-CO-CMe,Ac —> CHPh:CH:CO-CHMeAc—> | 
CHPh:CH-CO-CH,Me [8° CHPh:CH-CO-CHMe-CHPh:OH —> 
CHMe-CHPhs_, Csls*CHO .. ~-CHMe——CHPh 
CO< 6H. —-CHPh>? > ©O<¢:cHPa)-CHPh> 
D. F. T, 


isoCurcumin. II. Gustav Hetier (Ber., 1914, 47, 2998—3000. 
Compare A., 1914, i, 563).—Ryan and Dunlea (preceding abstract) 
found that benzaldehyde condenses with mono- or di-methylacetyl- 
acetone under the influence of hydrogen chloride to give a colourless, 
chloro-derivative, and therefore criticised the author’s interpretation 
of the condensation in the case of vanillin. This criticism is 
unjustified, for itsocurcumin, the product of the condensation of 
vanillin and acetylacetone, is a chlorine-free dye. 

isoCurcumin only shows a faint reaction with ferric chloride and 
is therefore regarded as a mixture of ketones with a little enol, 
whereas curcumin is decidedly enolic. The ethylcarbonato-derivatives 
have been prepared by shaking cold, alkaline solutions with ethyl 
chlorocarbonate ; the compound with the natural curcumin forms 
yellow leaflets, m. p. 151 —152°; the isocurcumin compound has 
m. p. 142°. Dihydrocurcumin, O©,,H,,0,, has been obtained in 
colourless, hard crystals, m. p. 95—96°, by catalytic reduction, but 


isocurcumin remained unchanged under similar conditions. 
J.C. W. 


Chlorinations with Aqua Regia. Preparation of Chloranil 
and Bromanil from Phenol. Ricuarp Kempr and Hans Moeurke 
(Ber, 1914, 4'7, 2615—2622. Compare Gluud and Kempf, T., 1913, 
103, 1530; Datta, A., 1914, i, 701; Datta and Fernandes, A., 1914, 
i, 675).—A summary of the author’s earlier work on the subject. 

Chloranil can be prepared very conveniently by the action of aqua 
regia on phenol; the product is very pure and is obtained in 60% 
yield, or if iodine is present as catalyst, in 76% yield. Chloro- and 
nitro-phenols give the same product. 

By treating phenol with a mixture of concentrated hydrobromic 
and nitric acids, bromanil can be obtained, but endeavours to prepare 
lodoanil by the action of iodine and nitric acid were fruitless, 6-iodo- 


2; 4-dinitrophenol, however, being isolable from the reaction product. 
e & 


Oxidation of Phenols. II. Dehydromethylnaphthol, a 
Contribution to the Knowledge of Aroxyls and Methylene- 
quinones. Rupotr PummererR and Emit Caersuiiez (Ber., 1914, 
47, 2957—2973. Compare A., 1914, i, 714).—The remarkably active 
substances described in the first paper were derived from a complicated 
compound, di-8-naphthol, It is now found that the much simpler 
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l-methyl-8-naphthol also yields a dehydro-compound which is 
analogous to hydroxydinaphthylene oxide. 
Abel (A., 1893, i, 172) described an oxidation pro- 
y \Z7N\ duct of di-8-naphtholmethane which he regarded oa 
:O peroxide. The same compound is obtained in sulphur- 
NY sain leaflets, m. p. 171-172, by the cubinthin of 
on the dinaphtholmethane with alkaline ferricyanide. It 
3 O is easily reduced again, it does not oxidise quinol or 
SSS react with tripheny!lmethyl, but it is sensitive towards 
permanganate and forms only a monophenylhydrazone, 
orange needles, m. p. 168—169°. Consequently, it is 
Was not a peroxide at all, but should be regarded as the 
quinol ether form of dehydrodinaphtholmethane, annexed formula. 
1-Methyl-8-naphthol (Fries and Hiibner, A., 1906, i, 190) is oxidised 
by alkaline ferricyanide or ferric chloride to the same compound, pale 
yellow prisms, m. p. 133—134°, as Fries and Hiibner obtained by the 
action of nitrous acid. The combustion, titration with stannous 
chloride, and molecular-weight determination point to the fact that the 
substance is a bimolecular compound and certainly not 1 : 2-naphtha- 
methylenequinone as originally stated. As in the case of halen. 
dinaphthylene oxide, there remain three possible formule for this 
dehydro-\-methyl-B-naphthol : 


/\/\ A\/\ /\/\ 
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The fact that the compound reacts almost quantitatively with 
triphenylmethyl] in boiling benzene to form triphenylmethyl 1-methyl-B- 
naphthyl ether, annexed formula, colourless tablets, m. p. 151—152°, 
without the separation of methylnaphthol as a by-product, supports 

Me the peroxide formula I. The constitution of this 
AN ether is shown by its scission into 1-methy]-f- 
/ \/ O-CPh, naphthol and triphevylcarbinol by alcoholic hydrogen 
VA/ chloride, by its reduction to triphenylmethane and 

. methy!naphthol in alcoholic sulphuric acid, and by 
its indifference towards bromine, permanganate or phenylhydrazine. 
That the above dehydro-l-methyl-8-naphthol does behave as a peroxide 
is further shown by its oxidation of quinol to quinone, liberation of 
iodine from potassium iodide, and indifference towards bromine, 
phenylhydrazine or oxygen. 

The competitive formule, II and III, would seem to be superfluous 
but for the possibility of the compound dissociating into radicles in 
indifferent media. The above reaction with triphenylmethyl would be 
explained by the intervention of an aroxyl radicle with univalent 
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oxygen, but the existence of this cannot be proved by molecular-weight 
determinations or optical methods. There is only one slight piece of 
evidence in favour of an a-ketomethyl radicle, namely, that the com- 
pound is sensitive towards permanganate. At any rate, it seems that 
the aroxyl form is favoured in this case, whereas the reactions of 
hydroxydinaphthylene oxide pointed to the a-ketomethyl form. The 
dehydromethylnaphthol liberates the violet a-ketomethyl radicle from 
warm benzene solutions of hydroxydinaphthylene oxide, but an excess 
causes the colour to become pale again. The decomposition of dehydro- 
methylnaphthol in boiling xylene or glacial acetic acid leads to the 
formation of 1-methyl-8-naphthol and, apparently, a polymeride of 
naphthamethylenequinone, according to the scheme : 


Me Me Me CH, 
(Y\-0:-Y - (Yon . (Yo. 
V4 \J\4 OF, i 


The methylenequinone which Fries and Hiibner obtained from 
6-bromo-1-methyl-8-naphthol can also be prepared by oxidation with 
one equivalent of potassium ferricyanide, The product is now shown 
to be a dehydro-6-bromo-1-methyl-B-naphthol, in analogy with the above. 
It is found to exist in two forms, long, yellow prisms, m. p. 119—120°, 
and yellow leaflets, m. p. 144°. 

Similarly, Zincke’s tetrachloro-p-methylenebenzoquinone (A., 1903, 
i, 757) has been obtained from tetrachloro-p-cresol and shown to be 
in reality, dehydrotetrachloro-p-cresol, annexed formula, for its power 

Me M to oxidise quinol is only half that required 
e . ’ 
a by Zincke’s formula. 
ol Nol ci’ No The importance of the aroxyl and the 


Cl! idl di Cl isomeric a-ketomethy] radicles as intermediaries 
\Z \Z in the oxidation of phenols is emphasised. 
©) O J.C. W. 


Preparation of Nitroaminoanthraquinones. BapiscnHE ANILIN- 
und Sopa Fasrik (D.R.-P. 279866; from J. Soc. Chem. Ind., 1915, 
34, 347).—The formaldehyde compounds of a-aminoanthraquinones, or 
the free bases mixed with formaldehyde or with substances capable of 
yielding it, are nitrated. The o- or p-nitroaminoanthraquinones are 
obtained in the free state or as their formaldehyde compounds, which 
are readily hydrolysed by boiling with dilute alkali. J. C. W. 


Preparation of Anthraquinone Derivatives Containing 
Sulphur. Farswerke vorm. Meister, Lucius & Brinine (D.R.-P. 
277439 ; from J. Soc. Chem. Ind., 1915, 34, 270).—Anthraquinonyl 
mercaptans or disulphides are treated with halogens in the absence of 
water. The products may be used for the preparation of dyes. They 
form ester-like compounds with alcohols, which yield sulphenic acids 
containing the group -S-OH, on hydrolysis. With phenols, they form 
hydroxyarylanthraquinony! sulphides, and they condense with aromatic 
hydrocarbons under the influence of aluminium chloride, yielding 
arylanthraquinonyl sulphides. J.C. W. 


| 
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Methylanthracene from Frangula-Emoijin. N. Krasovskr 
(J. Russ. Phys. Chem. Soc., 1914, 46, 1067—1075).—By the reduction of 
catharto-emodin by means of hydrogen and zinc dust the author (A., 
1909, ii, 174) obtained a methylanthracene similar in all its properties 
to that obtained by Fischer (A., 1875, 1021) and Liebermann (A., 
1877, i, 610), and described by them as 2-methylanthracene. The 
methylanthracene obtained from frangula-emodin is, however, regarded 
by Perkin and Hummel (T., 1894, 65, 925), Hesse (A., 1900, i, 40), 
and Jowett and Potter (T., 1903, 83, 1327) as 1-methylanthracene, 
but Oesterle and Tisza (A., 1908, i, 905) and Fischer, Gross, and Neber 
(A., 1911, i, 886) consider it to be the 2-derivative. 

The author has prepared synthetically 1- and 2-methylanthracenes 
and several of their derivatives, the melting points being compared 
with those of the corresponding compounds obtained from frangula- 
emodin. The conclusion is drawn that the latter yields 2-methyl- 
anthracene. 

On further purification, the methylanthracene from catharto-emodin, 
and the methylanthraquinone and anthraquinonecarboxylic acid 
prepared from it, are found to have meiting points identical with those 
of the 2-methylanthracene derivatives. z. M. P. 


1:4:9:10-Anthradiquinone. R. Lesser (Ber, 1914, 47, 
2526—-2528).—By oxidation of quinizarin in hot benzene solution 
with lead dioxide, ] : 4:9: 10-anthradiquinone has been obtained, This 
substance, which forms brownish-red needles, m. p. indistinct near 
185°, exhibits the character of a true quinone and in this resembles 
1: 4-anthraquinone (Dienel, A., 1906, i, 290); the other known 
anthraquinones, namely, the 9:10 and 1:2, appear not to be typical 
quinones, 1:4:9:10-Anthradiquinone can be sublimed at 160° ; its 
solutions show a yellowish-red to brownish-red colour, and a stronger 
fluorescence than that given by quinizarin. It possesses the usual 
chemical reactions of a quinone, but attempts to prepare a quinhydrone 
compound were unsuccessful. D. F. T 


Menthol. Its Melting and Solidifying Points. Rosert 
Metprum (Chem. News, 1915, 111, 229—231).—An investigation of 
the melting and solidifying points of “ ordinary pure” menthol under 
various conditions. As is to be expected, the temperature of 
solidification is less definite than the m. p., and not only varies with 
different methods, but may also show a range of several degrees in 
determinations by one method. The melting point is constant at 42°. 
Experiments were also made with menthol containing 2% of water and 
20% of oil of peppermint, the m. p. of these mixtures being 35° and 
34°5° respectively. D. F. T. 

Menthol and Certain of its Derivatives. N. I. Kursayov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 815—845).—When the constant 
menthyl chloride previously described (A., 1901, i, 553) is subjected 
to Grignard’s reaction, it yields ; (1) menthene ; (2) menthane ; (3) a 
crystalline dimenthyl, (C,,H,,),, m. p. 105—106°, [a], -—51°42°, 
identical with that obtained by the action of sodium on the same 
menthyl chloride, and (4) natural /-menthol, no isomeride of the latter 
being formed. With ordinary menthyl chloride, the same reaction 
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gives, in addition to the above products, a liquid dimenthyl and a 
liquid menthol. The conclusion is drawn that the constaat menthyl 
chloride is, both structurally and as regards the spacial arrangement of 
its atoms, analogous to natural, crystalline /-menthol. 


Menthanecarborylic acid,CH Me< one CHOON )>cHP?’, obtained 
2 2 


by the action of carbon dioxide on the organo-magnesium compound 
corresponding with the constant menthy] chloride, forms flat needles or 
large, rectangular plates, m. p. 65—66°, [a], -—54:16°. From ordinary 
menthyl chloride, this acid is obtained together with a smaller 
proportion of a liquid acid, the latter being formed from the 
“inconstant” menthy! chloride. 

The chloride obtained by the action of phosphorus pentachloride on 
menthol consists of a mixture of at least two stereoisomeric secondary 


chlorides, CHMe<ory? -opy >CHE¢# (I) and 
2 2 


CHCl-CH 
CHMe< oy —-cH> CHP r, (II), 
with rotations of opposite sign, and possibly contains also the tertiary 
chloride, CHMe<CH? Gty2>CPrACI, which may be formed from (I) 
by loss and subsequent addition of hydrogen chloride. Menthol and 


the chlorides corresponding structurally with it contain three 
asymmetric carbon atoms, four pairs of optical antipodes and four 
racemic mixtures being possible. The action of phosphorus penta- 
chloride on menthol is accompanied by rearrangement of the 
substituent groups, a mixture of stereoisomeric menthyl chlorides 
being formed. Two of the’ four possible chlorides would have the 
chlorine and the neighbouring tertiary hydrogen distant one from the 
other and would be stable, the other two, in which the chlorine and 
hydrogen are adjacent, being unstable. The author’s investigations, 
as yet incomplete, on the menthanecarboxylic acids formed from 
ordinary menthyl chloride by the Grignard reaction, indicate the 
formation of only two such acids, one liquid and the other crystalline. 
Consequently, ordinary menthyl chloride contains only two secondary 
stereoisomerides, one stable and one unstable. The formation of these 
two chlorides is readily explained on the supposition that the spacial 
rearrangement occurring during the action of phosphorus pentachloride 
on menthol affects only the groups of the carbon atom to which the 
hydroxyl is attached, this being the carbon atom taking immediate 
part in the reaction. In the stable menthyl chloride, the chlorine and 
the adjacent tertiary hydrogen atoms occupy anti-positions, and since 
this chloride is converted by the Grignard reaction into natural 
/-menthol, the latter will have the annexed structure. 
CH l-Menthone, which corresponds in _ spacial 
J . structure with ordinary J/-menthol, undergoes 
MeHC H-0-oH Partial inversion into the strongly dextro-rotatory 
H re H-C-0.H isomenthone when treated with sulphuric acid 
2 s“*7 (compare Beckmann, A., 1909, i, 245). According 
\y to Beckmann (A., 1897, i, 248), the asymmetric 
CH, carbon atom concerned in this inversion is the one 
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to which the isopropyl radicle is united, the original levo-rotation of 
this carbon atom being changed to a dextro-rotation in d-isomenthone. 
Since the rotation of the latter is considerably greater than that of 
l-menthone, the rotation due to the asymmetric carbon united with the 
menthyl group must be positive in sign. On the assumption that 
l-menthone corresponds with natural /-menthol and not with the 
stereoisomeride in which the hydrogen and hydroxyl of the hydroxylic 
carbon atom are interchanged, it follows that the carbon atom 
connected with the isopropyl group of /-menthol produces a levo-, and 
that connected with the menthyl group a dextro-rotation. 

The spacial structure of menthanecarboxylic acid, m. p. 65—66°, is 
determined by that of the constant menthy! chloride, the carboxy] and 
the isopropyl group occupying syn-positions. As regards the liquid 
menthol and the liquid menthanecarboxylic acid obtained with the 
crystalline menthol and tbe crystalline acid from crude menthyl 
chloride, these are formed from the unstable syn-chloride, the hydroxy! 
(or carboxyl) group probably occupying the anti-position to the 
isopropyl group. Ethylmenthane (A., 1901, i, 553) should correspond in 


structure with constant menthy! chloride, the ethy! and isopropyl groups 
being in syn-positions. The crystal- 


CH, CH, line dimenthyl, being obtained 

Y a r a from constant menthyl chloride, 
i H-C-—_—©H CHMe has the annexed structure. 

H,C H-C-Pr* Pr-C-H CH, __ When the potassium or sodium 

es ws derivative of menthol is heated with 

CH CH iodo- or bromo-benzene, benzene 


and menthone are formed, but in 
presence of finely-divided copper (Naturkuffer) (compare Ullmann and 
Sponagel, A., 1905, i, 644; 1907, i, 38) the reaction yields, besides 
these products, phenyl menthyl ether, C,,H,,°OPh, which crystallises 
in flat needles with a slight aromatic odour, m. p. 52—53°, b. p. 
150—151°/12 mm., [a], in benzene solution —128-11°, and has the 
phenyloxy- and the isopropyl groups in syn-positions. For the 
preparation of ethers by Ulimann and Sponagel’s reaction it is, 
therefore, not necessary that both radicles shall be aromatic, and the 
author has prepared phenetole in 35—45% yield from iodobenzene and 
sodium or potassium ethoxide in presence of copper. When the 
latter is absent, the whole of the iodobenzene is converted into benzene, 
and no acetaldehyde, although this would be expected, is formed ; the 
ability of alkyloxides to reduce aromatic halogenated derivatives has 
been previously observed by Balbiano (A., 1882, 168) and by Blau 
(A., 1887, 242), but it is uncertain whether the reactions studied by 
Léwenherz (A., 1900, ii, 338) were really reductions. 

When phenyl menthyl ether is heated with fuming hydrochloric 
acid in a sealed tube at 170°, it yields phenol, the unstable menthyl 
chloride and menthylphenol, C,,H,.°C,H,-OH, which is a colourless, 
immobile, optically inactive resin, b. p. 179—186°/11 mm., solidifying 
in snow to a vitreous mass, and yielding the inactive phenylurethane, 
NHPh-CO,°C,,H,,, in small scales, m. p. 141°, together with a small 
proportion of a compound, m. p. 136°, when treated with phenyl- 
carbimide. When menthylphenol is heated with hydrochloric acid, it 
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is partly converted into phenol and menthyl chloride, the change 
proceeding until a condition of equilibrium is attained. T. H. P. 


Terpenes and Ethereal Oils. CXVII. Isomerism in the 
Thujamenthone Series. O. Wattacn (Annalen, 1915, 408, 
163—182).—A more careful examination has shown that the thuja- 
menthone (now called 8-thujamenthone) obtained by reducing isothujone 
by the Paal-Skita method (A., 1911, i, 469) is isomeric, not identical 
as stated, with the thujamenthone (a-thujamenthone) obtained by the 
reduction of isothujone by sodium and alcohol and subsequens 
oxidation of the thujamenthol. The two isomerides are regarded at 
being chemically, not merely physically, isomeric, because their b. p.’s 
are different. The purest a-thujamenthoneoxime obtainable crystallises 
in large, transparent prisms, m. p. 97°; the semicarbazone has m. p. 
185°. a-Thujamenthone, regenerated from the latter, has b. p. 
209—209°5°, D148 0°8915, and n, 1°4474, and yields by reduction with 
sodium and alcohol a-thujamenthol, b. p. 212—-214°, D!® 0°8990, and 
my 14611. 

[With Watrner Lonsz.]|—a-Thujamenthylamine, obtained by the 
reduction of the pure oxime, has b. p. 196—197°, and forms a 
hydrochloride, m. p. 187°, acetyl derivative, m. p. 129—130°, benzoyl 
derivative, m. p. 106—107°, carbamide, m. p. 205°, phenylcarbamide, 
m. p. 111—112°, and trimethylammonium iodide, m. p. 199—200°. 
It reacts with nitrous acid to form a-thujamenthol and _hydro- 
carbons, 

8-Thujamenthone, obtained from isothujone by the Skita method 
or, in the form of the oxime by the reduction of isothujoneoxime, m. p. 
119—120°, by the hydrogen-palladous chloride-gum arabic method, is 
purified through the oxime, m. p. 130—131°, and the semicarbazone, 
m. p. 190—191°, and then has b. p. 215—216-5°, D!® 0°8990, and 
my 1°4511. It is very difficult to obtain isothujone free from carvo- 
tanacetone, and to this cause is attributed the error mentioned above. 

By warming with glacial acetic and sulphuric acids, B-thuja- 
menthoneoxime is converted into an iso-oxime, O,,H,,ON, m. p. 102°, 
which is oxidised by 1% potassium permanganate to a hydroxyiso- 
oxime, C,o>H,,O.N, m. p. 148—149°. 

In the reduction of isothujoneoxime mentioned above a by-product 
is a base (tsothujylamine 2), b. p. 207°, which foras a benzoyl derivative, 
m. p. 147—148°, carbamide, m. p. 160°, phenylcarbamide, m. p. 
167—168°, and phenylthiocarbamide, m. p. 151—152°. 

8-Thujamenthol, obtained by reducing 8-thujamenthone with sodium 
and alcohol, has b. p. 216°5—217-5°, D!® 0-8995, and n, 1°4583, and 
yields by heating with zine chloride at 190° a thujamenthene, C,,H,¢, 
b. p. 161—164°, D'®* 0°8100, and n, 1:4514, whereas the thujamenthene 
obtained from a-thujamenthol under the same conditions has b. p. 
163—165°, D® 0 8085, and n, 1°4503; neither of them forms a solid 
nitrosochloride. 

[With Warner Lounss.]—f-Thujamenthylamine, prepared from 
8-thujamenthoneoxime, has b. p. 206°5°, D® 0°8550, and nm, 1°4571, 
forms a hydrochloride, m. p. above 230°, acetyl derivative, m. p. 96° 
when recently crystallised from methyl alcohol and 115—116° after 
being dried at a higher temperature, benzoyl derivative, m. p. 112°, 
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carbamide, m. p. 214°, phenylcarbamide, m. p. 165°, phenylthiocarbamide, 
m. p. 183°, and trimethylammonium iodide, m. p. 230°, is not oxidised 
to §-thujamenthone by chromic acid, but forms a stable chromate, and 
reacts with nitrous acid to form a tertiary thujamenthol, C,,H,,0, 
m. p. 93°, b. p. 204°. The tertiary alcohol is converted by dilute 
sulphuric acid at 110° into a thujamenthene, C,,H,,, b. p. 164—166°, 
D* 0°8100, n, 1°4466, which forms a nitrosochloride, m. p. 108°; 
the latter very readily loses hydrogen chloride, yielding isothujone- 
oxime. 

Although it is thus possible to convert 8-thujamenthone into iso- 
thujone and vice versa, attempts to convert a member of the a-thuja- 
menthone series into one of the f-series, or vice versa, have been 
unsuccessful. 

The oxidation of 8-thujamenthone by potassium permanganate yields 
a ketonic acid (semicarbazone, m. p. 201°), which is converted by 
sodium hypobromite into the same dicarboxylic acid, C,H,,O,, m. p. 
137—138°, as is obtained from a-thujamenthons by the same series of 
reactions. 

During the experiments on the oxidation of 8-thujamenthone it was 
discovered that the crude ketone, obtained from isothujone by Skita’s 
method, contained an appreciable amount of tetrahydrocarvone, which 
was isolated in the form of the oxime. C. 8. 


Isomeric Linalools and the Scission of Inactive Linalool 
into the Optical Antipodes. V. Paouint and Laura Divizia 
(Atti R. Accad. Lincet, 1914, [v], 23, ii, 171—176).—The authors 
describe a method for the preparation of pure linalool. The linalool is 
converted into the hydrogen phthalate as follows : the alcohol is treated 
with an excess of sodium in 2—3 volumes of light petroleum ; the sodium 
salt is converted into phthalate, and this is precipitated as hydrogen 
phthalate on acidification. A concentrated alcoholic solution of the 
phthalate is treated with the calculated quantity of strychnine, and 
the strychnine salt, C,H,(CO,°C,,H,,)(CO,H,C,,H,,0,N,), is erystal- 
lised. Samples of dextro- and of levo-rotatory linalool from various 
sources all gave a strychnine salt of m. p. 143—144° (previously 
softening), and on saponification the strychnine salts all yielded 
linalool of b. p. 197—198°, D 0°869, n, 0°870. 

Synthetic linalool prepared from geraniol is practically inactive. 
By recrystallisation of the strychnine salt the authors have isolated 
the optical antipodes. The less soluble strychnine salt has m. p. 
155—156°, and yields on saponification d-linalool, [a], +1°70°, whilst 
from the salt in the mother-liquor /-linalool of [a], —1°60° was 
obtained. R. V. 8. 


a- and #Santalols. V. Paotmn1 and Laura Divizia (Aiti RB. 
Accad, Lincei, 1914, [v], 23, ii, 226—230).—If the mixture of a- and 
f-santalols which occurs in commerce is carefully fractionated, a partial 
separation of the two isomerides can be effected. If then each of these 
is converted into the hydrogen phthalate, and this again into the 
strychnine salt (compare preceding abstract), recrystallisation of the 
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strychnine salt can be continued until m. p. and rotatory power 
are constant. When this point is reached, saponification yields the 
pure isomeride. This can be confirmed by reconverting into strychnine 
phthalate, which is found to be identical with the original phthalate 
and to yield a santalol of identical properties when again saponified. 
The strychnine phthalate of B-santalol, 
C,H,(CO,°C,,H,,)(CO,H,C,, H,,0,N4), 
has [a], —30°43°, m. p. 134—135°, and the £-santalol obtained 
from it has b. p. 168—169°/10 mm., D” 0:9729, nj 1°5092, 
[a], — 42°00°. 
The strychnine phthalate of a-santalol has m. p. 155°, [a]p — 1°40°. The 
a-sautalol prepared fromit has b. p. 159°/10 mm., D” 0°979, nj 1499, 
a}, +1°10°. R. V. 8. 


Hexabydro-y-ionone and Some Derivatives. N. IsHizaKa 
(Ber., 1914, 47, 2453—2456).—Reduction of geraniol by platinum 
black and hydrogen gives a mixture of a saturated hydrocarbon, C,,H,,, 
with a saturated alcohol, C,,H,,O (Willstiitter and Mayer, A., 1908, i, 
383) ; the use of palladium chloride, as in Skita’s method, produces a 
similar result. On using palladium black and hydrogen as recom- 
mended by Paal, it is found that reduction in methyl-alcoholic 
solution occurs only at the ethylenic linkings forming tetrahydro- 
geraniol, C,,H,,°OH, b. p. 212—213°, which could be converted by 
phosphorus haloids in light petroleum into the chloride, C,,H,,Cl, 
b. p. 85—86°/10 mm., the bromide, b. p. 104—105°/14 mm., and the 
iodide, b. p. 126—127°/20 mm. ; of these haloids only the bromide was 
obtained in good yield. Treatment of the bromide in alcoholic 
solution with ethyl sodioacetoacetate yielded ethyl tetrahydrogeranyl- 
acetoacetate (ethyl a-acetyl-56-dimethyl-n-decoate), C,)H,,*CHAc*CO,Et, 
b. p. 164—166°/10 mm., which gives an intense violet coloration with 
ferric chloride solution, By hydrolysis with alcoholic potassium 
hydroxide, the ester was converted into the corresponding ketone, 
hexahydro--ionone (methyl 56-dimethyl-n-nonyl ketone), 

CH,°CO-CH,:C,,H.,, 

b. p. 119—120°/10 mm., which unlike tetrahydrogeraniol and the 
corresponding dimethyloctane does not possess characteristic odour ; 
semicarbazone, m. p. 95—96°; oxime, a pale yellow, viscous oil which 
is reducible by sodium and alcohol to the corresponding amine, 
CH,°CH(NH,)-CH,°C,,H,, (8-amino-{«-dimethyl-n-undecane) ; this is a 
strong base and forms a _ platinichloride, which when heated 
decomposes without melting. D. F. T. 


Isomerisation Product of Carvone in the Light. Carvone- 
camphor. E. Sernaciorto (Atti R. Accad. Lincei, 1914, [v], 23, ii, 
70—75).—The paper deals with the constitution of the substance 
(carvonecamphor) obtained by Ciamician and Silber (A., 1908, i, 555) 
On exposing an aqueous-alcoholic solution of carvone to the light. 
Oxidation with permanganate yields a dibasic acid, C,,H,,0,, m. p. 174°, 
which forms a silver salt, C,,H,,0,Ag,, erystallising in the disphenoidal 
class of the rhombic system (a:6:¢=0-5697:1:0-9030). At the 
same time a monobasic ketonic acid, C,H,,0,, can be isolated ; it can 
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also be formed by the oxidation of the preceding acid with per- 
manganate. The ketonic acid gives a phenylhydrazone, C,,H,,0.N,, 
which forms lustrous plates, m. p. 176°, as well as an oxime, C,H,,0,N, 
cerystallising in needles, m. p. 167°. 

When carvonecamphor is kept with a mixture of alcohol and 
sulphuric acid for two weeks, an oil is obtained, b. p. 222—224°, 
which has the formula C,,H,,0, and is termed isocarvonecamphor. It 
yields an oxime, C,,H,,ON, m. p. 167°, and a semicarbazone 
C,,)H,,:N,H*CO-NH, (needles, m. p. 209°). On oxidation with per- 
manganate, isocarvonecamphor yields levulic acid. On reduction in 
presence of palladium black a dihydro-derivative, C,,H,,O, b. p. 224°, 
is formed. The dihydro-compound gives an oxime which is liquid, and 
from which a benzoyl derivative, C,,H,,O,.N, m. p. 133°, can be 
prepared, The dihydro-compound yields levulic acid on oxidation with 
warm permanganate. 

On reducing carvonecamphor with sodium and alcohol, the corre- 
sponding alcohol (“carvoneborneol”’), C,,H,,0, b. p. 214°, m. p. 135°, 


is obtained. On oxidation this gives carvonecamphor again. 
R. V.S. 


Use of Aqueous Mercuric Acetate in the Analysis of the 
Terpenic Portion of Essential Oils. L. Batpiano (Aiti R. Accad. 
Lineei, 1915, [v], 24, i, 165—171. Compare A., 1906, i, 186).—The 
oxidising action of aqueous mercuric acetate is greatly accelerated by 


the action of heat, even where, as with camphene, the terpene forms 
a mercuriacetate. Mercuric acetate reacts with neither aromatic 
hydrocarbons (loc. cit.) nor ecycloparaflins (compare Balbiano and 
Angeloni, A., 1914, i, 860), nor dicyclic hydrocarbons, C,,H,,, of the 
pinane type (compare Tausz, Diss. Karlsruhe, 1911). Camphene 
reacts quantitatively with mercuric acetate, being converted into a 
hydroxycamphene mercuriacetate, which yields 70—94% of the 
camphene taken on decomposition with zinc and hydrochloric acid ; 
the deficit is due to the difficulty of condensing small amounts of 
camphene after distillation in a current of steam. Cold aqueous 
mercuric acetate serves to separate the terpenes from a mixture con- 
taining them in conjunction with cyclic, aromatic and paraftlinoid 
hydrocarbons. Zo Ee Ee 


The Autoxidation of Limonene. A. Biumannand O. ZEITSCHEL 
(Ber., 1914, 47, 2623—2628).—Only with a few terpenes has the 
phenomenon of autoxidation been investigated (Blumann and Zeitschel, 
A., 1914, i, 495; Wallach, A., 1906, i, 194). As limonene is s0 
widespread in nature its examination has now been effected. When 
purified limonene, D™ 0°845, a,) + 106°, is exposed to the air in the pres- 
ence of water in a loosely closed vessel for two and a-half months, crystals 
of a substance, m. p. near 60°, form on the walls above the surface of the 
liquid and a resinous layer of unknown nature is deposited at the 
bottom of the liquid. Amongst the products which are volatile in 
steam, were identified carvone and carveol, both optically inactive. 
The latter has not previously been obtained in a pure condition, the 
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purification in this case being effected by successive conversion into 
the benzoate, hydrolysis, conversion into the phenylurethane, and final 
hydrolysis. The mother liquors of the phenylurethane yielded a 
small quantity of an unidentified active alcohol. 
The following derivatives of ¢arveol, 
_ CH,°CH(OH 
CH, :CMe-CH< oy" ‘CH(ON)> CMe, 

D5 0°9578, b. p. 108—110°/11 mm., 226—227°/751 mm., n>} 1:4961, 
were prepared ; phenylurethane, needles, m. p. 94—95°; acetate, b. p. 
115—116°/10 mm., D' 0-9755 ; phthalate, crystals, m. p. 136—137° ; 
bromine additive compound, oily ; benzoate. On oxidation carveol was 
converted into carvone and on dehydration by heating with zinc 
chloride or diluted sulphuric acid gave p-cymene. When shaken with 
5% sulphuric acid for seventeen hours it underwent hydration to a 
substance, C,,H,,O0,, needles, m. p. 132—133°. a & 4 


The Constituents of Ethereal Oils. A New Class of Tricyclic 
Sesquiterpenes: Copaene, ©,,H,,. F. W. Srmmuer and H. 
Srenzkz ( Ber., 1914, 4'7, 2555—2561).—The ethereal oil obtainable from 
African copaiba balsam is known to contain in addition to B-caryophyllene 
and a dextro-rotatory sesquiterpene (di-hydrochloride, m. p. 117—118°, 
gives J-cadinene on elimination of hydrogen chloride ; von Soden, A., 
1909, i, 401), a second sesquiterpene very similar in chemical properties 
to the former. 

The latter sesquiterpene, now termed copaene, was separated by 
fractional distillation as an oil, b. p. 119—120°/10 mm., D® 0-9077, 
[a], —-13°35°, m, 1°48943, which gives no solid nitrosochloride or 
nitrosite, but a hydrochloride, m. p. 117—118°, identical with cadinene 
hydrochloride ; the hydrochloride on removal of hydrogen chloride 
yielded cadinene. The sesquiterpene is therefore in all probability an 
olefinic tricyclic compound. Reduction of copaene in ethereal 
solution by hydrogen and platinum produced a dihydrocopaene, C,,H.,, 
b. p. 118—121°/12 mm., m 1°47987, D!8 0°8926 [a], -—12°2°, which is 
therefore also probably tricyclic. The close relationship 
of copaene with cadinene, which belongs to the bydro- CHMe,, 
genated naphthalene group, renders it highly probable C CH 
that the former is of allied structure and the constitu- Z\_/\, 
tion (annexed formula) is provisionally suggested for CH “a\ SH, 
ae ar CH, CH bust 

Oxidation of copaene in acetic acid solution by ozone /\ Fs 
gave rise toa viscid acid substance, copaeneketonic acid, OH Me (GH 

C,,H,,*CO-CU,H, : 

b. p. 215—225°/17 mm. ; this was converted through the colourless silver 
salt into the methyl ester, b. p. 177—182°/14 mm., D® 1:0243, 
my 147694, [a], +29-4°. In the oxidation of copaene by potassium 
permanganate, a glycol, C,,H,,O0,, also was obtained, b. p. 
178—185°/17 mm., D* 1:039, np 150266, a, + 13°. The semicarbazones 
of copaeneketonic acid and its methyl ester are solids, m. p. 221° and 
193°5—194° respectively. 

Further oxidation in alkaline solution by sodium hypobromite 
converted copaeneketonic acid into copaenedicarbowylic acid, C,,H,,0, ; by 
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means of its silver salt this was converted into the methy/ ester, b. p. 
178—182°/17 mm., D* 1:072, np 1°47242, [a], + 34°. According to 
these results it would appear that an isopropyl group has been 
destroyed, and the above formula for copaene is suggested on this 
evidence. The structures of copaerieketonic acid and copaenedicar- 
boxylic acid are provisionally represented by the annexed formule 
I and II respectively. 
CH CH 

VA ie 
cH, H-CO-CHMe, CH, / OH-CO,H 

H-CHMe-CH,-CO,H OMe CH-CHMe-CH,-CO,H 

\cH,% 
(II.) 
D. F. T. 


Composition of the Essential Oil of Italian Wormwood. 
V. Paotini and R. Lomonaco (Atti R. Accad. Lincei, 1914, [v], 23, 
ii, 123—129).—The essential oil of Artemisia absinthium, L., contains 
(1) thujone (about 10%) in the form of a mixture of the a- and 
B-isomerides ; (2) thujyl alcohol (about 48%) in the free state and also 
as acetate, isovalerate, and palmitate ; the alcohol obtained is a mixture 
of at least two chemical individuals, 3-thujyl alcohol predominating. 
In addition to these substances the authors were able to separate 


phellandrene, cadinene, and a blue oil of undetermined nature. 
R. V. 8. 


The Constituents of Ethereal Oils. A New Oxide in Java 
Citronella Oi). K. E. Spornirz (Ber., 1914, 47, 2478—2482).—By 
fractionation of the less volatile portion of citronella oil the author has 
obtained a liquid, C,,H,,0, which appears to be an organic oxide, the 
oxygen being inert towards acetic anhydride and towards sodium. 
This substance, dicitronelloxide, has the properties: b. p. 182—183°/ 
12 mm., D3 0°9199, mp 1°49179, a, —4°; from the fact that sodium 
and alcohol fail to affect the compound, it is probable that the two 
ethylenic linkings are not conjugated. Reduction by platinum-black 
and hydrogen in ethereal or acetic acid solution converts the substance 
into tetrahydrodicitronelloxide, C,,H,,0, b. p. 180—185°/11‘5 mm., 
DS 09001, m, 1°47457, a, O°. ‘The original substance gives a solid 
hydrochloride, C.,H,,OCI, tablets, m. p. 107°5°, from which hydrogen 
chloride can be again eliminated by alcoholic potassium hydroxide, the 
product being an isomeride, isodicitronelloxide, C,,H,,0, b. p. 176—180°/ 
11 mm., D3} 0°9518, mp, 1°49692, a, +1°; this contains an ethylenic 
linking less, and therefore a ring more,than the parent compound. 
Reduction of this oxide by platinum and hydrogen could not be effected, 
and the dihydroisocttronellowide, C,,.H,,O, m. p. 71°, was obtained by 
reduction of the above hydrochloride by sodium and hot alcohol. 
The action of ozone on the acetic acid solution of dicitronelloxide 
gave as chief product a substance, C,,H)0,, D” 1°0395, np 1°49013, 
ay +4°, from which it would appear that the double bonds are situated 
outside the ring. 

The oxide now described is in all probability quite distinct from the 
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compound obtained from citronellal and oxalic acid by Semmler and 
Jonas (Ber., 1914, 47, 2079). D. F. T. 


The Constituents of the Ethereal Oils. The Presence of an 
Acid, C,,H,,0,, and of two Lactones, C,,H,,0, and C,,H,,0,, in 
Costus Root Oil. F. W. Semmier and J. Fe.ipsrein (Ser., 1914, 
47, 2433—2437. Compare this vol., i, 275).—The chemistry of costus 
root oil, obtained from the roots of Saussurea Lappa, Clarke, has 
been but little examined up to the present. The roots yield approxi- 
mately 1% of the oil of which the physical constants are b. p. 
60—215°/11 mm., Di} 09851, mp 151264, ap +15°4°. By fractional 
distillation the oil has now been separated into eight portions, from the 
least volatile of which, b. p. 200—210°/11 mm., there can be isolated 
a lactone; this substance, costolactone, was purified by conversion 
through the silver salt into the methyl ester of the corresponding 
hydroxy-acid ; this ester on distillation under reduced pressure gave 
pure costolactone, C,,H,,O,, b. p. 205—211°/13 mm., D® 1-0891, 
my 1753043, ay + 28°. 

From the seventh fraction, b. p. 190—200°, there could be separated 
by sodium carbonate solution, costic acid, C,,H,.0,, which after 
conversion into its silver salt was obtained as an oil, b. p. 
200—205°/11 mm., D®! 1-0508, np 1°51912, ap +40°; the methyl ester 
has b. p. 170—175°/11 mm., D?! 1°0242, np 1°51058, ap +36° The 
portion of this fraction which was insoluble in sodium carbonate 
contained dihydrocostolactone, C,,H,,0,, which, after purification in the 
form of the silver salt of the corresponding hydroxy-acid, had b. p. 
210—213°/19 mm., D®? 1-0776, np 1°52289, ap + 48°: the methyl ester 
of the corresponding hydroxy-acid regenerated the lactone on 
distillation under reduced pressure. 

Costolactone and dihydrocostolactone are remarkably stable and are 
only partly affected by sodium hydroxide solution in the cold; the 
corresponding hydroxy-acids are very unstable. The respective 
molecular refractions show costolactone and costic acid to be diolefinic 
bicyclic substances, whilst dihydrocostolactone contains but one double 
linking. The relationship between these lactones is demonstrated by 
reduction of each with platinum and hydrogen in ethereal solution, 
yielding the same tetrahydrocostolactone, C,;H,,0,, b. p. 198—202°/ 
13 mm., D?! 10451, 2, 1°50510, ay +33°. The connexion between these 
lactones and the diolefinic bicyclic costic acid is shown by the action of 
sulphuric acid of 33% concentration converting costic acid into dihydro- 
costolactone. D. F. T. 


Ethereal Oil of JEisholtzia cristata, Willdenow. /Y. 
AsaHina and Y. Murayama (Arch. Pharm., 1914, 252, 435—448). 
—By distillation with steam dried Elsholtzia cristata yields about 
2% of a mobile, yellow oil, b. p. 210—215°, D® 0°970, acid number 0, 
saponification number 14°84, and, after acetylation, 14°7, which does 
not contain an acid, ester, aldehyde, phenol, ora methyl ether, but 
reacts with semicarbazide and with hydroxylamine to form respectively 
a semicarbazide, C,,H,,O,N,, colourless leaflets, m. p. 171°, and an 
oxime, C,>H,,0,N, colourless prisms, m. p. 54°. The ketone, C,,H,,0,, 
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regenerated from either of these derivatives, is called elsholizione. It 
is an almost colourless, mobile liquid having a peculiar, aromatic 
odour, b. p. 87—88°/10 mm., 112°/31 mm. and 210°/764 mm., 
D* 0°9817, ap 0°, and n# 148424. It does not respond to the pine- 
shaving test, but in Liebermann’s reaction a rose-red to reddish-violet 
coloration is developed, becoming olive-green by keeping. By reduc- 
tion with hydrochloric acid and amalgamated zinc, the ketone yields a 
substance, C,,H,,0, b. p. 73—75°/17 mm., which is not a ketone, and 
yields by heating with alcoholic ammonia at 200° a substance the 
vapour of which develops an intense violet-red coloration in the 
pine-shaving reaction. 

Elsholtzione yields isovaleric acid by oxidation with 5% potassium 
permanganate, and by treatment in dry ether with sodium and amyl 
nitrite is converted into an acid, C,H,O,, colourless needles, m. p. 
134°. This acid, which is called elsholizic acid, appears from its 
behaviour and properties to be homopyromucic acid; if this is so, 
elsholtzione may be a furan derivative, C,OH,Me-CO-CH,-CHMe,,. 

The following new compounds have been prepared by the reaction of 
pyromuconitrile and the magnesium alkyl haloid in the usual manner : 
furyl ethyl ketone, C,OH,*COEt, colourless crystals, m. p. 28°, b. p. 
182—183°, D® 1-0626, nj 149837 (semicarbazone, leaflets, m. p. 
188—190°) ; fury! n-propyl ketone, b. p. 192°, D”® 1:0485, ni? 1°49165 
(semicarbazone, prisms, m. p. 190°) ; furyl isobutyl ketone, b. p. 207°, 
D*” 10110, nj? 1°48905 (semicarbazone, prisms, m. p. 174°); and furyl 


isoamyl ketone, b. p. 221°, D” 0°9900, nZ 1°48315 (semicarbazone, 
needles, m. p. 101°). 

These ketones do not give a green coloration in the pine-shaving 
reaction, are converted into pyromucic acid by sodium and amy] nitrite, 
and exhibit more or less intense colour reactions similar to those of 
elsholtzione ; the last two ketones also resemble elsholtzione in their 
odour. C. 8. 


Resin of Picea Vulgaris, L., var. Montana Schur. Hans 
Binper (Arch. Pharm., 1914, 252, 547—589).—The resins of Picea 
vulgaris, Transylvanian pine, and Jura turpentine are not identical. 

The crude resin of Picea vulgaris employed by the author was a 
mixture of resin, particles of wood, pine-needles, and sand; it had a 
bitter taste and an intense odour of vanillin (this substance was 
detected by colour reactions). The examination was conducted along 
four lines: (1) isolation of crystals from the crude resin by physical 
and mechanical methods, (2) isolation of crystals from the fused resin 
by similar methods, (3) isolation of all the constituents of the crude 
resin by Tschirch’s method, and (4) a similar treatment of the fused 
resin. These courses were adopted in order to prove that a separation 
of the constituents, by physical and mechanical methods only, is 
impossible. The crystalline substances obtained by (1) and (2), by the 
successive operations of solution in cold 70% alcohol, filtration, and 
fractional crystallisation, are different from those obtained by (3) and 
(4), and are shown to be mixtures; their m. p., acid, saponification 
and iodine numbers, and specific rotations are recorded. 

The examination of the resin by Tschirch’s method gives the follow- 
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ing results. The ethereal solution of the resin is exhaustively 
extracted with 1% ammonium carbonate, 1% sodium carbonate, and 
19% potassium hydroxide successively ; the residue, after removal of 
volatile matter by distillation with steam, consists of resene. Much 
better results and more rapid separations are obtained with the fused 
than with the crude resin. The 1% ammonium carbonate extracts 
(fifteen repetitions are necessary) contain a-piceapimaric acid, C.,H,,0,, 
monoclinic crystals, m. p. 164—166°, [a], — 22°5’ in alcohol (c= 4656), 
acid number 189-70 (direct method) and 193-07 (indirect), saponifica- 
tion number variable, iodine number 81*4, which forms a silver and a 
lead salt, and exhibits the phytosterol colour reactions. An 
amorphous acid, m. p. 101—116°, [a])-8°9’ in alcohol (c= 1-226), 
and an acid, w. p. 80—86°, [a], — 14°53’ (c= 1*9047), are also present 
in the ammonium carbonate extracts. 

The 1% sodium carbonate extracts (19 repetitions) contain three 
isomeric piceapimaric acids, C,)H,,0,. The B-acid is precipitable from 
its alcoholic solution by lead acetate; it crystallises in monoclinic 
leaflets, m. p. 156—157°, [a], — 24°44’ in alcohol (c=5°861), acid 
number 189°54 (direct) and 175-50 (indirect), iodine number 76°92, 
and forms a silver and a lead salt, the latter being insoluble in ether. 
y-Piceapimaric acid, which is not precipitated from its alcoholic solu- 
tion by lead acetate, crystallises in leaflets, m. p. 151—153°, 
{a],-4°17' in alcohol (c=4°66), acid number 186-61 (direct) and 
187°77 (indirect), iodine number 83°78, and forms a silver salt and a 
lead salt which is insoluble in ether. 8-Piceapimaric acid, monoclinic(?) 
crystals, m. p. 161—162°, [a],-—17°8’ in alcohol (c=2°043), acid 
number 191°25 (direct) and 182°35 (indirect), iodine number 87°15, 
forms a silver salt and a lead salt which is soluble in alcohol and in 
ether. All three isomerides exhibit colour reactions with the phyto- 
sterol reagents. 

The 1% potassium hydroxide extracts do not contain any acidic 
substances. 

Since it is not certain that the rotatory power of a resin acid is the 
same at different concentrations, the author recommends that the 
erage of all resin acids should be measured in alcoholic solution 
c=5), C. S. 


Oleoresin of Sand Pine. A. W. Scuorcer (J. Ind. Eng. Chem., 
1915, 7, 321—322).—A specimen of oleoresin obtained from the sand 
pine (Pinus clausa) yielded volatile oil 18°93%, resin 72-30%, water 
6'10%, and other substances 2°67%. The volatile oil had Di} 0-8725, 
mp 14768, and a} — 22-49°, and consisted of J-a-pinene 10%, /-camphene 
10%, 1-B-pinene 75% (losses by polymerisation, etc., 5%). The resin 
contained 4% of resene, the remainder consisting chiefly of abietic acid. 

W. P.S. 


Siam Benzoin. Frrepricu Reryirzer (Arch, Pharm., 1914, 252, 
341—349).—In 1893 Liidy stated that Siam benzoin consists 
essentially of the benzoic esters of two alcohols, benzoresinol and 
slaresinotannol. The former of these alcohols cannot be benzoylated, 
and the benzoate of the latter is described by Liidy as a brown 
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amorphous substance. Since Siam benzoin always occurs as an opaque, 
quite colourless substance (coated with a reddish-yellow crust produced 
by atmospheric oxidation), the author has again examined the 
substance in order to explain these discrepancies. He finds that it is 
a mixture of three colourless, crystalline substances, benzoic acid, 
siaresinol (the benzoresinol in Siam benzoin is not identical with the 
benzoresinol in Sumatra benzoin and is therefore called siaresinol), 
and lubanyl benzoate, which will be described in a subsequent paper. 
C. S. 


[The Araliaceae Family, etc.| Reply to Halberkann. A. W. 
VAN DER Haar (Arch. Pharm., 1914, 252, 421—424. Compare A., 
1914, i, 122; Halberkann, idid., 1041).—The author quotes references 
in the literature to refute Halberkann’s criticisms. C. 8. 


Constitution of Cantharidin. J. Gapamer (Arch. Pharm., 1914, 
252, 609—632).—A theoretical paper in which the author discusses 
the observations recorded by the numerous investigators of this 
substance and its derivatives, and arrives at the conclusion that a 
satisfactory formula cannot yet be ascribed to it. C. S. 


Chemical Nature of Cantharidin. P. W. Dancxworrr (Arch. 
Pharm., 1914, 252, 632—636).—The alkali consumed when canth- 
aridin in acetone solution is titrated with W/2-potassium hydroxide, 
phenolphthalein being the indicator, corresponds with the presence 
of more than one carboxyl group, and indicates, as Spiegel has observed, 
that cantharidin is an acid anhydride. The potassium salt, C,,H,,0,K., 
obtained is decomposed by water, but the brucine salt, prepared from 
1 mol. of cantharidin and 2 mols. of brucine in hot water, is a stable, 
crystalline substance. Attempts to resolve cantharidin into optical 
antipodes by means of the brucine salt have been unsuccessful. 

C. S. 


Action of Hydrogen Haloids on Cantharidin. J. Gapamer 
(Arch. Pharm., 1914, 252, 636—663).—The “ di-iodide,” C,,H,,O,I,, 
obtained by Piccard in 1877 by heating cantharidin with concentrated 
hydriodic acid, may be of the utmost importance in the elucidation of 
the constitution of cantharidin provided it can be shown that the 
reducing function of hydrogen iodide has not come into play. The 
author, therefore, after repeating the experiment under Piccard’s 
conditions and obtaining the “ di-iodide,’ m. p. 133—137° (Piccard 
gave 131°), and a mixture of acids which is under investigation, 
initiated a series of experiments in which the hydriodic acid used was 
mixed with 10% of iodine in order to repress the dissociation at 
elevated temperatures, and thus to prevent the reducing action of the 
acid. Under such conditions, by heating cantharidin with hydriodic 
acid (D 1°7) at 100° under 1°5 to 1°8 atm., no change is effected, but 
under 4 to 4*2 atm. about 20% of the cantharidin is converted into 
cantharic acid and a hydriodocantharic acid, m. p. 172—180°, the 
“‘ di-iodide,” however, not being formed ; using hydriodic acid, D 2-0, 
at 125°, the products are unchanged (or regenerated) cantharidin, 
cantharic acid, a “ di-iodide,” C,,H,,0,I,, colourless crystals, m. p. 
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117—124° (which, although very similar to Piccard’s “ di-iodide,” 
appears not to be identical with it), and a mixture of acids, from 
which a hydriodocantharic acid, C,,H,,0,I, sintering at 128°, m. p. 
about 140°, has been obtained. 

By keeping at the ordinary temperature for six months a mixture 
of cantharidin, hydriodic acid (D 2-0), and iodine (the last substance is 
not essential), r-hydriodocantharic acid, C,,H,,0,1, crystals, m. p. 
178—180° (decomp.), is obtained. This acid, which is not identical 
with either of the preceding hydriodocantharic acids, has been 
resolved by means of the brucine salt. The l-acid, colourless needles 
containing 1H,O0, m. p. 179—181° (decomp.), has [a], — $0° in alcohol 
(c=2), whilst the d-acid, crystals containing 1H,O, m. p. 179—181° 
(decomp.), [a], + 79—80° (c= 1°867), forms two salts with brucine, one, 
C,9H,,0,,1,2C,,H,,0,N.,7H,O, slender needles, decomp. 100—102°, the 
other, C,,H,,0,1,C,.,H,,0,N,,3H,O, stout plates, decomp. 111°, sinter- 
ing at 102° and efflorescing rapidly in air. 

The action of hydrogen bromide in glacial acetic acid on cantharidin 
is quite similar to that of hydriodic acid, but a higher temperature is 
necessary, whilst the reaction with hydrochloric acid only proceeds at a 
temperature so high (200°) that the characteristic products of the 
reaction are destroyed. 

Cantharidin is not attacked by 21% hydrogen bromide in glacial 
acetic acid at 100—110°, but at 150—155°, with 13—14% hydrogen 
bromide, the products, in addition to cantharidin, are cantharic acid, a 
“ dibromide,” C,,H,,0,Br,, crystals, m. p. 133—134° (which can be 
distilled in a vacuum and, like the “ di-iodide,”’ exhibits the behaviour 
of an acid anhydride during titration), r-hydrobromocantharic acid, 
C,,H,,0,Br, colourless needles, m. p. 218-—220° (decomp.), and a mixture 
of other acids. 

Brucine d-hydrobromocantharate, opaque leaflets, containing 3 (or 4) 
H,0, m. p. 183—185° (decomp. anhydrous), and brucine 1-hydrobromo- 
cantharate, stout, anhydrous cryatals, m. p. 222—223° with previous 
sintering and foaming, yield the act ve acids, [a], +84°4—85°5° in 
alcohol (¢ = 2°28). 

In order to ascertain in what order the products of the action of 
hydrogen bromide on cantharidin are formed, the three chief products 
bave been separately heated with 13—14% hydrogen bromide in 
glacial acetic acid at 150—155°: the “dibromide” is practically un- 
changed and is therefore a final product; the active hydrobromo- 
cantharic acids yield i-cantharidin, the ‘ dibromide,” cantharic acid 
of the opposite sign to that of the active hydrobromo-acid used, and 
unchanged and also neutral substances; the active cantharic acids 
yield unchanged aud also neutral substances, and a brominated acid 
(or acids). 

By heating /-hydrobromocantharic acid at 215—225° in a current of 
hydrogen, hydrogen bromide is quantitatively evolved, about one-half 
of the substance sublimes as cantharidin, and the residue consists of 
d-cantharic acid. C. 8. 


Cantharic Acid, isoCantharidin, and isoCantharidinic Acid. 
P. W. Danckwortr (Arch. Pharm., 1914, 252, 663—682).—Since 
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cantharic acid is produced from cantharidin and hydrogen haloid 
owing to the intermediate formation of a hydrohalogencantharic acid 
(Gadamer, preceding abstract), its formation by Meyer’s method 
(action of chlorosulphonic acid) may be attributed to a similar cause. 
Attempts to isolate the intermediate product, however, have been 
unsuccessful, the reaction of cantharidin and an excess of chloro- 
sulphonic acid yielding cantharic acid (89%) and substances free from 
chlorine. 

Phthalide-w-carboxylic acid contains a group similar to that assumed 
by Meyer to be present in cantharic acid, but when titrated with 
V/10-potassium hydroxide the two substances behave so differently as 
to indicate that Meyer’s formula must be incorrect. 

Cantharic acid, which can be obtained by heating cantharidin with 
about 10% hydrogen chloride in glacial acetic acid at 200°, has been 
resolved by means of the brucine salts; the d-acid, slender needles, 
has [a], +90°2° in alcohol (c= 1-6), whilst the l-acid, the brucine salt 
of which is the more soluble, has [a], —72°6°. Attempts to prepare 
the pure /-acid by means of other alkaloids have been unsuccessful. 

Anderlini and Ghiro’s isocantharidin is best obtained by heating 
d-cantharic acid with acetyl chloride at not above 135°, but if 
materials containing traces of water or hydrochloric acid are used in 
its purification the final product appears to be a mixture of /-iso- 
cantharidin, /-isocantharidinic acid, and d-cantharic acid. C. S. 


Cicutoxin: the Poisonous Principle in Water Hemlock 
(Cicuta). ©. A. Jacospson (J. Amer. Chem. Soc., 1915, 37, 
916—934).—An account is given of the extraction and investigation 
of cicutoxin which has been obtained in a yield of 0°3—0°4% of the 
weight of the fresh tubers of Cicuta vagans. This substance has been 
described previously by Pohl (A., 1895, i, 681), who obtained it from 
C. virosa. 

Cicutoxin, C,,H,,0,, is an unstable, yellow, resin-like substance 
which readily decomposes and polymerises, especially at temperatures 
above 50°, and has D®? 0°9659 and n> 1°5885; it unites energetically 
with bromine and ignites spontaneously when a little concentrated 
nitric acid is dropped on it. 

The presence of cicutoxin may be detected by the following test: 
small quantities of 2% barium hydroxide solution are added to a 5% 
alcoholic solution of the poison until the voluminous precipitate which 
is produced becomes pale green; in a few minutes the precipitate 
darkens toa pea-green or olive-green colour, which subsequently changes 
to reddish-brown if an excess of barium hydroxide has been used ; if 
a slight excess of mineral acid is now added, the precipitate becomes 
dark red. 

When cicutoxin is submitted to dry distillation, combustible gases 
are produced together with an oil, C,,H,,O,, which has D®” 0°9360. 
If the cicutoxin is distilled in a current of steam, it yields a colourless 
oil, O,,H,,0, which has a pleasant odour and gradually polymerises to 
a transparent, semi-solid resin. On oxidation with nitric acid, 
cicutoxin yields carbon dioxide, oxalic acid, hydrogen cyanide, iso- 
butyric acid, and acetyl-2-cyclopentanone, b. p. 73°5°/15 mm. By the 
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action of dilute sulphuric or hydrochloric acid on cicutoxin, a very 
inert polymerisation product, C,,H,.0,, is produced, whilst on treatment 
with dilute nitric acid, another substance, C,,H,,O,, is obtained. 
Compounds of cicutoxin with lead, barium, hydrogen chloride, ammonia, 
bromine, and iodine were prepared and analysed. When a solution of 
cicutoxin in glacial acetic acid is treated with acetyl chloride, a 
compound, C,,H,,0,Ac., is obtained as a brown powder. 

The constitution of cicutoxin is discussed, and evidence is adduced 
indicating that it is a derivative of 4-pyrone. E. G, 


Crystalline Kombé Strophanthin. D. H. Brauns and O. E. 
Crosson (Arch. Pharm., 1914, 252, 294—340).—The various stro- 
phanthins of commerce exhibit different chemical and physiological 
behaviour. The statements in the literature regarding the seeds of 
Strophanthus Kombé and the Kombé strophanthin obtained from them 
are very conflicting. One among several reasons for such discrepancies 
is the not infrequent practice of mixing with the seeds of Strophanthus 
Kombé those of other varieties of Strophanthus. The purpose of the 
present paper is to correct the inaccuracies in the literature and to 
prepare a strophanthin having constant chemical, physical, and 
physiological properties. 

The seeds of Strophanthus Kombé are coarsely powdered, freed from 
fat by means of light petroleum, and extracted twice with 70% alcohol. 
The first extract, after being concentrated by evaporation of the 
alcohol, deposits crystals of strophanthin by keeping. It is preferable, 
however, to clarify the concentrated extracts with basic lead acetate, 
and, after removing the lead by hydrogen sulphide, to concentrate the 
filtrate still further at 40—45°, small quantities of alcohol being 
occasionally added until the end of the operations, when all the 
alcohol is removed by distillation. The crystalline Kombé strophanthin 
thus obtained is purified in a similar manner by solution in alcohol at 
40—45°, concentration of the solution, addition of water, and the 
removal of all alcohol by evaporation. These processes are necessary 
because strophanthin cannot be crystallised from alcoholic solution, and 
crystalline strophanthin is readily converted into an amorphous variety 
by water. 

Kombé strophanthin, C,,H,,0,,,3H,O, colourless, microscopic needles 
or plates, has m. p. 158—165° (hydrated) and 178—179° (anhydrous), 
and [a],+31°6° in 94% alcohol (c=about 4) and +28°7° in aqueous 
solution (¢=about 0°8), and has a neutral reaction. 

The amorphous strophanthin obtained from the crystalline variety 
by the action of water has the formula C,,H,,0,,, is very hygroscopic, 
has an acid reaction, softens at about 100° in its water of constitution, 
and then melts at 165—170°; the dried substance has m. p. about 
180°, softening at 160°, and has [a],+20°6° in aqueous solution 
(¢=about 1-6). 

In addition to these two modifications of strophanthin, a third, 
amorphous variety has been obtained. It is isolated together with the 
crystalline form from the alcohol extract of the seeds of Strophanthus 

rombé, and is intimately related to the crystalline form. 

All three modifications yield the same stropbanthidin by hydrolysis 
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with dilute mineral acids; this strophanthidin is identical with that 
obtained by the hydrolysis of Hispidus strophanthin (compare Heffter 
and Sachs, A., 1912, i, 482). The other product of the hydrolysis has 
not been definitely identified, but it appears that crystalline Kombé 
strophanthin does not yield a pentose or a methylpentose (rhamnose), 
whilst the intimately related amorphous variety yields a pentose. 

The second part of the paper deals with the physiological activity of 
the strophanthins. Tested by Houghton’s method, the activities of 
the crystalline and of the acid, amorphous strophanthins are in the 
ratio 3:1. 

A table of references to the literature of the strophanthins since 1873 
is given. C. §. 


Strophanthus Oil. H. Matrues and L. Ratu (Arch. Pharm., 
1914, 252, 683—693).—Strophapthus oil has been thoroughly 
examined since conflicting statements of its physical and chemical 
properties have appeared in the literature. 

The oil, after being freed by distillation with steam from the light 
petroleum used in its extraction, and dried over sodium sulphate, has 
f. p. 16—17°, D!® 0°9252, nf? 1:4615, a+0°, acid number 17°61, 
saponification number 189°99, ester number 172°38, iodine number 
(Hiibl) 94°97, Reichert-Meiss] number 1°31, Polenske number 0°59, 
Hehner number 93°90, yields a positive elaidin reaction, 21% of 
saturated fatty acids (30% of stearic and 70% of palmitic acid), 73% of 
unsaturated fatty acids (20% of linolic and 80% of oleic acid), 7°97% of 
glycerol by hydrolysis, and contains, as stated by Wallenreuter, only 
one phytosterol, namely, sitosterol, m. p. 137° (acetate, m. p. 127—128°). 

C. S. 


Efficacy of the Digitonin Method for the Isolation of the 
Sterol in Strophanthus Oil. H. Marraesand L. Ratu (Arch. Pharm., 
1914, 252, 694—699).—The sparingly solubie compounds of digitonin 
and sterols (Windaus, A., 1909, i, 172) have frequently been employed 
for the rapid isolation of the sterols in fats (Matthes and Dahle, A., 
1911, i, 858 ; Marcusson and Schilling, A., 1913, ii, 885 ; Klostermann, 
A., 1914, ii, 79). The last method is cumbersome but quantitative, 
Marcusson and Schilling’s simple but not quantitative ; both yield pure 
steryl acetates. 

Before applying the method to strophanthus oil, the authors examined 
the behaviour of the pure phytosterol, obtained from the oil, with 
digitonin in hot alcohol ; the digitonin-phytosteride crystallises almost 
immediately. It decomposes at 245°, and exhibits the following 
phytosterol reactions: lLiebermann-Burchard, rose, violet, blue; 
Tschugaev, yellowish-red, green fluorescence ; Udranski, red, greenish- 
yellow, dirty brown. 

When applied to an alcoholic solution of the unsaponifiable con- 
stituents of the oil, the method detected 58% of the mixture asa phyto- 
sterol, whereas the customary process gave 60%. The phytosterol, in 
the form of the acetate, m. p. 127—128° (preceding abstract), has been 
isolated from the saponified oil by Klostermann’s method, and from the 


———— 


' 
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unsaponified oil by that of Marcusson and Schilling ; the yields are not 
recorded. C. 8. 


Unsaponifiable Constituents of Strophanthus Oil. <A. Herpv- 
scHKA and R. WALLENREUTER (Arch. Pharm., 1914, 252, 704—708). 
—tThe oil is saponified and extracted with ether. The residue from 
the ethereal extract is again saponified and treated with ether to 
isolate the unsaponifiable constituents, the yield of which is 1°12%. 
The amount of the phytosterol, estimated by Windaus’s digitonin 
method, is 0°504%, calculated on the original oil. The phytosterol, 
C,,H,,0, colourless crystals containing } or 1H,O, m. p. 140°, 
forms an acetate, m. p. 130°, and propionate, m. p. 111°, and is 
individual, its acetate yielding by bromination in glacial acetic acid 
only sitosteryl acetate dibromide. C. 8. 


Tannin and the Synthesis of Similar Substances. IV. 
Emit Fiscuer and Karu Freupensere (Ber., 1914, 47, 2485—2504. 
Compare A., 1912, i, 471, 887 ; 1913, i, 479).—The authors accept the 
statement of Feist and Haun (A., 1912, i, 888; 1914, i, 195) as to the 
distinct nature of tannin from Turkish and Chinese galls, but do not 
consider their other conclusions with favour. 

Using Aleppo galls the authors have endeavoured in vain to isolate 
the glucogallic acid described by Feist and Haun as obtainable from 
Turkish galls, and question the nature of the product obtained by the 
latter workers ; in place of glucogallic acid, a mixture of yallic acid 
and tannin was obtained. Tannin from Turkish galls has been 
purified by the ethyl acetate method, and on hydrolysis by sulphuric 
acid is found to yield dextrose and gallic acid together with ellagic 
acid ; the last substance appears to be absent from Chinese tannin, 
thus confirming the view, suggested by other facts, that Chinese 
tannin is less complex than Turkish. As the proportion of dextrose 
to gallic acid obtainable from Turkish tannin is higher than that 
in the mixture from the Chinese product, the possibility of the 
presence of a pentagalloylglucose as an essential constituent is 
considered, and for purposes of comparison a pentagalloyl derivative of 
B-glucose was desirable. 

Pure £-glucose was coupled with trimethylcarbonatogalloyl chloride 
in cold chloroform solution containing quinoline, and the resulting 
B-penta[trimethylcarbonatogalloy! |glucose was precipitated by pouring the 
reaction mixture into methyl alcohol ; the product had [a]j; +6°10° 
(in s-tetrachloroethane), and was therefore distinct from the substance 
already described as the a-isomeride ([a], +343°), but on hydrolysis 
with cold alkali a product was obtained so similar in optical activity to 
that derived from the a-isomeride as to render it probable that both 
consisted of the same galloylglucose; this result is to be referred 
either to the isomerising effect of the alkali or to the product of 
hydrolysis being a tetragalloylglucose instead of a pentagalloyl 
derivative ; the former view is preferred. 

Both a- and B-glucose have been condensed with trimethylgalloy] 
chloride in cold chloroform solution containing quinoline, the products 
being the a- and £-isomerides respectively of penta[trimethylgalloyl- 
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glucose|. The former isomeride was an amorphous solid, m. p. 
indistinct at 98—99°, [a}i} + 70°04° (in s-tetrachloroethane), whilst the 
8-compound, m. p. 133—134° (corr.), [a]? +17°18° (in s-tetrachloro- 
ethane), was obtained crystalline, and is indeed the first synthetic 
substance of the tannin group produced in a crystalline condition. 

The action of diazomethane on Turkish tannin gave a product the 
hydrolysis of which yielded a little mp-dimethylgallic acid with a 
preponderating amount of trimethylgallic acid ; the phenolic hydroxy] 
groups are therefore almost entirely free in Turkish tannin, and the 
galloyl groups must therefore be present almost entirely as such and 
not in the form of condensed groups, such as digalloyl. D. F. T. 


Peptonisation Phenomena in Solutions of Tanning Sub- 
stances. W. Moe.ter (Kolloid. Zeitsch., 1915, 16, 69—76).—The 
nature of tanning solutions and of the tanning process is discussed and 
a theory is suggested according to which these solutions contain 
peptonised colloids which are coagulated in contact with hide substance. 
The conclusions drawn by the author from an investigation of the 
properties of solutions of tanning substances of the most various kinds, 
is that all these solutions contain peptonised gels, and also a substance 
which acts as peptoniser. True solutions have no tanning properties. 
In the tanning process, the peptoniser is absorbed by the hide 
substance, and this results in the coagulation of the gel which is 
deposited on the skin fibres. The properties of the different tanning 
substances are dependent on the equilibrium between the peptoniser 
and the peptonised gel, and the properties of the tanned hide on the 
nature and quantity of the coagulated gel which separates out on the 
fibres. In so far as the resulting leather is concerned, the peptoniser 
is only of secondary importance. H. M. D. 


Resorcinolbenzein. Hans von Liesia (Ber, 1914, 47, 
2592—2598. Compare A., 1912, i, 376).—A reply to the views of 
Kehrmann and Loth (A., 1914, i, 1082) and Pope (T., 1914, 105, 
251) as to the non-existence of the a, 8, y and 8 forms of resorcinol- 
benzein described by the author (Joc. cit.). D. F. T. 


Constituents of the Kawa-root. I. Yangonin. W. Borscue 
and Marsitpe Geruarpt (Ber., 1914, 4'7, 2902—2918).—An investi- 
gation of yangonin, a constituent of kawa-root (Piper methysticum), 
and related substances. Catalytic hydrogenation by Paal’s method 
converts yangonin into dihydroyangonin, indicating the presence of an 
ethylene linking. On saponification, yangonin yields anisaldehyde and 
p-methoxycinnamic acid. Owing to the absence of a double linking, 
similar treatment converts dihydroyangonin into p-methoxyphenyl- 
ethyl methyl ketone and p-methoxyphenylpropionic acid. The 
formation of anisaldehyde is probably due to further degradation 
of anisylideneacetone, C,, H,,0,. 

Yangonic acid, C,,H,,0,, is related to anisylideneacetone [p-meth- 
oxystyryl methyl ketone}, and is probably y-p-methoxycinnamoylaceto- 
acetic acid, OMe-C,H,-CH:CH:CO-CH,°CO-CH,°CO,H. The trans- 
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formation of yangonin into yangonic acid involves replacement 
of methoxyl by hydroxyl and the addition of the elements of 
water, indicating yangonin to be the anhydride of methyl yangonate 
in its enolic form, that is, 2-methoxy-6-p-methoxystyryl-4-pyrone. In 
accordance with this view it combines with acids to form oxonium 
salts, and with ammonia to form a 4-pyridone. 

Alkaline hydrolysis transforms 2: 6-dimethyl-4-pyrone into s-di- 
acetylacetone, this product being then converted into either acetyl- 
acetone and acetic acid, or acetone and acetoacetic acid (or two 
molecules of acetic acid). In an analogous manner the hydrolysis of 
yangonin yields first yangonic acid and then either p-methoxycinnamic 
acid and acetoacetic acid or anisylideneacetone (anisaldehyde and 
acetone) and malonic acid. For dihydroyangonin the corresponding 
products are dihydroyangonic acid, p-methoxydihydrocinnamic acid and 
acetoacetic acid, or anisylacetone and maloniec acid. 

The formation of the oxonium salts of yangonin is much facilitated 
by the weak additive nature of the ethylene linking, exemplified by 
the labile character of yangonin dibromide. Double compounds of 
yangonin hydrochloride with such metallic chlorides as ferric, auric, 
and platinic chlorides were obtained. The oxonium salts of dihydro- 
yangonin have not been fully investigated. 

An attempt to synthesise 6-p-methoxvstvryl-2-methyl-4-pyrone, a 
compound of the yangonin-type, by the condensation of dehydro- 
acetic acid and anisaldehyde to anisylidenedehydroacetic acid and the 
transformation of this product by means of fuming hydrochloric 
acid, proved unsuccessful. 

Yangonin, CH<O(OM®)0>0-CH:CH-C,H,OMe, forms pale 
greenish-yellow prisms, m. p. 154°. In the residues from the 
preparation of kawa-resin it is associated with methysticin, and can be 
purified by repeated extraction with boiling acetone and crystallisation 
from glacial acetic acid. On saponification it yields anisaldehyde and 
p-methoxycinnamic acid. 

Yangonin ferrichloride, 2C,,H,,0,,HCI,FeCl,, forms  steel-blue, 
glistening needles, m. p. 151° (decomp.). The aurichloride, 

2C,,H,,0,,AuCl,, 
crystallises in yellowish-red needles, m. p. 154° (decomp.). The platini- 
chloride crystallises with acetic acid in orange crystals, 
20, ,H,,0,,H,PtCl,,C,H,0,, 
m. p. 168—169°. 1548144 *e Vettes 

A greenish-yellow powder, m. p. 164—165° (decomp.), formed by 
the action of bromine on yangonin, is possibly yangonin dibromide 
hydrobromide. Crystallisation from alcohol decomposes it into two 
isomeric monobromoyangonins, C,,H,,0,Br, the less soluble forming 
yellow leaflets, m. p. 186 —188°, and the other similar crystals, m. p. 
175—176°. When yangonin dibromide hydrobromide is boiled with 
pyridine, it yields several bromo-derivatives, and also a substance free 
from bromine, yellow leaflets or needles, m. p. 276—277°. The 
constitution of these substances is uncertain. 

6-Hydroey-1-p-methowystyryl-4-pyridone can be isolated from the 
reaction product of yangonin and concentrated aqueous ammonia at 
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150°, the solution being evaporated to a resin, which is extracted with 
ammonium hydroxide, and thrown down with dilute hydrochloric acid 
as a bulky, yellow precipitate. It decomposes without melting below 
330°. 

Dihydroyangonin, C,,H,,0,, obtained by hydrogenation of yangonin, 
erystallises in thick, white needles, m. p. 106—107°. On saponification 
with potassium hydroxide, it is converted into potassium dihydro- 
yangonate, colourless leaflets, from which acid liberates dihydroyangonic 
acid, needles, m. p. 76—77°. Further action of alkali on dihydro- 
yangonin produces anisylideneacetone and p-methoxyphenyl propionic 
acid. Concentrated aqueous ammonia does not resinify dihydroyangonin, 
but transforms it into 6-amino-2-p-methoxyphenylethyl-4-pyridone, 

C,,H,,O.N,, 
white needles, m. p. 235°, traces of “the corresponding hydroxy- 
derivative, C,,H,,0,N, anisylacetone, and p-methoxydthydrocinnamide, 
colourless leaflets, m. p. 125—126°. An impure specimen of the 
hydroxy-compound melted at 330°. It is probably 6-hydroxy-2-p- 
methoxyphenylethyl-4-pyridone. Anisylidenedehydroacetic acid forms 
orange plates, m. p. 203—204°. A. J. W. 


Ring Opening and Closing with Derivatives of Coumar- 
anones and of Phenyl Methyl Diketone and Desmotropy 
of Such Compounds. kK. von Avuwers (Ber, 1914, 47, 
3292—3326).—1-Alkylcoumaranones (or 2-hydroxy-1l-alkyleoumar- 
ones) react with semicarbazide to yield mixtures of monosemi- 
carbazones insoluble in alkali and substances which dissolve in alkali, 
and are formed by the action of two molecules of semicarbazide. 
The behaviour is not shown by coumaranone itself or by 1 : 1-dialky]- 
coumaranones (compare A., 1910, i, 629 ; 1912, i, 484; 1914, i, 1136). 
This peculiarity has been investigated more fully in the case of 1 : 4-di- 
methyleoumaranone. The nature of its disemicarbazone, m. p. 
225—226° (A., 1912, i, 484), has not been definitely established, but 
it appears, according to the following evidence, to have the formula 

OH:C,H,Me-C(:N-NH-CO-NH,)-CMe:N-NH:-CO-NH,. 

By hydrolysis with concentrated hydrochloric acid it yields a substance, 
colourless needles, m. p. 108—109°, which appears to be 1-hydroxy- 
1 : 4-dimethylcoumaran-2-one, since it can be prepared from 3-propiony]|- 
p-cresol and yields p-homosalicylic acid by oxidation. By treatment 
with methyl sulphate and sodium hydroxide, the disemicarbazone, 
m. p. 225—226°, yields the disemicarbazone, m. p. 239°, of the methyl 
ether, m. p. 60—61°, obtained by the hydrolysis of 3-oximinopropiony!- 
p-tolyl methyl ether, OMe-C,H,Me:CO-CMe:NOH, pale yellow needles, 
m. p. 91°. The methyl other, m. p. 60—61°, is regarded as having 
the constitution OMe‘C,H,Me*CO-COMe. It yields the substance, 
m. p. 108—109°, by demethylation. Isomeric with the methyl ether, 
m. p. 60—61°, is the methyl ether, b. p. 139—142°/18—19 mm., 
D? 1:132, n® 15394, obtained directly from the substance, m. p. 
108—109°. The liquid ether probably has the constitution 


0H, Me<Q?>cMe-OMe, 


since it and the corresponding ethyl ether yield the same disemicarb- 
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azone by a series of changes involving the opening of the furan ring 
and the elimination of the alkyloxy-group. 

1-Hydroxy-l :4-dimethylcoumaran-2-one forms an «acetate, m. p, 
85—86°, and benzoate, colourless needles, m. p. 119—120°, and is 
readily reconverted into the disemicarbazone, m. p. 225°, which is the 
sole product even when less than 1 mol. of semicarbazide is employed. 
With p-nitrophenylhydrazine, it yields a mixture of mononitrophenyl- 
hydrazone, golden needles, m. p. 175—176°, and osazone. 1-Bromo- 
1: 4-dimethylcoumaranone, m. p. 63—64°, is best obtained by the 
action of bromine on dimethylcoumaranone in carbon disulphide 
solution ; hydrogen bromide is not immediately evolved, but attempts 
to isolate the probable additive product, 


CH, Me< COP) Br cprMe, 


were unsuccessful. 1-Hydroxy-1 :4-dimethylcoumaranone is formed 
by hydrolysis of the bromide or of the acetyl derivative, m. p. 85—-86°, 
obtained by the action of silver or potassium acetate on the bromo- 
compound. 1-Methoxy-1:4-dimethylcoumaranone, obtained from the 
bromo-compound and sodium methoxide, is identical with the product 
obtained by methylating hydroxydimethylcoumaranone.  1-Hthoxy- 
1:4-dimethylcoumaranone has b. p. 145°5—146°/17—18 mm., Dj{** 
1:0996, D? 1:098, n®* 1-52381, nf* 152999, n¥* 1:54712, ni** 
156588, n> 1°5292. 

Small quantities of o-propionyl-p-cresol and of its methyl ether are 
conveniently prepared by methylation of p-cresol and treatment of the 
product with propionyl chloride and aluminium chloride in carbon 
disulphide solution. Larger quantities are better obtained by convert- 
ing p-cresol into its propionic ester by the action of phosphoryl chloride 
and propionic acid, transforming the ester by treatment with aluminium 
chloride into propionyl-p-cresol and methylation of the latter. 0-Pro- 
pionyl-p-cresol has b. p. 123—124°/11 mm., 129—130°/16'5 mm. Its 
methyl ether boils at 134—136°/10 mm., 145—146'5°/16°5 mm., 
whereas Klages (A, 1904, i, 1001) gives 149—151°/17 mm. 

The methyl ether, m. p. 60—61°, mentioned above, forms an 
a-p-nitrophenylhydrazone, OMe-C,H,MeC(:N-NH°C,H,°NO,)-COMe, 
yellow needles, m. p. 212—213°, an osazone, 

OMe:C,H,Me-O(:N-NH:°C,H,°NO,)*CMe:N-NH-C,H,°NO,, 

red needles, m. p. above 280°, and a dioxime, m. p. 201—202°. 

0-Propionyl-p-cresol forms a benzoate, prisms, m. p. 96—97°, from 
which the corresponding oximino-compound, 

OBr:C,H,Me-CO-CMe:. NOH, 

needles, m. p. 126—127°, is obtained by the action of amyl nitrite 
and concentrated hydrochloric acid. The latter is readily transformed 
in alkaline solution into the B-oxime of hydrosxy-p-tolyl methyl diketone, 
prisms, m. p. 90°5—91-°5°. The elimination of the oximino-group 
from the benzoate is a matter of difficulty; the most favourable 
results are obtained by the action of ethyl nitrite and concen- 
trated hydrochloric acid, whereby small quantities of the benzoate, 
OBz-C,H,Me-CO-COMe, colourless needles, m. p. 149°5—150°5°, are 
produced. : 

0-a-Bromopropionyl-p-tolyl benzoate, OBz'C,H,Me*CO-CHMeBr, 


i. 442 ABSTRACTS OF CHEMICAL PAPERS. 


needles or prisms, m. p. 107—108°, is obtained by the action of benzoyl 
chloride on bromopropionyl-p-cresol at 165—175°. H. W. 


6-Methylchromanone. K. von Auwers and F, Kro.upreirrer 
(Ber., 1914, 4'7, 2585—2591).—-For the purpose of a spectrochemical 


investigation, ‘*‘ chromanone,” C,H,< . aft on or a simple homologue 
2 


was required ; a compound of the desired type has been obtained by the 
synthesis of 6-methylchromanone. 

By condensation of p-tolyl methyl ether with -iodopropionyl 
chloride in carbon disulphide in the presence of freshly prepared 
aluminium chloride, 0-8-iodopropionyl-p-cresol, 

OH:-C,H,Me-CO-CH,°CH,I, 

colourless needles, m. p. 65—66°, is obtained. -When heated in 
CO aqueous-alcoholic solution with sodium hydroxide, 
ve @ this substance undergoes ring formation with pro- 
Me ) CH, duction of 6-methylchromanone (annexed formula), 
colourless prisms, m. p. 34—36°; semicarbazone, 
aN colourless pore m. p. 248—249°, if rapidly 
heated ; oxime, colourless needles, m. p. 84—85°; 

p-nitrophenylhydrazone, orange-red needles, m. p. 222°. 

Bromination in carbon disulphide solution converts 6-methyl- 


chromanone into 3-bromo-6-methylchromanone, C,H,Me ea “i 
2 


colourless needles, m. p. 74°, which on boiling with a solution of potassium 
acetate in acetic acid and with sodium carbonate solution respectively 
yields a substance,probably the acetate of 3-hydroxy-6-methylchromanone 
and a red sodium salt; the latter on acidification gave its parent sub- 
stance, colourless leaflets, m. p. 186—188° ; these products were not 
further examined. It was not found possible to eliminate hydrogen 
bromide from the bromomethylchromanone, and so to obtain the already 
known 6-methylchromone, C,H,Me a, 
6-Methylchromanone condenses with benzaldehyde, giving 3-benzyli- 
CO-C:CHPh 
dene-6-methylchromanone, C,H,Me< o—CH, 
m. p. 147—148°, and reacts with magnesium methyl iodide giving 
4 : 6-dimethyldihydro-4-chromanol, C,H,M SRN lourless 
: O-demethyldthydro-4-chromanol, O,ti,Me —CH,’ es 
rhombohedra, m. p. 116—117°. When heated at 80° with phosphorus 
pentoxide in a vacuum, this substance underwent dehydration to 
4 : 6-dimethylchromene, O,HyMeo hn , @ colourless oil, b. p. 
2 
124°/13 mm., D? 1:042; this is a typical chromene, having the 


characteristic odour and becoming violet when exposed to light. 
D. F. T. 


» pale yellow leaflets, 


Syntheses of y-Benzopyrones and Flavones. I. SERGE 
Jacopson and BroyenpranatH GuosH (T., 1915, 107, 424—434).— 
The condensation of ethyl acetoacetate with phenols to form coumarins 
seems to be regarded as a general reaction. Biilow and Wagner 
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(A., 1901, i, 400) have shown that m-dihydroxyphenols condense with 
acetyl- or benzoyl-acetone to form methylene-substituted pyrones; . 
Collie and White have obtained similar compounds from orcinol and 
acetylacetone. It was therefore considered of interest to study the 
condensation of phenols with acetoacetic esters in order to ascertain 
whether pyrone compounds are produced in such reactions. In the 
case of non-substituted and methyl-substituted acetoacetic esters, 
coumarins are produced, whilst with ethyl ethylacetoacetate a mixture of 
a y-benzopyrone and a coumarin is obtained. Ethyl benzylacetoacetate 
yields y-benzopyrones. 

An account is given of the behaviour of ethyl benzylacetoacetate 
with resorcinol, m-cresol, pyrogallol, orcinol, phloroglucinol, and 
a-naphthol in presence of sulphuric acid. The condensation proceeds 
well with m-dihydroxyphenols, but with other phenols only small 
yields are obtained ; p-cresol does not give a condensation product. 
In all cases, a small quantity of methylindenecarboxylic acid is formed 
by the internal condensation of ethyl benzylacetoacetate. 

7- Hydroxy-3-benzyl-2-methyl-y-benzopyrone, 

O—C Me 
OH-CsHs<00.0.cH, Ph’? 42 

m. p. 186°, from resorcinol and ethyl benzylacetoacetate, forms long, 
yellow needles ; its acetyl derivative, m. p. 168°, crystallises in long, 
silky needles, containing $H,0, and its benzoyl derivative, m. p. 150°, 
forms soft, long needles. The methyl ether, m. p. 119°, and the ethyl 
ether, m. p. 145°, erystallise in needles. Both the pyrone itself and 
its ethers yield a bluish-violet fluorescence in concentrated sulphuric 
acid. On hydrolysis with potassium hydroxide, the pyrone furnishes 
benzylacetone and f-resorcylic acid. When the pyrone is fused with 
phosphorus pentasulphide, a thio-derivative, C,,H,,OS,, m. p. 198° 
(decomp.), is obtained in the form of brick-red prisms. 

If, in the condensation of resorcinol with ethyl benzylacetoacetate, a 
smaller quantity of sulphuric acid is employed, 7-hydroxy-3-m- 
hydroxy phenoxy-3-benzyl-2-methyl-y-benzopyrone, 

O—CH Me 

_ CoHs< oo. (CH,Ph)-0-C,H,°OH’ 
m. p. 224°, is produced, which forms short, yellow, glistening prisms 
and gives a bluish-violet fluorescence when heated with sulphuric 
acid ; when boiled with acetic anhydride and sodium acetate, it yields 
the acetyl derivative of 7-hydroxy-3-benzyl-2-methyl-y-benzopyrone. 

By the condensation of m-cresol with ethyl benzylacetoacetate, 
3-benzyl-2 : 7-dimethyl-y-benzopyrone, C,,H,,0,, m. p. 117°, is pro- 
duced which was regarded by Fries and Klostermann (A., 1908, i, 
822) as a coumarin; on hydrolysis it yields benzylacetone. On 
attempting to prepare the compound obtained by Fries and Kloster- 
mann (loc. cit.) from m-cresol and ethyl ethylacetoacetate, a product, 
C,,H,,0,, was obtained, m. p. 130° (instead of 87°), which appears to 
be an additive compound of Fries and Klostermann’s substance with 
1 mol. of m-creegol. 

3-Benzyl-2-methyl-1 : 4-a-naphthapyrone, C,,H,,0., m. p. 187°, from 
a-naphthol and ethyl benzylacetoacetate, forms yellow needles and, on 
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hydrolysis, is converted into benzylacetone and 1-naphthol-2-carboxylic 
acid. 

7 : 8-Dihydroaxy-3-benzyl-2-methyl-y-benzopyrone, C,,H,,0,,H,O, m. p. 
185°, from pyrogallol and ethyl benzylacetoacetate, gives a green 
fluorescence in concentrated sulphuric acid ; its acetyl derivative, m. p. 
172°, crystallises in white prisms, and its benzoyl derivative, m. p. 184°, 
in needles. 

7-Hydroxy -3-benzyl-2 : 5-dimethyl-y-benzopyrone, C,,H,,0,, m. p. 
177—178°, from orcinol and ethyl benzylacetoacetate, forms short, 
white needles ; its acetyl and benzoyl derivatives have m. p. 169° and 
119—120° respectively. 

5 : 7-Dihydroxy-3-benzyl-2-methyl-y-benzopyrone, C,,H,,0,,4H,0, m. p. 
218—219°, from phloroglucinol and ethyl benzylacetoacetate, crystal- 
lises in hard, short needles; its acetyl derivative, m. p. 154°, forms 
long, silky needles. E. G. 


Action of Magnesium Ethyl Iodide on Ethyl a-Thienyl 
Ketone. (Mile.) E. Domratscneva (J. Russ. Phys. Chem. Soc., 
1914, 46, 864—867. Compare Thomas, A., 1908, i, 360).—2-7hieny/- 


diethylcarbinol, OH-CELOS St, obtained by the action of mag- 


nesium ethyl iodide on ethyl a-thienyl ketone in ethereal solution, is a 
viscous, colourless liquid with a characteristic odour, and forms a solid, 
transparent mass when cooled in solid carbon dioxide and ether, 
b. p. 116—117°/18 mm., Dj** 10779, ni#* 15293. In freezing benzene 
it has the molecular weight 141—145, instead of 170. When heated 
at 120° with a mixture of equal weights of alcohol and anhydrous 
oxalic acid, it loses the elements of water, yielding: (1) y-2-thienyl- 
A/-pentene, CHMe:CEt-C,H,S, which is a liquid of characteristic 
odour, solidifying to a vitreous mass at -80°, b. p. 90—91°5°/ 
16 mm., Di** 10079, ni?* 15502. It combines with bromine (2 atoms), 
giving an unstable compound, and when oxidised with permanganate 
gives thiophen-2-carboxylic acid in small yield. (2) A dimeride 
of (1), C,,H,,8,, which is a very viscous, yellow liquid, b. p. 
213—218°/16 mm., D? 1:0770, nF 15815, and has the molecular 
weight 264, instead of 304, in freezing benzene. T. H. P. 

2-Methylthiophen, 5-Iodo-2-methylthiophen, and 2-Methyl- 
thiophen-5-aldehyde. (Mile.) Anna Vuastexica (J. Russ. Phys. 
Chem. Soc., 1914, 46, 790—800).—5-Iodo-2-methylthiophen (com- 
pare Grishkevitsch-Trochimovski, A., 1911, i, 481), prepared by the 
action of iodine and yellow mercuric oxide on 2-methylthiophen in 
benzene solution, is a yellow, oily liquid with a characteristic, pleasant 
odour, b. p. 94°/16—17 mm., D7 1:8794, D? 1°8749, Dj 1°8734, 
n» 1-62304, coefficient of surface tension y”* 4°2535. 

The azine of 2-methylthiophen-5-aldehyde, C,,H,,N,S8,, forms yellow 
crystals, m. p. 135:-4—136°. With ammonia and ethyl acetoacetate, 
2-methylthiophen-5-aldehyde condenses, forming ethyl 4-methylthieny/- 
2 : 6-dimethyldihydropyridine-3 : 5-dicarboxylate, 

: C(CO,Et):CMe 
O5HS'CH< (G07 Rt):CMe> SH 
which forms white, acicular crystals, m. p. 148—148°4°. 
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2-Methylthiophen-5-aldehyde alco csadeneee : (1) with styryl methyl 


CMe— * 
GH: ae CH:CH:CO-CH:CHPh, 


which forms yellow, acicular crystals, or rosette-like aggregates, 
m. p. 58°5—60'50°, with red and green reflection ; with concentrated 
sulphuric or hydrochloric acid, a trace of the ketone gives a blood-red 
coloration, which disappears on dilution with water; (2) with 
dimethylaniline, giving tetramethyldiaminodiphenylmethylthienylmethane, 
C,H,S°CH(C,H,-NMe,),, which forms white, acicular crystals, m. p. 
131° 4—131 v, and in alcoholic solution is oxidised by the air, giving 
an intense, green coloration. 
Tetramethyldiaminodiphenylmethylthienylcarbinol, 
C,H,S-C(OH)(-C,H,°N Me,)., 
prepared by the action of tetrametbyldiaminobenzophenone on 
magnesium methylthienyl iodide, followed by decomposition of the 
complex organo-magnesium compound, forms a pale grey, indistinctly 
crystalline powder, blackening at 130° and completely charring at a 
higher temperature. Solutions of its sulphate and hydrochloride, 
which are hydrolysed by water with separation of the base, dye silk 
and wool raspberry-red, this being changed to a bright bluish-green by 
the action of water ; very dilute solutions dye textiles bright blue. 
The dye is fast against water and soap. With zine chloride, the 
hydrochloride of the base forms the double salt, 
3C0,H,S-C(C,H,*NMe,)(:C,H,:N Me,Cl),2ZnCl,,3H,0, 
which forms brown crystals with the lustre of copper and blackens at 
150° and carbonises completely at about 200°; its alcoholic solution 
is bluish-violet. Textiles dyed by means of this double salt exhibit a 
marked blue tint, which distinguishes them from those coloured with 
thiophen-green. T. H. P. 


ketone, giving the compound, 


Aromatic Selenium Compounds. V. Selenoxanthone and 
Selenoxanthonecarboxylic Acid. R. Lesser and R. Weiss (Ber., 
1914, 4'7, 2510—2526. Compare this vol., i, 404).—In their account 
of diphenylselenide-di-o-carboxylic acid (A., 1913, i, 1184) the authors 
have described the production of selenoxanthonecarboxylic acid and a 
neutral substance, believed to be ——er 


C,H ‘<i00, C,H,, 


by the action of sulphuric acid. Repetition of the investigation on a 
larger scale,however, shows the neutral compound to be a dilactone, 


derived from the hypothetical diphenylselenoxide- 


di-o-carboxylie acid, or its corresponding dihydroxy-compound, 
CO,H-C,H,°Se(OH),°C,H,°CO,H. 
The action of sulphuric acid was therefore one of oxidation and not of 
condensation. 
Diphenylselenidedi-o-carboxylic acid was prepared by the interaction 
of sodium o0-iodobenzoate and a solution of sodium o-selenolbenzoate ; 
when treated for four or five hours with ten times its weight of 
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sulphuric acid it gives a mixture of selenoxanthonecarboxylic acid and 
the above dilactone, the relative proportion of the latter increasing 
with the temperature of the reaction. The dilactone forms colourless 
needles, m. p. 323—-325° (decomp.); on reduction with zinc dust and 
an alkali hydroxide or acetic acid it is reconverted into dipheny]- 
selenidedi-o-carboxylic acid. 

The following derivatives of selenoxanthonecarboxylic acid, 


C,H,<Q0>0,H,-CO,H, 


€ 
are described : potassium salt, yellow ; barium salt, yellow needles ; the 
chloride, yellow needles, m. p. 220—221°, was allowed to react with 
various normal paraflin alcohols with the formation of various 
esters, which were all of a pale yellow colour; methyl ester, 
needles, m. p. 180—181°; ethyl ester, needles, m. p. 162—163°; 
propyl ester, microscopic needles, m. p. 126—127°; butyl ester, 
cubic crystals, m. p. 116—117°; amyl ester, needles, m. p. 73—74°; 
hexyl ester, needles, m. p. 82—83°; heptyl ester, pyramidal crystals, 
m. p. 70—71°; octyl ester, needles, m. p. 74—75°; nonyl ester, prisms, 
m. p. 74°5—75°5° ; decyl ester, needles, m. p. 68—69° ; undecyl ester, 
microscopic tablets, m. p. 75°5—76°5°; dodecyl ester, crystals, m. p. 
66—67° ; tetradecyl ester, needles, m. p. 72°5—73°5° ; hexadecyl (cetyl) 
ester, needles, m. p. 63—64° ; octadecy/ ester, needles, m. p. 83°5—84°5°. 
Some of the higher alcohols were prepared by reduction of the 
corresponding fatty acids with sodium, and in connexion with this 
work methyl undecoate was obtained as a pleasant smelling liquid, 
b. p. 123°/9—10 mm. Other derivatives prepared from seleno- 
xanthonecarboxylic acid were the amide, yellow needles, m. p. 265—264°, 
and the anilide, pale yellow needles, m. p. 270—271°. 

When selenoxanthonecarboxylic acid is heated with quicklime, 


selenoxanthone, CH <CO>0,H,, is obtained. This substance, which 


forms pale yellow needles, m. p. 191—192°, can be prepared more 
conveniently by intramolecular condensation of diphenylselenide-o- 
carboxylic acid, CO,H*C,H,°Se-C,H,, in the presence of sulphuric acid. 
The necessary carboxylic acid is producible by the interaction of 
selenolbenzene and diazotised anthranilic acid and forms colourless 
crystals, m. p. 189—190°; potassium and sodium salts, colourless 
needles ; avium salt, amorphous ; acid chloride, crystals, m. p. 72—73° ; 
methyl ester, rods, m. p. 71—72°; amide, needles, m. p. 201—202° ; 
anilide, needles, m. p. 145°5—146-5°. Selenoxanthone shows marked 
similarity to thioxanthone, but differs from it in its behaviour on 
oxidation. Whereas the latter substance readily yields benzo- 
phenonesulphone, selenoxanthone is resistant to nitric acid (D 1°4), 
and with chromic acid in acetic acid solution gives an additive com- 
pound, C,,H,OSe,CrO,, orange-yellow prisms, which undergoes partial 
decomposition under the action of water. When boiled with dilute 
alkalis, a chromate is produced together with a colourless substance, 
leaflets or needles, m. p. 230—231°, at which temperature it undergoes 
re-conversion into selenoxanthone with loss of the elements of water. 
D. F. T. 
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Angostura Alkaloids. Isomerisation and Degradation of 
Cusparine. J. Tricer and W. Miuuer (Arch. Pharm., 1914, 252, 
459—496).—The main object of the investigation is to prove that 
isocusparine, m. p. 194°, the substance obtained by Tréger and Beck 
(A., 1913, i, 748) from cusparine methiodide, ethiodide and propiodide, 
is not a demethylated cusparine, but an isomeride in which the methyl 
group has migrated from an oxygen atom to the nitrogen atom. 
Thirty-four analyses of isocusparine from the three sources and 7 of 
its platinichloride furnish strong, but not conclusive, evidence of the 
formula C,,H,,O,N rather than C,,H,,0,N. 

It is now shown that isocusparine is formed by heating cusparine 
methiodide at 196° in a current of carbon dioxide, methyl iodide 
being evolved. isoCusparine is also obtained by heating cusparine in 
a current of methyl iodide vapour at 120—191°, or of ethyl iodide 
vapour at 153—198°; the former of these two methods is the best and 
simplest process of converting cusparine into isocusparine, the yield 
being about 90%. 

Tested by the Zeisel method, isocusparine doe: not contain a 
methoxyl group. This does not prove that it is a demethylated 
cusparine, because it is not identical with pyrocusparine, 

a C\;H,,0,N, ; 
m. p. 255°, which is produced by demethylating cusparine by hydrogen 
chloride. 

Good evidence of the formula C,,H,,O,N (as against C,,H,,0,N) 
for isocusparine is obtained by the analysis of the hydriodide, 

C,,H,,0,N,H1,H,0, 
sulphur-yellow needles. Cusparine hydriodide, C,,H,,O,N,HI, yellow 
crystals, regenerates cusparine by treatment with alkali, but is 
decomposed into pyrocusparine and methyl iodide by heating at 
180—190° in a current of carbon dioxide. 

The presence of one methylimino-group in isocusparine is proved by 
the method of Herzig and Meyer, heating at 310—360° being necessary 
for the quantitative elimination of the methyl iodide; under similar 
conditions cusparine does not yield methyl iodide, that due to the 
methoxyl group being eliminated at 200—210°. 

The following new derivatives of tsocusparine have been prepared : 
hydrobromide, C,,H,,O,N,HBr,H,O, pale yellow leaflets, hydrochloride, 
C,,H,,0O,N,HCl, citron-yellow leaflets, an abnormal aurichloride, 
orange-red crystalx, and hydrogen oxalate, C,,H,,O,N,H,C,O,, citron- 
yellow, crystalline powder. 

By heating on the water-bath with nitric acid (D 1°07), isocusparine 
is converted into a nitro-compound, C,,H,,0,N,, yellow or yellowish- 
brown crystals containing 1H,O, m. p. 239°, darkening at 236—237°, 
which contains one NMe group, forms a hydriodide, yellow crystals, and 
is isomeric with the nitro-compound, m. p. 145°, obtained from cus- 
parine (Tréger and Runne, A., 1911, i, 482); it is also produced by 
heating the latter at 152—191° in the vapour of methyl iodide. 

Pyrocusparine, when heated on the water-bath with nitric acid 
(D 1:07), is converted into a nitro-compound, U,,H,,0,N,, pale yellow 
needles, m. p. 283° (decomp.), which is also produced by demethyl- 

7i2 
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ating the nitro-compound, m. p. 145°, by heating with hydrogen 
chloride. C. 8. 


Quinine o-Acetoxybenzoate. L. Vanino (Arch. Pharm., 1914, 
252, 401—402)—tThe hydrated salt, prisms containing 3H,0, is 
prepared by mixing alcoholic solutions of o-acetoxybenzoic acid and 
hydrated quinine. The anhydrous salt, prisms, is obtained from 
anhydrous quinine under similar conditions (compare Santi, A., 1906, 
i, 977). C. 8. 


Physostigmine [Hserine]. II. Fritz Srraus (Annalen, 1914, 
406, 332—341. Compare A., 1914, i, 78).—Physostigmol has the 
composition C,,H,,ON, not C,,H,,ON (Joc. cit.), and therefore contains 
a methyl group in the place of the vinyl group. It has m. p. 103°, 
can be obtained in 50% yield by heating eseroline methiodide at 200° 
in an atmosphere of carbon dioxide, and is converted by N-potassium 
hydroxide and methyl sulphate into the methyl ether, C,,H,,ON, 
leaflets, m. p. 60—61°, which forms a picrate, red needles. The 
estimation of NMe in eseroline by Pregl’s micro-method indicates the 
presence of two such groups. C. 8. 


Action of Acetic Anhydride on the Alkaloids of the 
Morphine Series. M. Tirrengau (Bull. Soc. chim., 1914, [iv], 


17, 67—77. Compare Knorr, A., 1907, i, 789; Pschorr, A., 1907, i, 
635).—In the light of the results obtained in a study of the action of 
acetic anhydride on tertiary benzylamines (A., 1914, i, 517), the author 
has examined the behaviour of various alkaloids of the morphine 
group towards acetic anhydride. The first part of the paper is a 
résumé of results published by other workers on this subject, from an 
examination of which the author divides this group of alkaloids into 
three classes according to the action of acetic anhydride on them. 
Morphothebaine, apocodeine, apomorphine, and its derivatives behave 
like tertiary benzylamines, fission occurring at the nitrogen atom. In 
the case of thebaine, codeinone, and y-codeinone, there is double 
fission at the nitrogen atom and at a carbon atom, whilst codeine, 
morphine, thebainone, and phenyldihydrothebaine retain their original 
carbon-nitrogen ring structure unchanged. These results are in accord 
with the recognised constitutions assigned to the various alkaloids, 
and support the view that the nitrogen is attached to the 9-carbon 
atom. 

In support of his hypothesis that the action of acetic anhydride, in 
the cases where fission occurs, takes place in two stages, the anhydride 
being first added on to the tervalent nitrogen, and then fission taking 
place owing to the instability of the quinquevalent nitrogen, the 
author has shown by a series of polarimetric readings that thebaine, 
in the presence of acetic anhydride, shows a marked diminution in 
its levo-rotation in the first twenty-four hours. At this stage the 
additive compound can be decomposed by water, giving the original 
alkaloid, but if the reaction is allowed to proceed, fission occurs. 

W. G. 
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Action of Acetic Anhydride on the Alkaloids of the 
Morphine Series. II. The Morphine Bases in which Acetic 
Anhydride does not Produce Rupture at the Nitrogen Atom. 
M. Tirrengau (Bull. Soc. chim., 1915, [iv], 17, 109—114. Compare 
preceding abstract).—Diacetylmorphine, acetylcodeine, acetyleod- 
ethyline and acetylthebainone have each been heated with acetic 
anhydride for eight hours at 170—180°, but in every case the original 
base was regained unchanged, there being no rupture of the ring at 
the nitrogen atom. W. G. 


Action of Acetic Anhydride on the Alkaloids of the 
Morphine Series. III. Series of apoMorphine ; Diacetylapo- 
morphine and Triacetylapomorphine. M. Tirreneau and PorcHER 
(Bull. Soc. chim., 1915, [iv], 17, 114—119. Compare preceding 
abstract).—By heating apomorphine or its bydrochloride with acetic 
anhydride on a water-bath for thirty hours a mixture of diacetyl- 
and triacetyl-apomorphine is obtained, and these are somewhat diflicult 
to isolate and purify. The excess of acetic anhydride is removed by 
distillation on a water-bath in a vacuum. The residue is dissolved in 
a small amount of water containing a little acotic acid and 
200—300 e.c. of water added, and the whole extracted with ether ; 
the triacetylapomorphine is thus removed. The ether extract is washed 
with aqueous sodium carbonate, dried over sodium sulphate, and 
allowed to evaporate in small portions over sulphuric acid. The 
aqueous solution is neutralised with sodium carbonate and immediately 
extracted with ether, the ethereal extract being washed with water, 
dried over sodium sulphate, and left to evaporate in small portions 
over sulphuric acid, giving crude Ciacetylapomorphine. Diacetylapo- 
morphine is purified by crystallisation from a mixture of ethyl acetate 
and light petroleum out of contact of moist air. It yields brilliant 
needles, m. p. 129°, insoluble in water, soluble in most organic solvents. 
Its hydrochloride has [a], —67°‘26° in aqueous solution, and —47-2° 
in solution in acetic anhydride. The base gives a methiodide, 
m. p. 233°. 

Triacetylapomorphine is purified by crystallisation from ethyl acetate 
and anhydrous ether. It has m. p. 137°, and is optically inactive. 

Diacetylapomorphine resembles apomorphine in its physiological 
action, but triacetylapomorphine does not possess any emetic properties. 

Ww. 


Synthesis of Papaverine Derivatives of High Molecular 
Weight. Martin Freunp and Kart F eiscuer (Ber., 1915, 48, 
406—409).—Like narcotine and hydrocotarnine (A., 1912, i, 490, 
491), papaverine is able to enter into condensation reactions in which 
the hydrogen atom at the 5-position of the isoquinoline group is the 
point of activity. 

A mixture of equimolecular proportions of papaverine and opianic 
acid with excess of somewhat diluted sulphuric acid undergoes con- 
densation at the ordinary temperature with formation of opiany/- 
papaverine, C,,H,,0,N, microscopic needles, m. p. 168—170°; hydro- 
chloride, needles with 1H,O, decomp. when anhydrous at 167°. The 
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colourless solution of the base in concentrated acid on the addition of 
a little dilute sulphuric acid becomes violet. 

In a similar manner a mixture of papaverine, aqueous formaldehyde 
solution and diluted sulphuric acid undergoes slow condensation at the 
ordinary temperature, yielding methylenedipapaverine, 


CF Tee CCH, CoH (OMe), | , 


a colourless, crystalline nn Bg m. p. 204A—206°; hydrochloride, with 
2H,0. Thecolourless solution of the base in sulphuric acid gives a deep 
blue coloration on the addition of a trace of dilute nitric acid. The 
methylenepapaverine described by Kénigs (A., 1900, i, 189), as ob- 
tained by the interaction of papaverine and formaldehyde in the 
absence of any condensation agent, is quite distinct from the substance 
now described. D. F. T. 


Alkaloids of Pareira Root. M. Scnoitz and O. Kocu (Arch. 
Pharm., 1914, 252, 513—536. Compare A., 1913, i, 87, 385) —Some 
colour reactions of isobebeerine with alkaloidal reagents are described. 

When isobebeerine is heated at 160° with an excess of benzoic 
anhydride, the nitrogen ring is ruptured and a dibenzoyl de- 
rivative, OBz*C,,H,,0,"NMeBz, pale yellow crystals, m. p. 225°, is 
obtained. By treatment with nitrosomethylurethane and methy]l- 
alcoholic potassium hydroxide, isobebeerine is converted into methy/- 
isobebeerine, C,,H,,O(OMe),-NMe, amorphous, pale yellow powder, 
decomp. about 225°, which yields the methiodide, 

C,H, 40(OMe),- -NMe,Mel, 

colourless needles, m. p. 294°, by the action of methyl iodide in warm 
chloroform. The same methiodide is obtained from isobebeerine by 
the action of methyl-alcoholic sodium methoxide and methyl iodide or 
of methyl sulphate and -potassium hydroxide followed by that of 
potassium iodide. isoBebeerine ethiodide, needles, m. p. 264—265° 
(decomp.), and ethylisobebeerine ethiodide, slender needles, m. p. 240°, 
are described. 

a-Methylisobebeerimethine, C,,H,,0(OMe),*NMe,, colourless needles, 
m. p. 211°, is obtained by boiling methylisobebeerine methiodide or, 
much better, the methochloride with aqueous sodium hydroxide, and 
also by warming an aqueous solution of the methochloride with 5% 
sodium amalgam; the former methods also yield a by-product, 
B- methylisobebeerimethine, C,,H,,0(0Me).*NMe,, colourless needles, 
m. p. 185°, {[a]}+171°4° in pyridine (c= 1-4), which develops success- 
ively greevish-yellow, cherry-red, and blue colorations with warm 
concentrated sulphuric acid and forms a hydrochloride, rhombic plates, 
su/ phate, needles, and perchlorate, needles. 

a-Methylisobebeerimethine is optically inactive, forms a colourless 
solution in cold, a cherry-red solution in warm, concentrated sulphuric 
acid, and yields a hydrochloride, colourless needles, decomp. 282°, 
sulphate, needles, decomp. 295—305°, perchlorate, decomp. about 285°, 
picrate, m. p. 202—204°, and methiodide, rhombic plates, m. p. above 
325°, darkening above 300°. The last compound, or preferably the 
corresponding methochloride, m. p. above 310°, is decomposed into 
trimethylamine and a substance, C,,H,,0,, feathery needles, m. p. 256°, 
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by boiling aqueous potassium hydroxide, and into trimethylamine and 
a substance, C,,H,.O,, rhombic leaflets or slender needles, m. p. 325° 
(dibromide, C,,H, .V,Br., m. p. 228—230° [decomp.]), by 5% sodium 
amalgam on the water-bath. By oxidation with potassium perman- 
ganate in aqueous acetone the substance C,,H,,O, yields an amorphous 
acid and a second product (a glycol ?), which have not been examined 
owing to lack of material. 

The physiological action of isobebeerine and of some of its derivatives 
has been investigated. C. 8. 


Vicine and Divicine. Emi. Fiscuer (Ber., 1914, 4'7, 2611—2615). 
—It has been stated recently (Johnson and Johns, A., 1914, i, 
579) that the divicine obtained by Ritthausen from vicine by the action 
of sulphuric acid is in all probability 4 : 5-diaminouracil. A sample of 
Ritthausen’s divicine, however, does not give uric acid when heated with 
carbamide, which reaction can be effected quantitatively with 4 : 5-di- 
aminouracil. The two bases are certainly very similar, but the sulphate 
of the former unlike that of the latter substance crystallises in an 
anhydrous condition, and there are other differences between the two 
compounds. It is possible that the subtances are geometrical iso- 
merides, but their identity does not appear probable. 

The sugar obtained by hydrolysis of vicine with dilute sulphuric 
acid is dextrose. D, F. T. 


The Pyrrole Group. XI. The Reaction of Tertiary Pyrroles 
with Magnesium Compounds. Berrnarpo Oppo (Ber., 1914, 47, 
2427—2431).—The author has already shown that tertiary pyrroles 
do not react with organomagnesium haloids and that this 
class of reagent can be used to distinguish secondary from 
tertiary pyrroles; he re-affirms this view after careful experimental 
examination. The conflicting results of Hess and Wissing (A., 1914, 
i, 725) are attributed to the presence of pyrrole in their 1-methyl- 
pyrrole and to mis-interpretation of their experimental facts (compare 
A., 1914, i, 1142). D. F. T. 


Constitution of the Colouring Matter of Blood. Hzmo- 
pyrrole and the Phonopyrrolecarboxylic Acids. O. Piory, 
J. Stock, and E. Dormann (Annalen, 1914, 406, 342—374).—The 
paper is mainly a repetition of matter already recorded (A., 1909, 
i, 537; 1910, i, 133; 1911, i, 92; 1912, i, 519, 923; 1913, i, 539). 

By reduction with hydrogen iodide in glacial acetic acid, hemin 
yields, as is known, a complicated mixture of pyrrole homologues and 
of phonopyrrolecarboxylic acids. The latter have not been completely 
separated, but at least four acids (phonopyrrolecarboxylic acids a, }, c, 
and d) have been isolated. The mixture of pyrrole homologues 
(hemopyrrole) has been separated by fractional distillation and treat- 
ment of the individual fractions with ethereal picric acid into seven 
bases precipitated by picric acid (hemopyrroles a, }, c, d, e, f, g) and 
at least four bases which are not precipitated by picric acid; the 
method of separation gives approximately quantitative results. 

Hemopyrrole-d (phyllopyrrole) is now found to contain a second 
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tetra-substituted pyrrole derivative, which is called haemopyrrole-g. 
It has the formula ©,,H,,N (probably 2:3-dimethyl-4 : 5-diethy]- 
pyrrole), m. p. 68—69°, b. p. 91°5—93°/10°5 mm., forms a picrate, 
m. p. 105°5°, and does not exhibit the pine-shaving reaction. Hemo- 
pyrrole-d, after the removal of hemopyrrole-g, has m. p. 69°, and its 
picrate has m. p. 104—105°; for the unpurified hemopyrrole-d 
(phyllopyrrole) and its picrate, Willstitter and Asahina give m. p. 
60—62° and 95° respectively. 

From phonopyrrolecarboxylic acid-a the authors have obtained 
hemopyrrole-b in the form of its picrate. Since the latter has been 
proved by synthesis to be 2: 3-dimethyl-4-ethylpyrrole (Piloty and 
Blémer, A., 1913, i, 196), phonopyrrolecarboxylic acid-a must be 
2 : 3-dimethylpyrrole-4-8-propionic acid, 

Me:CMe 
+ gece CH,°CH,°CO,H. 

Consequently, phonopyrrolecarboxylic acid-b (isophonopyrrolecarboxylic 
acid) must be 2 : 5-dimethylpyrrole-4-8-propionic acid, since its oxime 
is isomeric with that of phonopyrrolecarboxylic acid-a, and both oximes 
yield the same hematic acid. Phonopyrrolecarboxylic acid-c (xantho- 
pyrrolecarboxylic acid) is most probably 3-methyl-5-ethylpyrrole-4-B- 
propionic acid, since it yields the same oxime and the same hematic 
acid as phonopyrrolecarboxylic acid-b. Finally, phonopyrrolecarboxylic 
acid-d, which is isomeric with the c-acid, does not form an oxime; 
consequently, it contains substituents in the two a-positions and is 
most probably 2 : 3 : 5-trimethylpyrrole-4-8-propionic acid. 

Hemopyrrole-e cannot be 2 : 3-dimethyl-l-ethylpyrrole as previously 
suggested (A., 1912, i, 923), because this pyrrole derivative has been 
» synthesised by Piloty and Wilke (A., 1913, i, 767), and does not yield 
a picrate corresponding with that of hemopyrrole-e, 

The authors advance some speculations as to the constitution of 
hemin. C. S$. 


A New Method for the Preparation of Pyrrole-2-aldehyde. 
V. V. Tscnetincev and A. Terentsev (Ber., 1914, 47, 2652—2654 ; 
also J. Russ. Phys. Chem. Soc., 1914, 46, 1405—1409. Compare this 
vol., i, 470).—The method described for the preparation of acylpyrroles 
from magnesium pyrryl bromide and an aliphatic ester can be extended 
to ethyl formate, in which case the product is the corresponding 
formyl derivative or pyrrole-2-aldehyde. Propyl and isoamyl formates 
give the same result, Asthere was in all cases a tendency to form resins 
with diminution in the yield of aldehyde, it was found that a better 
yield could be obtained by dispensing with ether and preparing the 
original organomagnesium compound as a suspension in benzene ; this 
was then successively treated with pyrrole and the alkyl formate. 

The resulting pyrrole-2-aldehyde, m. p. 45°, b. p. 217—219°, gives a 
semicarbazone, rhombic crystals or leaflets, m. p. 183°5°. D. F. T. 


Preparation of Pyrrolealdehyde. L. Avessanpri (Atti BR. 
Accad. Lincei, 1914, [v], 23, ii, 65—70).—Pyrrole-2-aldehyde (Bam- 
berger and Dijierdijan, A., 1900, i, 309) can be prepared also by the 
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action of isoamyl formate on pyrrole in the presence of sodium, and 
by the action of isvamy] formate on magnesium pyrryl iodide. A 
convenient means of identification is found in the preparation of the 
azine, C,oH,)N,, by means of a slightly alkaline solution of hydrazine 
sulphate; it forms small, yellow needles, m. p. 170° (with slight 
decomposition). R. V. 8. 


Internally Complex Salts. XIII. Residual Affinity of 
Internally Complex Salts. H. Ley (Ber., 1914, 47, 2948—2956). 
—The power of internally complex salts to form additive compounds 
with ammonia has been studied, in order to obtain some idea of the 
residual affinity of such substances. 

The additive power is found to vary enormously. The cupric salts 
of piperidineacetic and cinchonic acids behave like normal salts and 
combine with 4—6 molecular proportions of ammonia ; under similar 
conditions, copper aminoacetate combines with two mols., whereas the 
piperidineacetate absorbs five mols.; the copper hydroxyamidines 
(this vol., i, 459, 464) and many other complex salts do not combine 
with ammonia at all. In order to explain these differences, it is 
necessary to consider, not only the number, but the “strength” of the 
auxiliary valencies. ‘The total “strength” of the unions by main 
valencies and auxiliary valencies is constant for any metal, so that if 
this amounts to the maximum value in a given compound (as in the 
above internal complexes) there is no tendency to further combination, 
that is, the compound is “saturated.” The extreme cases are those 
of compounds like mercury diphenyl in which the union by main 
valencies absorbs practically the whole of the affinity, and of complexes 
like [M(NH,),]Xn, in which the grester part of the affinity is satisfied 
by auxiliary valencies. As a rule, however, internally complex salts 
display a certain amount of residual affinity. 

Anhydrous copper piperidineacetate forms a pentammine at ordinary 
temperatures ; cupriacetylacetone forms a pale green diammine at 
ordinary temperatures and a deep blue pentammine at — 20°, whereas 
nickelo- and cobalto-acetylacetone form more stable diammines and 
cobaltiacetylacetone doesnot absorb ammonia at all; cupribenzoylacetone 
forms a greenish-yellow diammine and at -— 20° a blue hexammine ; 
ethyl cupriacetoacetate forms a green diammine ; and copper cinchonate 
yields a blue hexammine. 

In order to obtain a rough idea of the ‘‘strength” of the auxiliary 
valencies with which ammonia is attached in such compounds, the 
vapour pressure above them may be measured. It might be expected 
that the introduction of an amino-group, X, into an anion, R, would 
make such a demand on the affinity of the metal that the ammonia of 
the ammine, for example, M(RX),,2NH,, would be more loosely held 
than in the case of the unsubstituted compound, MR,,2NH,. Experi- 
ments are described which show that this is the case, for the partial 
pressure above copper aminoacetate diammine, 

; Cu(CO,°CH,°NH,),,2NH,, 

is about 500 mm. at 25°, but above copper acetate diammine, 

— Cu(CO,Me),,2N H,, 

it is too small to be measured. J.C. W. 
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Compounds of Pyridine and Picoline with Metallic Sodium. 
Bruno Emmert (Ber., 1914, 47, 2598—2601).—It has already been 
observed by several workers that the action of sodium on pyridine, 
picoline or quinoline gives rise to dark-coloured masses which under 
the influence of atmospheric moisture regenerate the original bases 
together with dipyridyl, dipicoly], and diquinoly] respectively and even 
hydrogenation products of dipyridyl in the case of the first base. The 
sodium compounds have, however, not been described. 

Sodium rapidly attacks pyridine in an atmosphere of nitrogen at the 
ordinary temperature, and after one or two days the metal has 
completely disappeared, but no evolution of gas is observable. If the 
pyridine is present in the proportion of two molecules to an atom of 
the metal, the product is quite dry and homogeneous ; other proportions 
give a residual excess of one or other of the reagents. These results 
together with those of analysis indicate a composition (C;H,N),Na, 
the existence of which has a rough parallel in the compound (NH,),Na 
(Ruff and Zedner, A., 1908, ii, 585). 

a-Picoline exhibits similar behaviour to pyridine, giving a compound, 
(C,H,N),.Na. D. F. T. 


Some Aldehydic Compounds. A. ANGeLiand LuiGi ALESSANDRI 
(Atti R. Accad. Lineet, 1914, [v], 23, ii, 93—106).—1 : 2-Dimethy]- 


indole-3-aldehyde, NMe utt>C-CHO, is obtained by boiling equi- 


molecular quantities of Plancher and Ponti’s aldehyde (A., 1907, i, 
341) and methyl iodide with sodium in methyl alcohol; it forms 
rhomboidal crystals, m. p. 129°. It yields a phenylhydrazone, 
C,H Ny 

which crystallises in silky needles, m. p. 154° (decomp.). The oxime, 
C,,H,,ON,, forms needles, m. p. 171°. With semicarbazide it yields a 
substance crystallising in needles which turn yellow at about 210° 
and decompose at 265—267°. 

2-Methylindole-3-aldehyde (Plancher and Ponti, Joc. cit.) gives an 
oxime, C,,H,,ON., which forms needles, m. p. 153°. This aldehyde 
yields a sodiwm salt, but no salt could be obtained from 1 : 2-dimethyl- 
indole-3-aldehyde. 

2-Methylindole-3-aldehyde gives acetylanthranilic acid on oxidation 
with permanganate, showing that it reacts chiefly in the hydroxy- 
methylene form, but 1 : 2-dimethylindole-3-aldehyde in similar circum- 
stances yields 1 : 2-dimethylindole-3-carboxylic acid almost quantita- 
tively. 

Pyrrole-2-aldehyde was regarded by Bamberger as an aldehyde, 
although its behaviour is anomalous in many respects. The authors 
consider that it has a hydroxymethylenic structure 


cH< Qh: CHS0:cH-0H, 
which represents its reactions better. It forms a sodium salt. 
The 1l-methylpyrrole-2-aldehyde recently described (E. Fischer, 
A., 1913, i, 1225) behaves differently because it has no mobile 


hydrogen atom. Whilst pyrrole-2-aldehyde does not react with 
benzenesulphhydroxamic acid, the methylated aldehyde does react with 


= eae 
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this substance, yielding an hydroxamic acid, which shows with ferric 
chloride a red coloration which passes into blue. Owing to the small 
quantity of substance available, the acid could not be isolated when 
prepared in this way, but 2-pyrrolehydroxamic acid prepared from 
pyrrole-2-carboxylic acid and hydroxylamine in the presence of sodium 
ethoxide shows the same colour reaction; the acid forms prisms 
tinged with red, m. p. 112—113° (decomp.). 

When equimolecular quantities of hydroxylamine, methyl benzilate 
and sodium are kept in alcohol for twenty-four hours, benzilhydr- 
oxamice acid, ©,,H,,0,N, is obtained; it forms colourless needles 
decomposing at 139°. Mandelhydroxamic acid, C,H,O,N (from ethyl 
mandelate), forms lustrous plates, m. p. 147° (decomp.). Its copper 
salt has the composition C,H,O,NCu. These two acids resemble 
that which can be obtained from glyceraldehyde ; they give the same 
wine-red coloration with ferric chloride and an intense violet coloration 
with a trace of copper in presence of alkali. On heating, benzil- 
hydroxamic acid yields benzophenone as well as ammonia and carbon 
dioxide, whilst from mandelhydroxamic acid, benzaldehyde is formed, 

R. V. 8. 


Colourless Additive Products of Quinoline and Pyridine 
with Fluorescein. Bernarpo Oppo (Ber., 1914, 47, 2433. Compare 
A., 1913, i, 1110; Oddo and Vassallo, A., 1912, i, 792).—A reply to 
Fischer and Hoffmann (A., 1914, i, 866). ® 4 


Dinitro-a-naphthylpyridinium Chloride and its Transforma- 
tion Products. Tx. Zincke and Fr. KrouupreirFrer (Annalen, 1915, 
408, 285—314).—2 : 4-Dinitro-a-nap*thylpyridinium chloride, 

Cs;H,NCI-C,,H,(NO,)., 

colourless crystals, m. p. about 140° (decomp.), is obtained by boiling a 
suspension of 1-chloro-2 : 4-dinitronaphthalene in alcohol and pyridine. 
It is easily decomposed into its components, for example, by fusion or 
by evaporation with dilute hydrochloric acid. In aqueous solution, it 
suffers very little hydrolytic change, yielding 2 : 4-dinitro-a-naphthol 
and pyridine ; the hydrolysis is accelerated by sodium nitrite or 
acetate. Pyridine in the presence of alcohol produces hydrolysis, 
so that in its preparation the dinitronaphthylpyridinium chloride is 
always accompanied by dinitro-a-naphthylpyridinium 2 : 4-dinitro-a- 
naphthyl owide, C,,H,(NO,).°C;NH,°O°C,,H,(NO,),, red leaflets or 
needles, m. p. about 210° (decomp.). 

By treatment with aqueous alkali hydroxide, sodium carbonate, or 
ammonia, or, best, with 5% alcoholic sodium ethoxide, 2: 4-dinitro- 
a-naphthylpyridinium chloride yields a deep bluish-violet precipitate 
which on immediate acidification is converted into a substance, 
C,;H,,0,N,, dark red prisms with a metallic lustre, decomp. about 
190°. This substance is quite analogous to that obtained from 
dinitrophenylpyridinium chloride (Zincke, A., 1904, i, 448; 1905, i, 
467) and therefore probably has the constitution 

C,,H,(NO,),°N:CH°CH:CH:CH:CH:-OH or 
C,,H,(NO,),-NH-CH:CH-CH:CH-CHO. It reacts in accordance 
with both formule and forms an acetate, yellow, crystalline powder, 
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m. p. 166—167° (decomp.), benzoate, yellow powder, m. p. 170—180° 
(decomp.), ethyl carbonato-derivative, citron-yellow prisms, m. p. about 
180° (decomp.), phenylhydrazone, black, crystalline powder, m. p. about 
140° (decomp.), and owime, brownish-red scales with a metallic green 
lustre, m. p. 166—167° (decomp.). All these derivatives are decom- 
posed by hydrochloric acid, yielding 2: 4-dinitro-a-naphthylamine ; 
the other product, the aldehyde-alcohol, could not be isolated. 

The action of alcoholic ammonia on 2 : 4-dinitrc-a-naphtby! pyridinium 
chloride is quite different from that of an aqueous solution, and results 
in the formation of an amine, C,,H,,0,N,, brownish-violet, crystalline 
powder with a bronze lustre, m. p. 143—145° (decomp.) ; similarly, 
methylamine and dimethylamine respectively yield a methylamine 
derivative, C,,H,,0,N,, blacki-h-green crystals, m. p. about 123—125° 
(decomp.) (hydrochloride, red needles), and a dimethylamine derivative, 
C,,H,,0,N,, black scales with metallic green lustre, m. p. about 
178—180° (decomp.) (hydrochloride, dark red scales with metallic 
green lustre). The amine, which probably has the constitution 

C,,H,(NO,),"N:CH-CH:CH-CH:CH-NH,, 

forms a hydrochloride, orange-gold leaflets, platinichloride, red crystals, 
and nitrate, red, crystalline powder, yields 2 : 4-dinitro-a-naphthylamine, 
pyridine, and ammonia by heating with alcohol and hydrochloric acid, 
and 2: 4-dinitro-a-naphthol or its derivatives by heating with organic 
acids or their anhydrides, and is converted, by loss of ammonia, into 
an imine, NH(C,,H,,0,N,),, black, crystalline powder or dark brown 
scaler, m. p. about 195—200° (decomp.), by solution in glacial acetic 
acid or, better, by boiling with benzene. 

The red alkali product mentioned above regenerates 2 : 4-dinitro-a- 
naphthylpyridinium chloride by treatment with hydrogen chloride in 
glacial acetic acid and is converted by prolonged contact with acetone 
into a yellow isomeride, C,,H,,0,;N,, m. p. about 190° (decomp.), which 
is less reactive than, and has not reconverted into, the red substance ; 
the same yellow isomeride appears to be formed by the action of 
methyl, ethyl, or isobutyl alcohol. 

2 : 4-Dinitro-a-naphthy|pyridinium chloride reacts with hydrogen 
sulphide in aqueous solution to form 2 : 4-dinitro-a-naphthyl mercaptan, 
C,,H,(NO,),"SH, yellow powder, m. p. 117—118° (decomp.), and the 
disulphide, S,[C,,H,(NO,),],, brownish-red powder, m. p. about 145° 
(decomp.), in alcoholic solution to form the su/phide, S[C,,H, (MO s)aln 
yellow needles, m. p. 273—274° (decomp.). 


Dinitro-a-naphthylisoquinolinium Chloride and its Trans- 
formation Products. Tx. Zincke and Fr. KrouupreirFer (Annalen, 
1915, 408, 314—339. Compare preceding abstract).—1-Chloro- 
2:4-dinitronaphthalene does not react with quinoline, but with tso- 
quinoline in boiling alcohol readily yields 2-2’ : 4’-dinitro-a-naphthyliso- 
quinolinium chloride, C,H,NCI°C,,H,(NO,)., stout prisms or tufts of 
needles, m. p. 160—1 65° (decomp.). The corresponding nitrate, colour- 
less needles, has m. p. 170° (devomp.). 

Dinitro-a-naphthylisoquinolinium chloride resembles dinitro-a-naph- 
thylpyridinium chloride (loc. cit.) in its behaviour on heating, hydro- 
lysis in aqueous solution, and reaction with hydrogen sulphide, but its 
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transformation by alkalis, sodium carbonate, or ammonia is very 
different, a y-base, Co GH OH) ON CroHs(NO2)p dark brown, 
amorphous powder, m. p. 165—200° (decomp.), being produced ; in 
this respect it resembles 2-op-dinitrophenylisoquinolinium chloride 
(Zincke and Weisspfenning, A., 1913, i, 389). The y-base, which is 
also obtained from the chloride by the action of alkyl- or aryl-amines in 
the presence of water, is converted into salts of dinitro-a-naphthyl- 
isoquinolinium hydroxide by dilute acid, even by acetic acid, and is 
converted into ethers, CoH SHOR Cols (NO-)o by boiling 
with alcohols ; the methyl ether, dark red needles, m. p. 160° (decomp.), 
ethyl ether, brownish-violet leaflets, m. p. 150° (decomp.), and isobutyl 
ether, almost black crystals, m. p. 118° (decomp.), have been prepared 
and each can be converted into the others by boiling with the necessary 
alcohol. 

When the y-base is dissolved in dilute hydrochloric acid, there is 
formed, in addition to dinitronaphthylisoquinolinium chloride, a small 
amount of the hydrochloride of an anhydro-base (which cannot be 
isolated), C,,H,,O,N,Cl, red powder, m. p. 110° (decomp.). This salt, 
which is also produced from the y-base and dinitronaphthylisoquino- 
linium chloride in methyl-alcoholic solution, is converted into the y-base 
by alkalis and into dinitro-a-naphthylisoquinolinium chloride by con- 
centrated hydrochloric acid. 

The action of various amines on dinitro-a-naphthylisoquinolinium 
chloride, the y-base, and its ethers is different under different 
conditions. Aniline and p-toluidine convert the chloride into 
the y-base in aqueous solution, but into tsoquinoline and pheny]l- 
dinitro-a-naphthylamine and _ p-éolyl-2 : 4-dinitro-a-naphthylamine, 
orange-yellow needles, m. p. 201°, in alcoholic solution or without 
a solvent; the same two amines convert the y-base or its ethers 
in boiling alcohol into 2 : 4-dinitro-a-naphthylamine and phenyl- or p- 
tolyl-csoquinolinium compounds (compare Zincke and Weisspfenning, 
loc. cit.). Methyl- or ethyl-amine converts dinitro-a-naphthyliso- 
quinolinium chloride or the y-base in boiling alcohol into 2 : 4-dinitro- 
a-naphthylamine and an alkylisoquinolinium chloride. An alcoholic 
solution containing a small quantity of dimethylamine converts 
dinitro-a-naphthylisoquinolinium chloride into the methyl ether of the 
y-base, but with an excess of dimethylamine a y-ammonium base, 
l-dimethylamino-2-2' :4'-dinitro-a-naphthyl-1 : 2-dihydroisoquinoline, 

CoH OH Nae, > CoH (NO,)» 
2 
dark bluish scales, m. p. 155° (decomp.), is obtained. This base, 
which is also obtained from the dinitronaphthylisoquinolinium chloride 
and dimethylamine in benzene (ammonia under these conditions 
produces an imine, NH[C,H,N-C,,H,(NO,),], black powder), re- 
generates the csoquinolinium salt by treatment with dilute acids, 
yields ethers of the y-(carbinol) base by boiling with alcohols, and is 
hydrolysed by an excess of dimethylamine in boiling alcohol, being 
converted into 2:4-dinitro-a-naphthylamine and presumably an 
aldehyde-alcohol ; the latter, however, could not be isolated, although 
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from the solution a p-nitrophenylhydrazone, red, apparently crystalline 
substance, m. p. 185—190° (decomp.), was obtained in small quantity. 
Dinitro-a-naphthylisoquinolinium chloride or the y-(carbinol) base 
in alcoholic solution is converted by phenylhydrazine into a phenyl- 
hydrazone, C,,H,(NO,),.*NH-CH:CH-C,H,-CH:N-NHPh, brownish-red 
scales with a golden lustre, m. p. about 145° (decomp.), which is 
converted by alcoholic hydrogen chloride into 2: 4-dinitro-a-naphthyl- 
amine and anilinoisoquinolinium chloride (Zincke and Weisspfenning, 
loc, cit.). The red substance obtained from the latter by the action of 
2N-sodium carbonate (loc. cit.) is converted by moderately concentrated 
aqueous potassium cyanide into the nitrile, m. p. 93°, colourless needles, 
of isoquinoline-l-carboxylic acid. Anilinoisoguinolinium w-cyanide, 
CoH GH ON) ON NEHER, almost colourless needles, m. p. 110°, 
which is doubtless formed but cannot be isolated in the preceding 
reaction, is obtained from anilinoisoquinolinium chloride and potassium 
cyanide in aqueous solution, and is converted into aniline and the 
preceding nitrile by methyl-alcoholic sodium methoxide or potassium 
cyanide. C. S. 


Preparation of Nitrogenous Condensation Products [Dyes] 
of the Anthraquinone Series. FarBwerKe vorm. Meister, Lucius 
& Broinine (D.R.-P. 280190; from J. Soc. Chem. Ind., 1915, 
34, 348. Compare this vol , i, 21).—N-Ary]l-a-anthrapyrrolecarboxylic 
acids are formed when esters of the a-anthraquinonylarylglycines are 
heated in neutral solvents, under atmospheric or increased pressure, 
with alkali or alkaline earth hydroxides. They are yellow to brown 
substances which dye wool yellow to blue shades in an acetic acid- 
acetate bath. J.C. W. 


Action of Acylamino-acid Chlorides on Ethyl Sodiomalo- 
nate. III. 8S. Gasrien (Ber., 1914, 47, 2922—2925. Compare A., 
1913, i, 622).—An improved process for the preparation of phthalimino- 
methylpentanone, C,H,O,N-CMe,*COEt, involves the use of amino- 
methylpentanone hydrochloride instead of the free amine. This salt 
is prepared by the decomposition with hydrochloric acid of etby! 
phthaliminoisobutyrylmethylmalonate, m. p. 121°. At 2]0° it com- 
bines with an equimulecular proportion of phthalic anhydride to form 
the pentanone, m. p. 70°, which is converted by sodium methoxide 
into benzoylenetrimethylpyrrolone, crystals, m. p. 204—205° (with pro- 
duction of an intense yellow coloration) : 


c————0-CH, 
I 
O,H,<G¢>CMe,-N-CO-C,H, - H,0 = CHC YN-CMe,"CO 
So 


The process for the preparation of phenyltrimethylpyrrolone has 
been modified by the isolation of methylaminoisobutyronitrile, 
benzoylation of the product, and hydrolysis of the cyano-group. 
a-Methylaminoisobutyronitrile boils at 63—65°/28 mm., and forms a 
platinichloride, long, very soluble needles. Benzoyl chloride converts 
the nitrile into trimethylhippuronitrile, prisms, m. p. 120°, which is 
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hydrolysed by concentrated sulphuric acid to the corresponding 
trimethylhippuric acid, C,H,*-CO-NMe-CMe,°CO,H, wm. p. 183°. 
On reduction with sodium amalgam, phenyltrimethylpyrrolone is 


converted into phenyltrimethyl pyrrolidone, CH, CHS? date » quad- 
"UD 2 


ratic prisms, m. p. 70—71°, b. p. 274——275°/762 mm. This substance 
forms a platinichloride, pointed needles, m. p. 235°; a prcrate, m. p. 
201°; an aurichloride, m. p. 164—166° (decomp.); and a pheny/- 
hydrazone, needles, m. p. 151°. A. J. W. 


Inner Complex Salts. XI. Salt Formation by Hydroxyl- 
amidoximes. H. Ley and M. Uxricn (Ber., 1914, 47, 2938 —2944). 


a B 6 

—The formula OH-N:0-N-OH is proposed to represent the nucleus of 
the substituted hydroxylamidoximes. The cupric salt of acetohydroxyl- 
amidoxime is formed from acetohydroximyl] chloride, hydroxylamine, 
and copper acetate. The analogous cupric salt of benzohydroxylamid 
oxime is reddish-brown. Reduction of benzohydroxylawidoxime by 
sulphurous acid yields benzawidoxime. m-Nitrobenzohydroxylamid- 
oxime, from m-nitrobenzohydroximyl chloride and hydroxylamine, 
forms light yellow crystals, m. p. 118—119°. Its hydrochloride has 
m. p. 158° (decomp.), its copper salt is a sepia-brown, crystalline 
mass, and its nickel salt forms green crystals, turning blue. Reduc- 
tion of the oxime with sulphurous acid yields m-nitrobenzenylamid- 
oxime, m. p. 172°. 

B-Phenyl-y benzylhydroxylamidoxime forms white needles, m. p. 
112—113°, and gives a deep-blue coloration with ferric chloride. Its 
cupric salt forms reddish-brown crystals, m. p. 133—135° (decomp.). 
The nickel salt is brownish-green, and the cobalt salt similar. The 
hydrochloride forms white crystals, m. p. 170°. 

B-Phenyl-8-benzyloxyamidoxime forms white needles, m. p. 109—110°, 
and gives a deep blue coloration with ferric chloride. Its cupric salt 
is a dark brown, amorphous substance. The nickel sult is green in 
solution, and the cobalt salt brown. They have not been isolated. 

A. J. W. 


The Action of Hydrazobenzene on Some Organic Acids 
and Acid Anhydrides. Ernst Simonyi (Ber., 1914, 47, 2657—2663). 
—When phthalic anhydride and hydrazobenzene are heated together 
in a sealed tube at 200°, diphthalylbenzidine, 


C 1-CO 
O,H,<CO>N C,H, CH NKOOS0,H, 
yellow crystals, m. p. above 360°, is obtained ; tetrabromo-derivative, 
C,H, Br(N<Co>C:H, m. p. above 340° ; dinitro-derivative, 
O 
C,,H,( NO,)(N <Co> CoH 


yellow needles, m. p. 240°. Heating with phosphorus pentachloride 
for five hours at 250° converted the substance into the chloro-compound, 


‘we CCl 
C,gH,(N <coi>CoHs)» yellow crystals, m. p. above 350°. 
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Succinic anhydride and hydrazobenzene react at 180°, giving 


10-CH, 
disuccinyl benzidine, OH (N<Oo. cH’) , needles, m. p. 335°; di- 


nitro-derivative, C,,H,(N 0, Note) , orange-yellow crystals, 


(xz -CO"CH, 
m. p. 140°; tetrabromo-derivative, 0,.H,Br,(N<p, be) reddish- 


brown crystals,m. p.375°. The action of phosphorus pentachlorideconverts 
1,-CH, 

the compound into a substance, C,H, nc , 5 *) , yellow crystals, 

? CCl,*CH,/, 


m. p. 162°. 

Under similar conditions, benzoic anhydride and hydrazobenzene 
yielded dibenzoyldiphenylhydrazine, NPhBz-NPbBz, yellow crystals, 
m. p. 55° ; dinitro-derivative, N,Bz,(C,H,*NO,)., brownish-red crystals, 
m. p. 140°. Phosphorus pentacbloride at 138° produced a tetrachloro- 
compound, N,Ph,(CCI,Ph),, olive-coloured crystals, m. p. 85°. 
Condensation of benzidine and benzoic anhydride at 250° gave a 
colourless, crystalline substance, m. p. 352°. _ FP. 


Polymerisation with Tri- and Tetra-alkylated Pyrroles. Hans 
Fiscoer (Ber., 1915, 48, 401—406).—Although pyrrole condenses 
readily to tripyrrole and 2: 3-dialkylpyrroles are known to polymerise 
to di-pyrrole derivatives, no definite case of similar condensation of tri- 
substituted pyrroles has been described. It has now been found that 
2:4-dimethyl-3-ethylpyrrole (cryptopyrrole) under the action of 
hydrogen chloride on its ethereal solution gives a deposit of the 
hydrochloride of a dicryptopyrrole; a similar polymerisation occurs 
when the picrate of 2: 4-dimethyl-3-ethylpyrrole is boiled with ethy] 
acetate for two hours ; the orange-red picrate, which fails to give the 
Ehrlich reaction, has m. p. 154°5° (corr.), and on treatment with 
sodium hydroxide solution gives the free dipolymeride, presumably of 
the structure OMe bar dirt wre OMe, as an oil. Crypto- 
pyrrole can be re-obtained from the polymeride by heating to a 
temperature above 200° in a vacuum. 

2:4:5-Trimethyl-3-ethylpyrrole (phyllopyrrole) polymerises more 
readily, and on heating the picrate with ethyl acetate for a half-hour 
there is obtained the yellow picrate, m. p. 147°5° (corr.) of the dimeride, 
which can be liberated as an oil by sodium hydroxide solution. The 
oil can be de-polymerised by distillation with steam or heating in a 
vacuum to 150°. In the light of these results, hemopyrrole-e (Piloty 
and others, A., 1912, i, 925; 1913, i, 767) is to be regarded as 
polymerised cryptopyrrole, hemopyrrole-g as an impure phyllopyrrole, 
and hemopyrrole-/ as another dimeride of this class. 

The methylation of phonopyrrolecarboxylic acid to trimethylpyrrole- 
propionic acid (phyllopyrrolecarboxylic acid) by sodium methoxide as 
described by Fischer and Bartholomiius (A., 1913, i, 209), and 
questioned by Piloty, Stock, and Dormann (following abstract) has been 


repeated, but potassium methoxide is found to give a still better result. 
D. F. TF. 
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The Constitution of the Colouring Matter of Blood. 
Coloured Dipyrrylmethene (Dipyrrylmethane) Derivatives. 
IlI. O. Pitoty, W. Krannicn, and H. Wit (Ber, 1914, 47, 
2531—2545. Compare Piloty, Stock and Dormann, A., 1914, i, 327, 
755).—The earlier portion of the paper is devoted toa claim against 
Fischer and Eismayer (A., 1914, i, 993) for priority. The experi- 
mental portion describes an investigation of the mode of action of 
chloroform and alkali on pyrrole compounds, by the interaction of 
which substances dipyrrylmethane derivatives are obtainable. 

2:5-Dimethylpyrrole in chloroform solution readily reacts with 
aqueous potassium hydroxide solution producing di-3-(2 :5-dimethyl- 

=) ° —(" 
pyrryl) methane, hepa ro is which was isolated as 


the hydrochloride, orange-red needles, and as the perchlurate. Several 
intermediate products were also separated, of which the most important 


| OMe:CH. 
was 2: 5-dimethylpyrrole-3-aldehyde, NH-CMe2 > CHO, colourless 


leaflets, m. p. 141°, which when moistened with concentrated hydro- 
chloric acid underwent change with evolution of heat, giving an 
unstable substance, m. p. 60°; attempts to recrystallise this solid 
reconverted it into the original aldehyde. The other intermediate 
products included a substance, C,,H,)N,Cl,. prisms, m. p. 177°, which 
was not examined more closely, and an aromatic oily substance. 

2: 5-Dimethylpyrrole-3-aldehyde condenses with 2 : 4-dimethyl- 
pyrrole in the presence of hydrochloric acid, grins a 2: 4-dimethyl- 

C Me:C CMe:C H 
’. B ds Ly Ye : 
pyrryl-3[-2': 5'-dimethylpyrry! |-methane, NH: OMe?" CH-C< ate: 
or Le SOU which was separated as the per- 
chlorate, needles with a bronze lustre, m. p. 250° (decomp.). Con- 
densation of 2:5-dimethylpyrrole-3-aldehyde with 3-acetyl-2:4-di- 
methylpyrrole under similar conditions to the preceding produces a 
substance which is in all probability 3-acetyl-2 : 4-dimethylpyrryl- 
C Me:CH N—-CMe 
2' : 5'-dimethylpyrryl methane, NH: OMe2° OH:0<T Ac’ which 
was separated as the perchlorate, stout, red needles, m. p. 206°. In a 
similar manner, 2:5-dimethylpyrrole-3-aldehyde and ethyl 2: 4-di- 
methylpyrrole-3-carboxylate undergo condensation with formation of 
4 2’ : 5'-dimethy/pyrryl-2 : 4-dimethylpyrrylmethane-3-carboxylate, 
e:CH , N—=—CMe ' 3 

NH-oMe7- CHC< oy: &. C0, Et’ isolated as the hydrochloride, 
orange-red needles, m. p. 182°. 

3-Acetyl-2 : 4-dimethylpyrrole, when treated with chloroform an: 
potassium hydroxide solution, gives an intermediate formation of a 
substance, probably di.5[-3-acetyl-2 : 4-dimethylpyrryl|-carbinol, 

CAc-CMe CMe-CAc 
CMe-NH> OC CHO) CK -Ome 


prisms, m, p. indistinct at 265°, which is rapidly converted by hydro- 
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chlorie acid into di-5{-3-acetyl 2:4- viet -methane, 
CMe:CAc 


brown, hexagonal, prismatic leaflets with a green sheen, m. p. 219°; 
hydrochloride, orange prisms with blue sheen, m. p. 199° (decomp.). 

In alcoholic solution at 40°, phonopyrrolecarboxylic acid undergoes 
condensation with glyoxal, giving brownish-red, prismatic leaflets of a 
substance, 

CMe:C*CH,°CH,°CO,H JXCE OH, CO,H)-CMe 

C(OH):C(-OH):- a 
NH 


CMe 
m. p. 217° ; acetate, needles, w. p. 224°; hydrochloride, prismatic crystals 


with green ‘lustre. There is produced at the same time in the con- 
densation di{2 : 3-dimethylpyrry] |-methane-di-4-propionic acid, 


CMe-C-CH,°CH,°CO,H CH: ‘CH,°CO,H):CMe 
| SC CH-0¢ Ds 
CMe-NH a RE 
m. p. 240°, which has already been described (A., 1914, i, 327). 
Condensation of ethyl 2 :4-dimethylpyrrolecarboxylate with form- 
aldehyde in aqueous alcoholic solution in the presence of hydrochloric 
acid gives rise to the compound, C,,H,,.0,N,, almost colourless prisms, 
m. p. 223°5°, which readily undergoes oxidation by ferric chloride in 
alcoholic solution with formation of the hydrochloride (red needles 
with blue lustre, m. p. 215°) of ethyl di-[2 : 4-dimethylpyrry] |-methane- 
, g(CO, sie CMe CMe:C-CO,Et 
di-3-carboxylate ’ dMe:-N— __>C:CH: CSnn—Me. : 


D. F. T. 


The cycloGlycylglycines: Direct Synthesis by the Action of 
Glycerol on the Amino-acids. L. C. Marmiarp (Ann. Chim., 1915, 
[ix], 3, 48—120).—The author has applied his method of preparing 
cyclic anhydrides from amino-acids by heating them with glycerol 
(compare A., 1912, i, 13; 1914, i, 940; this vol., i, 121) to a number 
of amino-acids. Sarcosine yielded cyclosarcosylsarcosine [2 : 5-diketo- 
1: 4-dimethylpiperazine], m. p. 149—-150°. Alanine yielded racemic 

cycloalanylalanine, [3 : 6-diketo-2 :5-dimethylpiperazine], m. __p. 
282—282-5° (corr.). di-Leucine yielded racemic eycloleucyl-leucine [3 :6- 
diketo-2 ; 5-ditsobutylpiperazine|, m. p. 271°. In all cases during the 
heating of the amino-acid with the glycerol, a secondary reaction occurred, 
substances being generated having an odour very similar to that which is 
developed during the torrefaction of oil seeds. All the above- 
mentioned anhydrides have been prepared by other methods and 
described, and a full account of the literature with reference to them 
is given in the original. W. G. 


Manufacture of wAminometbylquinolines. VEREINIGTE 
CHININFABRIK, ZIMMER & Co, (D.R.-P. 279193; from J. Soc. Chem. 
Ind., 1915, 34, 303).—The nitriles of the quinoline series are reduced by 
the usual methods. The products have therapeutic value J.C. W. 
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Quinonimide Dyes. V. Constitution and Colour of the 
Mono-amines Derived from Phenylnaphthaphenazonium. 
F. Kenrmany, R. Speiren and E. Granpmovuain (Ber., 1914, 47, 
3205—3215).—Phenylnaphthaphenazonium (annexed formula) gives 

rise to thirteen mono-amino-derivatives, of which 
nine are known’ in the form of salts and one in 
the form of a salt of the acetyl compound, the best 
known being rosinduline, the 6-amine. A system- 
atic study has been made of the colours and 
absorption spectra of these substances. The salts 
were obtained in varying concentrations of 
sulphuric acid, and the spectra were tabulated 
as in the case of the dyes described in the previous 
papers (see A., 1914, i, 869). 

It was soon observed that the isomerides fall 
into fuur groups, the individual members of which are constitutionally 
and optically similar, but differ widely from those of the other groups. 
The four isomerides in which the amino-groups occupy positions 7, 8, 9, 
and 10, that is, are attached to the benzenoid part of the naphthalene 
residue, form the first group. Of these, the 7-, 8- and 9-amines form 
blue to bluish-green monoacid salts, lemon-yellow di-acid salts and 
blood-red tri-acid salts. The 10-amine forms only mono- and di-salts, 
the azine nitrogen atom in the peri-position, owing to steric hindrance, 
being incapable of salt formation. They all form unstable pseudo- 
bases under the influence of concentrated alkali hydroxides. A 
second, incomplete group consists of the 2- and 3-amines, in which 
the substituents are in the benzene residue of the naphthaphenazine 
system. These form violet-red mono-acid salts, orange-red to 
yellowish-green di-acid salts, and violet tri-acid salts. The 3’- and 
4’-amines, the external benzene nucleus bearing the substituents, 
form a third group in which the mono- and di-salis are almost 
optically identical, being yellow, but differ in solubility, whilst the 
tri-salts are violet. The optical behaviour of these does nct differ 
to any important extent from that of the un-substituted phenyl- 
naphthaphenazonium, which is in agreement with the rule that salt 
formation at remote amino-groups scarcely influences the absorption. 
The 6-amine, rosinduline, the substituent being in the quinonoid part of 
the naphthalene residue, and the 3-amine, comprise a fourth group, 
characterised by the intense yellowish-red or blood-red colours of the 
anhydride forms of the bases, and by the red mono-salts, green di-salts, 
and red to violet-red tri-salts. 

The isomerides, 7, 8, 9, 10, 3’ and 4’ (referring to the position of 
the amino-group) are undoubtedly ortho-quinonoid, which is in agree- 
ment with the fact that the di- and tri-salts are } ractically optically 
identical with the mono- and di-salts of the unsubstituted parent. 
Rosinduline and Nietzki and Otto’s isorosinduline, the 6- and 
3-amines, like apo-safranine (ibid.), are para-quinonoid in the free state 
and in their mono- and di-salts, but ortho-quinonoid in their tri-salts 
The 2-amine, finally, is certainly ortho-quinonoid in its di- and tri- 
salts, but may be para-quinonoid in its mono-salt, which would be 
unique, J.C. W. 
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Preparation of Aminobenzothiazolecarboxylic Acids or 
their Acyl Derivatives. Farpenrapriken vorm. F. Bayer & Co. 
(D.R.-P. 277395; from J/. Suc. Chem. Ind., 1915, 34, 269).—Acyl 
derivatives of the aminobenzothiazoles containing at least one methyl 
group are oxidised by permanganate in neutral or alkaline solution, 
and, if desired, the acyl group is subsequently removed. The acy|- 
aminobenzothiazolecarboxylic acids so obtained are yellow, and their 
alkaline salts dissolve in water. They are not diazotisable, but may be 
used in the preparation of dyes. J.C. W. 


Internally Complex Salts. XII. Salt Formation of the 
Hydroxyguanidines. H. Ley and H. Winker (Ber., 1914, 47, 
2945—2947).—It is shown that substituted hydroxyguanidines 
(acylhydroxylamines) form typical complex metallic salts. 

The compounds have been obtained by the condensation of 
N-substituted hydroxylamines with triphenylchloroamidine (Steindorff, 
A., 1904, i, 452). Thus, phenylhydroxylamine and triphenylchloro- 
amidine were heated in dry toluene, and the hydrochloride which 
separated was decomposed by ammonia. The product, hydroxy-aByé- 


a B $ 

tetraphenylguanidine, NPh:C(N Ph,):NPh-OH, cerystallises in colourless 
rhombohedra, m. p. 166°, and the Aydrochloride, in quadratic tablets, 
m. p. 194°. Ferric chloride gives a deep red coloration with ethereal 
and a deep blue with alcoholic solutions. The copper salt forms 
chocolate crystals, decomp. 240°; the nickel salt forms olive-green, 
hexagonal plates ; the cobalt salt is black. The compound is reduced 
by alcoholic sulphur dioxide to tetraphenylguanidine. 

Similarly, p-tolylhydroxylamine gives rise to hydroxy-aBy-triphenyl- 
8 p-tolylguanidine, NPh:C(NPh,):N(C,H,)°OH, very pale green needles, 
m. p. 164°, which forms a copper salt, reddish-brown, glistening 
leaflets, and f-benzylhydroxylamine yields hydroxy-aBy-triphenyl-6- 
benzylguanidine, NPh:C(NPh,)*N(C,H,)-OH, monoclinic crystals, m. p. 
139°; copper salt, red; nickel salt, greenish-yellow; cobalt salt, 
chocolate. 

Phenyleyanamide also condensed with -benzylhydroxylamine, 
yielding, apparently, hydroxyphenylbenzylguanidine, which was 
characterised by a dark brown, crystalline nickel salt. J.C. W. 


Constitution of Allantoin and Allied Substances. Henry 
DryspaLe Dakin (T., 1915, 107, 434—439).—Mendel and Dakin 
(A., 1910, i, 286) have suggested that the optical inactivity of 
allantoin is due to tautomerism of the keto-enol type, the formation of 
the enolic form being accompanied by loss of asymmetry : 

NH-CO NH- apes 

do: NHOCE NH:-CO>} NH; = bo— HO” NH:CO-NH,. 
Titherley (T., 1913, 103, 1336) has cada the opinion that the 
inactivity is due to tautomerism of a different kind, and the present 
investigation was therefore undertaken. 

Various attempts have been made to resolve 3-methylallantoin and 
homoallantoin into their active components, but without success. In 
the course of these experiments the following substances were 


prepared. 
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l-a-Carbamidopropionic acid, CH,-CH(NH:CO-NH,):CO,H, m. p. 
198—200°, obtained by the action of potassium cyanate on d-alanine, 
forms hexagonal prisms and has [a]j) — 9°6° in aqueous solution ; it is 
readily soluble in hot water, but only about 1—70 in cold water. 
When this compound is boiled with dilute hydrochloric acid, l-methyl-_ 
hydantoin, OHMe<hn - m. p. 175—177°, is produced, which has 
[a]? —50-6° in aqueous solution. 

i-a-Carbamidopropionic acid has m. p. 185°, and i-a-methylhydantoin, 
m. p. 150°; when the latter is boiled with dilute barium hydroxide, it 
is reconverted into a-carbamidopropionic acid. E. G. 


Synthesis of Pentazole Compounds. I. I. Lirscnirz (Ber., 
1915, 48, 410—420).—When an alcoholic solution of cyanotetrazole 
(Oliveri- Mandala, A., 1912, i, 144) and hydrazine hydrate is warmed, 
ammonia is liberated, and a yellow precipitate of pentazolylaceto- 


hydrazidine, A N>N-CH,-CCNH)-NE-NH,, needles, decomp. above 


310°, sparingly soluble in all solvents, is produced. Oa boiling this 
substance with aqueous potassium hydroxide, more ammonia is evolved 
and a yellow deposit forms of the potassium salt of pentazolylaceto- 


hydrazide, A N>N-CH,-C(OH):N-NH,, the free hydrazide being a 


yellow, indistinctly crystalline mass; barium salt, brownish-yellow 
leaflets, which explode when heated. By oxidation of the potassium 
salt of the hydrazide with potassium permanganate in hot aqueous 
solution, elimination of the hydrazine group can be effected with 
formation of a solution of the potassium salt of pentazolylacetic acid, 


N:N 
2 >N-CH, CO,H, which was separated as the sparingly soluble 
silver salt. 

If a suspension of pentazolylacetohydrazidine in a solution of excess 
of sodium nitrite is treated with hydrochloric acid, the solution 
becomes reddish-violet and red crystals of pentazolyloximinoaceto- 

NIN 
hydrazide, X.. >N-C(:NOH)*CO-NH-NH,, separate, which substance 
readily eliminates a molecule of water, forming the unstable, orange- 
’ N:N C(OH):N 

] i . 2 : ar 
coloured, crystalline triazolone compound, N: no’ C<n NH 
Pentazolyloximinoacetohydrazide gives a red acid solution, from which 
silver nitrate precipitates a deep violet silver salt, but barium chloride 
with hot solutions gives a precipitate of the explosive orange barium salt 
derived from the triazolone compound. By heating pentazolyl- 
oximinoacetohydrazide in alcoholic solution with a little hydrochloric 
acid, hydrolysis is effected with formation of pentazolyloximinoacetic 


— ~ 
acid, N:n>N*C(:NOH):CO,H, yellow leaflets insoluble in water. 


This acid slowly reduces hot ammoniacal silver nitrate solution, being 
itself oxidised in all probability to pentazolylglyoxylic acid, 
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Ny >N-00-00,H ; it is decomposed by potassium hydroxide solution 
with formation of a solution which on acidifying and adding silver 
nitrate yields an almost colourless precipitate apparently of a double 
. salt of silver pentazole and silver hydrogen oxalate, 
AgN,,CO,Ag*CO,H. 

The yellow silver salt of pentazolyloximinoacetic acid, obtained by 
treating a hot aqueous suspension of the acid with silver nitrate 
solution and nitric acid, was not pure and rapidly changed, giving a red, 
crystalline, explosive silver salt, N,“CH:N-OAg ; this is soluble in warm 
potassium hydroxide solution, the resulting colourless solution on 
subsequent treatment with nitric acid and silver nitrate yielding a 


colourless, flocculent precipitate apparently of silver pentazole, N,Ag. 
D. F. T. 


Azoxyphenols. II. A. Aneet (Aéti R. Accad. Lincei, 1914, [v], 
23, ii, 30—39).—The paper deals with the constitution of the two 
azoxyphenols previously described (A., 1914, i, 882). The isolation 
of the isomeride of lower m. p. (previously given as 107°, now found 
to be 117°) can be best effected by way of the benzoyl derivative. 
The benzoyl derivative of a-p-hydroxyazoxybenzene (m. p. 156°), 
C,,H,,0,N,, forms yellow prisms, m. p. 168°. The f-isomeride 
forms tufts of yellow needles, m. p. 128°. On treating this substance 
with alcoholic potassium hydroxide, B-p-hydroxyazoxybenzene, m. p. 
117°, is obtained in the form of yellow prisms. 

Both these azoxyphenols react readily with bromine. The a- 
isomeride yields a monobromo-derivative, C,,H,O,N,Br, erystallising in 
yellow prisms, m. p. 180°, and, by continued action of bromine, a 
dibromo-derivative, C,,H,O,N,Br,, which forms yellow, silky needles, 
m. p. 174°. A _ érebromo-derivative, C,,H,O,N,Br,, can only be 
prepared by brominating 4’-bromo-4-hydroxyazoxybenzene (described 
in the previous paper) ; it forms yellow needles, m. p. 197°. 

When the dibromo-derivative is reduced with zinc dust and acetic 
acid, 2 : 6-dibromo-4-aminophenol, aniline and benzanilide are formed, 
so that the p-hydroxyazoxybenzene of m. p. 156° has probably the 
structure Ph:NO:N-C,H,-OH. The tribromo-derivative mentioned 
above yields the same dibromoaminophenol together with p-broemo- 
aniline, and has therefore the formula C,H,Br-NO:N-C,H,Br,:OH. 

The p-hydroxyazoxybenzene of m. p. 117° must be assigned the other 
possible structure, namely, Ph-N:NO-C,H,-OH. By the action of 
bromine on it a dibromo-derivative, C,,H,O,N,Br,, m. p. about 141°, 
is obtained ; this differs from the dibromo-derivative already described. 
At the same time another substance containing bromine, m. p. 173°, 
is also formed. R. V. 8. 


Constitution of the Hydroxyazo-compounds. Action of 
as-Benzoyl-p-tolylhydrazine on Benzoquinone and its Homo- 
logues. Witt1AmM McPuerson and Georce WEATHERWORTH STRATTON 
(J. Amer. Chem. Soc., 1915, 3'7, 906—915).—The quinonehydrazone, 
formed by the condensation of a-benzoylphenylhydrazine with p-benzo- 
quinone, and the corresponding hydroxyazo-compound both yield p- 
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hydroxyazobenzene on hydrolysis, It is evident, therefore, that in the 
hydrolysis of one of the compounds, a migration takes place of the 
hydrogen atom replacing the benzoyl group. The results obtained by 
McPherson and Boord (A., 1911, i, 818) show that this migration 
probably occurs in the hydrazone, and that hydroxyazobenzene has the 
formula OH’C,H,*-N:NPh. This indicates that the molecule, 
0:C,H,:N-NHPh, 

is unstable and undergoes rearrangement to the more stable compound 
OH'C,H,N:NPh. Attempts have been made to obtain stable 
compounds of the general formula O:R:N-NHR’, and the action of 
a-benzoyl-p-tolylhydrazine on some p-quinones has now been studied. 
The results show that hydrazones, O:R:N-NBz-C,H,Me, are produced 
which on hydrolysis yield hydroxyazo-compound:, and that the 
latter furnish benzoyl derivatives isomeric with the original benzoyl- 
hydrazones. 

a- Benzoyl-B-acetyl-p-tolylhydrazine, C,H,Me-N Bz:NHAc, m. p. 135°, 
obtained by the benzoylation of B-acetyl-p-tolylhydrazine, separates in 
small crystals, and, on hydrolysis, furnishes a-benzoyl-p-tolylhydrazine, 
C,H,Me-NBz-NH,, m. p. 68—70°, which forms groups of small, white 
crystals ; the hydrochloride and sulphate of the latter were prepared. 

By the actiou of p-tolylhydrazine on benzoquinone, toluquinone, and 
thymoquinone, the corresponding quinols are produced, whilst in the 
case of a-naphthaquinone, tolueneazo-a-naphthol is formed. 

p-Benzoquinone-a-benzoyl-p-tolylhydrazone, O:C,H,:N-NBz-C,H,Me, 
m. p. 141°, obtained by the condensation of a-benzoyl-p-tolylhydrazine 
with benzoquinone, forms small, yellow crystals and, on hydrolysis, is 
converted into p-tolueneazophenol and benzoic acid. p-Tolueneazo- 
phenyl benzoate, OBz*C,H,-N:N-C,H,Me, m. p. 159°, forms reddish- 
yellow needies. 

2 : 5-Toluquinone-a-benzoyl-p-tolylhydrazone, 

O0:0,H,Me:N:NBz°C,H,Me, 
m. p. 178°, forms pale yellow crystals, and, on hydrolysis, yields 
tolueneazo-o-cresol, which furnishes a benzoate, m. p. 165°. 

Thymoquinone-a-benzoy!-p-tolylhydrazone, 

O:C,H,MePr*®N*N Bz°C,H, Me, 
m. p. 125°, forms pale yellowish-green crystals, and, on hydrolysis, is 
converted into p-tolueneazothymol, m. p. 117°, which forms yellow 
crystals. p-Tolueneazothymol benzoate, 
OBz-C,H,MePr®-N:N-C,H,Me, 
m. p. 127°, erystallises in short, red needles, E. G. 


A New Polyazobenzene. Bruno Vator (Atti R. Accad. Lincei, 
1914, [v], 23, ii, 213—215).—When p-aminoazobenzene is oxidised 
with the calculated quantity of hydrogen peroxide in acetic acid 
solution, the polyazo-derivative, Ph:N,*C,H,'N,°C,H,°N,*Ph, is pro- 
duced ; it crystallises in reddish-gold scales, m. p. 229°. Along with it 
the compound Ph-N,°C,H,°N,O°C,H,°N,*Ph (already known) is 
formed. Both these substauces yield on further oxidation with 
hydrogen peroxide and acetic acid the compound 

Ph-N,0°C,H,*N,O°C,H,-N,O°Pnh, 
which is already known. R. V. 8. 
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The Specificity of Caseinogens; a Comparative Study of 
the Caseinogens of the Cow and Sheep. Haroitp Warp Dubey 
and Hersert Ernest Woopman (Biochem. J., 1915, 9, 97 ~102).—By 
comparing the optical properties of the amino-acids derived from 
‘*racemised”’ cow’s and sheep’s caseinogen, it is shown that ne intra- 
molecular arrangement of the amino-acids in these two proteius is not 
identical ; this probably explains the biological specificity of the 
caseinogens synthesised by each milk-producing species. The per- 


centage composition of the two proteins examined is practically 
identical. W. D. H. 


Peptone. II. Atessanpro BerNarpi and Emma Fapris (Bicchem. 
Zeitsch., 1915, 68, 436—440).—By treatment of a solution of Witte’s 
peptone with cupric hydroxide, two copper salts are obtained, one 
soluble and the other insoluble in water. From the latter, dissolved 
in ammonium hydroxide, by means of hydrogen sulphide, a 
solution can be obtained, from which two different products can be 
prepared. The one is precipitated by sodium acetate (21%), whereas 
the other is not so precipitated. 8. B.S. 


Peptone. III. Atessanpro Bernarpi and Emma Fapris (Biochem. 
Zeitsch., 1915, 68, 441—443).—The peptone (from Witte’s peptone) 
which gives a soluble copper salt was dissolved in water, and the 
solution was saturated at 0° with hydrogen chloride and then 


evaporated on the water-bath. From the product so obtained, acetone 
extracts a substance, from which, by means of cupric hydroxide, a 
crystalline copper salt of the formula C,,H,,0,,N,Cu, has been 
obtained. 8. B. 8. 


The Mechanism of Biological Oxidation Changes. Oscar 
Loew (Ber., 1914, 4'7, 2462—2464).—A reply to Wieland’s statement 
(A., 1914, i, 1007) that, previous to his suggestion as to a possible 
activation of the hydrogen atoms in biological oxidation processes, 
it was generally assumed that the changes occurred through 
activation of the oxygen. D. F. T. 


The Chemistry of the Proteolytic Ferments. E. Herzre.p 
(Biochem. Zeitsch., 1915, 68, 402—485).—The majority of the investi- 
gations were carried out with the employment of Abderhalden’s 
dialysis method and the ninhydrin reactiov, the amount of colour 
yielded by the latter being estimated by the author’s spectrophoto- 
metric method and the use of a standird glycine solution. It was 
found that the most active ferment preparations are those which yield 
the largest amount of substances giving the ninhydrin reaction. The 
pepsin dialysates give the biuret reaction, whereas the trypsin 
dialysates do not. The former may therefore be compired with the 
peptones, and the latter with amino-acids. There was a diminution of 
the dialysable substances in acid (in the case of pepsin) and alkalive 
(in the case of trypsin) solutions, which was also marked when the 
ferments were allowed to act on proteins. These facts lead the 
author to the conclusion that the dialysable degradation products, 
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such as peptones and amino-acids, play a part in the hydrolysis of 
proteins. It was found experimentally (using the dialysis method) 
that peptones alone can accelerate the proteolytic processes, and there was 
a certain amount of specificity in their actions; thus, silk peptone 
could bring about degradation of raw silk, but not of other proteins, and 
an egg-peptone could cause greater hydrolysis with egg-albumin than 
with other proteins. A similar catalytic action could also be demon- 
strated when a synthetic polypeptide was employed (leucylglycine), 
and a constituent of the peptide could also catalytically bring about 
the hydrolysis of the peptide; thus both leucine and glycine could 
bring about hydrolysis of leucylglycine. Furthermore, pure amioo- 
acids and mixtures of the same could play the part of a proteolytic 
ferment when acting on proteins. The amount of degradation produced 
was diminished in the presence of 0°5% sodium carbonate. The 
degradative property was not found in all amino-acids. It was present 
with glycine, alanine, glutamic acid, leucine, phenylalanine, but absent 
with aspartic acid and tryptophan. The degradative action could also 
be traced, when the solid in the dialysate was weighed instead of 
being estimated by the ninhydrin reaction. The course of hydrolysis 
was also traced when glycine was allowed to act on a coagulable 
protein (egg-white). The protein, after varying intervals of incubation, 
was coagulated, and the non-coagulable substances estimated by the 
glycine reaction. When sufficient amounts of glycine were employed, 
the amounts of these progressively increased for a certain time, and 
then diminished, and the latter fact was taken to indicate that a 


synthesis takes place when a certain coucentration is reached. It is 
claimed by the author that the protein degradation products in a 
ferment preparation play an important, although not the sole, part, in 
the catalysis. It is shown also that heated ferments can also produce 
a certain amount of degradation. He regards the ferments generally 
as degradation products. 8. B.S. 


Organic Derivatives of Silicon. XXIII. Further Experi- 
ments on the So-called Siliconic Acids. Jonn ArrHuR MEapDs 
and Freperic Stantey Kippine (T., 1915, 107, 459—468).—In an 
earlicr paper (T., 1914, 105, 681) the authors have given an account 
of experiments which led them to regard it as probable that all the so- 
called siliconic acids are complex condensation products of the trihydr- 
oxides, R-Si(OH),. A study has now been made of the preparations 
known as benzyl- and propyl-silicunic acids, and tbe results support the 
view that both of these a:e complex mixtures. 

The products of the hydrolysis of benzylsilicon trichloride under 
different conditions correspond with those obtained similarly from 
phenylsilicon trichloride, and seem to consist of mixtures of condensa- 
tion products derived from 3, 4, 5, and 6 mols. of the tribydroxide by 
the elimination of varying quantities of water. 

By the decomposition of propylsilicon trichloride with water at 0°, a 
mixture was produced, about one-half of which was soluble in ether, 
whilst the remainder was practically insoluble in all ordinary neutral 
solvents. The soluble portion became insoluble in a few days, and then 
seemed to have the composition corresponding with (Pr*S.0),0. It is 
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considered that both the soluble and insoluble portions are mixtures of 
condensation products of the trihydroxide, and that the former change 
to the latter either spontaneously or under the influence of traces of 
alkali or acid. 

The only definite crystalline compounds obtained during this work 
were the sodium salts, C,H,-SiO0,Na and Pr-Si0,Na. 

The conclusions are drawn that the trihydric silicols, R*Si(OH),, 
undergo condensations analogous to those of the dihydric silicols 
(Kipping, T., 1912, 101, 2108, 2125; Robinson and Kipping, T., 
1914, 105, 40, 484), and that the complex mixtures of which the so- 
ealled siliconic acids consist contain open- and closed-chain condensation 
products corresponding with those derived from the silicanediols. The 
final products of the condensation are insoluble in neutral solvents, 
have the compositions of the anhydrides, and are probably composed of 
closed-chain compounds of great molecular complexity. E. G. 


The Action of Esters on Magnesium Pyrryl Bromide. 
V. V. Tscuetincev and A, TerENTJEV ( Ber., 1914, 4'7, 2647—2652 ; also 
J. Russ. Phys. Chem. Soc., 1914, 46, 1399—1405).—Magnesium 
pyrryl! haloids, tan H, obtained by the interaction of 
pyrrole and magnesium methyl iodide (Oddo, A., 1909, i, 672), fail to 
react with ethyl pyrrole-2-carboxylate, but with the ethyl esters of the 
homologous fatty acids are found to yield ketones derived from 
pyrrole by the substitution of an acyl radicle at the 2-position. 

The following ketones were prepared in this way: 2-acetylpyrrole, 
semicarbazone, needles, m. p. 190°; 2-propionylpyrrole, semicarbazone, 
tablets, m. p. 181° ; 2-butyrylpyrrole, semicarbazone, needles, m. p. 131°. 

The communication closes with a discussion of the probable 
mechanism of the reaction. D. F. T. 


Preparation of Mercurated Alcohols of the Aromatic 
Series. ArtTHuR ABELMANN (Ber., 1914, 47, 2931—2935. Compare 
Dimroth, A., 1902, i, 849).—An application of the Grignard synthesis 
to the preparation of compounds of aromatic alcohols with mercury. 
Extraction with chloroform of the insoluble residue of the interaction 
of Dimroth’s acetophenonemercury chloride, magnesium, and ethyl 
bromide yields a compound, OH-CEtPh-CH,°HgCl, a crystalline, pale 
yellow powder, sensitive to light, m. p. 129—131° (decomp.). It 
reacts energetically with the Grighard reagent, and with concentrated 
sulphuric acid gives a light green coloration, which is destroyed by 
water. Chloroform extracts from the mother-liquor of its preparation 
a small proportion of a compound, HgCl-C,H,-C(OH)Et*CH,*HgCl, 
crystals sensitive to light, m. p. 138—1i39° It also reacts energeti- 
cally with the Grignard reagent, and with concevtrated sulphuric acid 
gives a green coloration, which is destroyed by water. 

Similar treatment converts Dimroth’s benzophenonemercury chloride 
into a compound, OH-CPhEt-C,H,*HgCl, a crystalline powder, m. p. 
106° (decomp.). The mercury cannot be precipitated from this 
substance by, ammonium sulphide or hydrogen, sulphide. The com- 
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pound reacts energetically with the Grignard reagent, and with 
concentrated sulphuric acid it gives a dark green coloration, which is 
destroyed by water. A. J. W. 


Physiological Chemistry. 


The Diffusion of Gases through the Lungs of Man. Marie 
Kroeu (J. Physiol., 1915, 49, 271—300).—The method for deter- 
mining the gas diffusion in the human lung during rest and work 
is described; it is independent of the pulmonary volume up to a 
certain volume which corresponds with the mean capacity; beyond 
this, diffusion increases in simple proportion to the volume. It is 
increased by muscular work independently of any change in the 
pulmonary mean capacity; this is due to changes in the rate of 
circulation. The diffusion constant (number of c.c. of oxygen 
which will diffuse from the alveoli to the blood in one minute at a 
tension difference of 1 mm.) varies in different individuals from 
23 to 43 during rest, and from 37 to 56 during work. Diffusion is 
sufficient to explain the gaseous interchange in all cases, both at 


low oxygen pressure and during the heaviest muscular work. 
W. D. H. 


A Respiration Apparatus for Small Animals. Francis G. 
Benepict (J. Biol. Chem., 1915, 20, 301—313).—The apparatus is 
fully described and figured. It gives good results. W. D. H. 


The Preservation of Living Red Corpuscles. Pryton Rovs 
and J. R. Turner (Proc. Soc. expt. Biol. Med. New York, 1915, 12, 
122—124. Compare this vol., i, 339).—For preserving red blood 
corpuscles, each species requires a different mixture; sugars, 
especially sucrose and dextrose, added to the Ringer’s solution are 
preservative, but do not protect the corpuscles from mechanical 
injury. Dextrin is best for dog’s blood, but is useless, or even 
harmful, for other bloods. If animals are bled and their blood 
replaced by suspensions of preserved red corpuscles, the vitality 
of the latter is proved by the fact that they play their normal 
function in such animals. W. Dz. H. 


Spectroscopic Investigation of the Reduction of Hemo- 
globin by Tissue Reductase. Davip Fraser Harris and HENRY 
Jermain Mauve Crerenton (J. Biol. Chem., 1915, 20, 179—201).— 
The reduction of oxyhemoglobin by the reductase contained in 
liver and other tissues was investigated spectroscopically ; the liver 
juice, especially of birds, proved the most active one examined ; 
reduction of Prussian-blue to the leuco-compound also occurs. 
Between 10° and 40° the temperature-coefficient is about 2; the 
process follows the unimolecular law. Tissue-reductase is believed 
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to be the chief factor in the dissociation of oxygen from oxyhemo- 
globin in the body; thus tissue respiration is originated by 
reductase and completed by oxydases. W. D. H. 


Study of the Ninhydrin Reaction in Relation to the Age 
and Habits of Individuals. Joxicnut Takamine, jun. (J. Amer. 
Chem. Soc., 1915, 3'7, 946—949).—Abderhalden has shown that the 
blood contains a ‘“ Schutzferment,” which is only brought into 
activity by some special and extraneous agency. The author has 
now found that another ferment is also present in the blood, which 
is shown by the triketohydrindene hydrate (ninhydrin) reaction 
to vary in amount according to the age and habits of the in- 
dividual. Experiments on the blood serum of sixty-eight persons 
have shown that the ferment increases greatly with age, and is 
present in considerable quantities in the blood of heavy drinkers 
and of those suffering from syphilis. The increase of the ferment 


with age was also observed in the case of rats, rabbits, and horses. 
E. G. 


The Non-protein Nitrogenous Compounds of the Blood in 
Nephritis with Special Reference to Creatinine and Uric Acid. 
Victor C. Myers and Morris 8. Fine (J. Biol. Chem., 1915, 20, 
391—402).—In nephritis, retention of non-protein nitrogenous 
compounds and their accumulation in the blood often occurs, 
especially in uremic conditions. The present paper deals with 


uric acid and creatinine; in the cases dealt with, high concentra- 
tions of these two substances were met with, although urzemia may 
not be present or imminent. Whether methylguanidine (from the 
creatinine) may be a possible cause of uremia is discussed, but not 
yet established. The rise in the uric acid is often greater than 
in gout, but gouty symptoms were absent. An increase in creatine 
noted suggests an increase of tissue-destruction. In the cerebro- 
spinal fluid, the urea and creatinine approach the concentrations 
found in other fluids in uremia, but creatine and uric acid are 


low or absent. W. D. H. 


The Inhibition Produced by Certain Sera on the Coagulating 
Power of Rennet. Aace CuristiAN THAysEN (Biochem. J., 1915, 9, 
110—131).—The inhibition of rennet by normal horse serum is not 
produced by two inhibitory substances (true anti-substance and 
pseudo-antirennet), as Korschun considers, neither is it an adsorp- 
tion phenomenon, as Hedin thinks. The hydrogen-ion concentra- 
tion of the serum is highly important for its inhibiting power. 
Normal rabbit’s serum behaves in the same way as normal horse 
serum. The inhibiting power of a rennet antiserum, made by 
immunising rabbits with rennet, cannot be due to the presence of 
a true anti-substance, as this serum also tends to show the 
characteristics of normal horse serum. WwW. D. #. 


Tryptic Digestion by Activated Serum. J. Bronnenrenner 
and K. M. Scotr (Proc. Suc. expt. Biol. Med. New York, 1915, 12, 
137—138).—Norma] serum shows no digestive power, but tryptic 
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activity may be demonstrated by the removal of antitrypsin. This 
may be shown with boiled placenta, or fresh placenta cells. The 
antitrypsin may be removed by adsorption with starch or kaolin, 
or by extraction with chloroform. W. D. H. 


The Auxo-lipase of Serum. Kwang Tsui (Biochem, J., 1915, 
9, 53—65).—The addition of serum to pancreatic extract or to 
inactive lipase accelerates markedly lipoclastic action. The name 
auxo-lipase is given to the constituent of serum responsible for 
this action; it is not identical with the co-enzyme contained in 
pancreatic extracts, since it is non-dialysable, and destroyed by 
incineration. It is thermostable. Mellanby and Woolley have 
suggested that serum activates merely because it contains anti- 
trypsin, and thus prevents the destructive action which trypsin 
exerts on lipase, but no relationship could be demonstrated between 
the antitrypsin and the auxo-lipase of serum. W. D. H. 


The Action of Serum on the Lipase of Pancreatic Juice. 
J. A. Spaw-Mackenzie (J. Physiol., 1915, 49, 216—221).—The 
action of serum in accelerating lipoclastic activity is a pronounced 
one, and can be demonstrated, not only with pancreatic extracts, 
but with the juice itself. This is not due, as Mellanby and Woolley 
consider, to the antitrypsin of the serum protecting the lipase 
from destruction by trypsin, because antitryptic power and the 
power of accelerating lipoclastic activity do not always run parallel ; 
moreover, serum which has been heated to a temperature which 
destroys antitrypsin is still able to accelerate lipoclastic activity, 
both of the juice and of extracts. The lipoclastic activity of the 
fresh juice is always low, and evidence is adduced that the enzyme 
in the fresh juice is mainly in an inactive condition (pro-lipase) ; 
after the juice has been heated to destroy its lipoclastic action, the 
thermostable co-enzyme is still present, and the addition of such 
juice to fresh juice accelerates the fat-splitting power of the latter. 

W. D. H. 


Tissue Juice as & Hzemostatic. ALtrrep F. Hess (Proc. Soc. 
expt. Biol. Med. New York, 1915, 12, 117).—Tissue juice prepared by 
extracting tissues (especially brain) with salt solution hastens 
clotting im vivo after injection, or in vitro. Applied locally, it 
is a potent hemostatic, and is specially useful in hemophilia. 


W. D. H. 


Digestion of the Proteins of Cooked Meat in the Dog. II. 
Epearp Zunz (Biochem. J., 1915, 9, 17—35).—The products of 
digestion in the dog’s stomach after feeding on cooked beef were 
separated by a method of centrifugalisation. The results, in com- 
parison with those obtained by the older methods, showed a larger 
proportion of proteoses and a smaller proportion of acid-meta- 
protein, peptones, and abiuretic products. In the duodenum, the 
results are not affected by the method used ; metaprotein is absent, 
or present only in traces; about one-fifth of the non-coagulable 
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nitrogen is in the state of proteose, and the remainder as peptone 
and abiuretic products. The figures given differ somewhat accord- 
ing to the kind of meat given, and details are also presented show- 


ing the partition of nitrogen in different regions of the Lg 


The Digestion and Absorption of Protein and Fat in Normal 
and Depancreatised Animals. [Ernest WiLLiAM HENDERSON 
CruicxsHank (Biochem. J., 1915, 9, 138—155).—Depancreatixation 
reduces digestion and absorption of nitrogen (22%) and fat (67%). 
The addition of pancreas to the diet is beneficial. The accompany- 
ing diabetes is reduced if the pancreas is removed in — — 

- Df. 


Inactive Lipase and the Nature of its Co-enzyme. Nosvuyosui 
Umepa (Biochem. J., 1915, 9, 383—52).—Rosenheim showed that lipase 
as contained in glycerol extracts of the pancreas can be separated 
by filtration into an inactive thermolabile moiety on the filter, and 
a thermostable co-enzyme in the filtrate. The major part of the 
co-enzyme consists of inorganic salts, and the phosphates in the 
ash represent the most active constituents of the co-enzyme; organic 
substances, probably organic phosphates, are also concerned in the 
activation. W. D. H. 


The Ferments of the Pancreas. V. The Carbohydrate 
Ferments of the Pancreatic Juice. JoHun Me.tansy and V. J. 
Woo.tey (J. Physiol., 1915, 49, 246—265).—Paucreatic juice free 
from carbon dioxide breaks down starch into dextrin (25%) and 
maltose (75%). This is facilitated by the presence of calcium and 
sodium chlorides. The juice has no action on maltose. But if 
hydrochloric acid is added, dextrose is also formed as the hydrogen 
ion concentration rises; as much as 54% of dextrose may be 
formed under optimal conditions; the amount of dextrin also falls. 
The opinion is advanced that only one enzyme (amylopsin) is pre- 
sent, but when acid is added, the acid and the enzyme are 
associated, and the further action is due to the action of the 
association. This is believed to occur during normal digestion. 
The juice has no action on sucrose or lactose. W. D. H. 


The Metabolism of Vegetarians as Compared with that of 
Non-Vegetarians of like Weight and Height. Francis G. 
Benevict and Paut Rota (J. Biol. Chem., 1915, 20, 231—241).— 
In men vegetarians, the average heat production per diem per 
kilo. of body-weight was 25°5, or per square metre of surface 798 
calories; in non-vegetarians, the respective figures were 26°4 and 
828; in women, the small difference just noted in men disappears. 
The respiratory quotient was practically the same throughout. 

W. D. H. 


The Metabolism of Athletes as Compared with Normal 
Individuals of Similar Weight and Height. F. G. Bengpicr and 
H. Monmouta Smita (J. Biol. Chem., 1915, 20, 243—-252).—Athletes 
have a somewhat higher metabolism than non-athletes both per 
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kilo. of body-weight (26: 244) and per square metre of surface 
(863: 807). The katabolism is proportional, not to the surface of 
the body, but to the active mass of protoplasmic tissue. 

W. D. H. 


A Comparison of the Basal Metabolism of Normal Men and 
Women. F.G. Benepicr and L, E. Emmes (J. Biol. Chem. 1915, 
20, 253—262).—The metabolism of men is about 5 or 6% greater 
than that of women of similar age, weight, and height. Men have 
a larger proportion of active protoplasmic tissue. W. D. H. 


Factors Affecting Basal Metabolism. Francis G. Benepict 
(J. Biol. Chem., 1915, 20, 263—299).—Body weight plays an import- 
ant part, but the heat production is not directly proportional to 
it. The variations between body surface and metabolism are far 
outside possible errors in formule; tall individuals usually have a 
greater metabolism than short ones of the same weight. All the 
facts point to the amount of active protoplasmic tissue being the 
main factor. In youth, there is greater cellular activity, and so 
a higher metabolism; sleep reduces it. There is also a diurnal 
variation related to activity. Other factors considered are fasting, 
diet, and work, but all tend to the same general conclusion. 

W. D. H. 


The Metabolic Relationship of the Proteins to Dextrose. 


N. W. Janney (J. Biol. Chem., 1915, 20, 321—350)—KEach proteia 
produces a definite amount of dextrose in the phloridzinised 
animal, The various yields represent 50 to 80% by weight of the 
protein administered. These yields approximate to the ratios 
which the glucogenetic amino-acids of the proteins in each case bear 
to the total amino-acids as estimated after hydrolysis. Vegetable 
and animal proteins under optimal conditions are metabolised at 
the same rate. All the extra dextrose and nitrogen are eliminated 
by the ninth hour after ingestion. W. D. H. 


Carbohydrate Metabolism. VIII. The Influence of Hydr- 
azine on the Utilisation of Dextrose. Frank P. UNDERHILL and 
Aubert G. Hooan (J. Biol. Chem., 1915, 20, 203—210).—Hydrazine 
sometimes causes hypoglycemia in rabbits, as in dogs. Inanition 
causes no change in the amount of blood-sugar. When dextrose is 
given two days after the administration of hydrazine, its utilisa- 
tion is markedly retarded, whether the amount of blood-sugar was 
previously low or not. But this does not explain the hypo- 
glycemia. W. ‘ 


Carbohydrate Metabolism. IX. The Influence of Hydrazine 
on the Glyoxalase Activity of the Liver. Frank P. UNDERHILL 
and Aupert G. Hogan (/. Biol. Chem., 1915, 20, 211—215).—The 
glyoxalase activity of the liver is not markedly altered by the 
action of hydrazine. The disappearance of glycogen from the 
liver, and of sugar from the blood, is therefore still unexplained. 

W. D. H. 
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Metabolism in Experimental Diabetes. Vicror Henry 
Kincstty Mooruouss, Sipney Weniwortu Patrerson, and Marsory 
STEPHENSON (Biochem. J., 1915, 9, 171—214).—The increase in total 
metabolism varies with the severity of the diabetes produced, but 
averages 15 to 20%. The rise in the respiratory quotient which 
normally follows ingestion of sugar is less, or is absent, after re- 
moval of the pancreas; this indicates that complete oxidation of 
sugar does not occur. The increase in the excretion of acetone sub- 
stances runs parallel to the rise in the increase of total metabolism 
and of the D: N ratio. W. D. H. 


Metabolism of Amino-acids in the Organism. I and II. 
Action of Muscular Tissue on Amino-acias Added to Circu- 
lating Blood and to Circulating Ringer’s Solution. Uco 
LomBroso (Atti R. Accad. Lincei, 1915, |v], 24, i, 57—62, 148—153). 
—Circulation in the muscles of the dog of blood containing up 
to 1% of glycine or alanine is accompanied by diminution in the 
amount of the amino-acid. The greater proportion of the amino- 
acid thus lost is deposited unchanged in the muscular tissue, whilst 
the remainder is partly burnt, with formation of ammonia, and 
partly utilised to form substances which cannot be titrated in 
presence of formaldehyde. When the amino-acid is circulated in 
solution in Ringer’s liquid, a similar diminution, which may 
amount to as much as 12%, occurs in the proportion of amino-acid 
in the circulating liquid. The amount of the latter also decreases, 
and the total loss of amino-acid may exceed 50%, the whole of 
this, with the exception of 1—2%, being found deposited in the 
tissue; here, also, the liquid always contains small proportions of 
ammonia after the circulation. x. Et. P. 


The Influence of the Plane of Protein Intake on Growth. 
E. V. McCotium and Mareoverite Davis (J. Biol. Chem., 1915, 20, 
415—428).—The curves shown indicate that the lowest plane of 
protein intake on a milk diet in young rats which leads to no loss 
of weight is 3% of the food mixture; between 3 and 8% there is 
a progressive increase in the rate of growth; if the protein sup- 
plied by wheat is 6% of the food mixture, growth occurs at half 
the normal rate; 2°5% of protein from desiccated eggs does not 
prevent loss of body-weight. The protein from wheat embryo 
(4%) compares favourably with the same protein intake from milk 
powder, and is rather better than 6% from the entire wheat 
kernel. W. Dz. H. 


The Comparative Nutritive Value of Certain Problems in 
Growth, and the Problem of the Protein Minimum. Tuomas B. 
Osporne and Larayette B. Menpet (J. Biol. Chem., 1915, 20, 
351—378).—The experiments, like the previous ones carried out 
by the authors, were conducted on rats, and follow much the same 
lines. The sole nitrogenous food was a single protein, and the 
tnefficiency of some of these to promote growth is strikingly illus- 
trated by tables and charts; in many cases the inefficient protein 
is rendered efficient, or less inefficient, by the addition to the diet 
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of amino-acids lacking or scanty in the diet; thus, the inefficiency 
of zein is counteracted by tryptophan, of caseinogen by cystine, 
of edestin by lysine. Much importance appears to be attached 
to the lysine content. The general question of the protein mini- 
mum has been usually investigated on mixed diets; the problem 
where a single protein is given in the food is complicated by the 
composition of the protein; this is well illustrated by comparing 
lactalbumin and caseinogen; much more of the latter is wanted 
than the former, in which the proportions of the amino-acids are 
admirably correct. W. D. H. 


The Influence of Natural Fats on Growth. Tuomas B. 
Osporne and Larayette B. Menpet (J. Biol. Chem., 1915, 20, 
379—389).—These experiments on growing rats taking a 
“synthetic diet” bring out the following points. The failure of 
lard to promote growth (as butter-fat, egg-yolk fat, and cod-liver 
oil do) cannot be attributed to deteriorating changes arising from 
heat or chemical agents in manufacture. If butter-fat is heated 
with steam, its growth-promoting efficiency is not altered. Beef- 
fat is better than lard. 

If butter-fat and beef-fat are subjected to fractional crystallisa- 
tion from alcohol, the growth-promoting component remains in the 
mother liquor, or “oil” fractions. Fractions containing the fats 
with high melting points are ineffective. W. Dz. H. 


Reciprocal Action of Sodium, Potassium, and Calcium 
Ions on the Frog’s Heart. ‘Taxuzo Sakai (Zettsch. Biol., 1914, 64, 
505—548. Compare A., 1914, i, 768).—Increasing the potassium 
content of an isotonic solution perfusing the isolated ventricle of 
a frog’s heart results in a decreased rate of beating, lowering of 
the height of contraction, and inhibition of the “extra systoles.” 
Increasing the proportion of calcium in the perfusion fluid pro- 
duces exactly the reverse effects. Sodium chloride exerts a similar 
action to that of potassium chloride, except for lower concentra- 
tions. Reducing the concentration of sodium salt below the 
normal also reduces the height of contraction and the frequency 
of ventricular beat, and eventually brings the ventricle to rest. 
The reciprocal action of calcium and of sodium and potassium 
salts does not depend wholly on the ratio of their concentrations, 
but also on the absolute quantities of the substances present in 
the perfusion fluid. 

The sinus differs markedly from the ventricle in its response to 
changes in the composition of the perfusion fluid. Increasing the 
calcium content usually slightly lowers the rate of beat, whilst 
other similar variations in the sodium and potassium content of 
the perfusion fluid do not appear to have any distinct effect. 

H. W. B. 

Fatty Acid Metabolism in the Liver. IV. The Relation of 
the Iodine Values of Mesenteric and Kidney Fatty Acids to 
those of Liver Fatty Acids in Pregnant and Lactating Rabbits. 
R. Coope and V. H. Morrram (J. Physiol., 1915, 49, 157—161).— 
The fatty acids of mesenteric fat normally show wide variations 
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in their iodine values. Those from kidney show marked constancy ; 
those of the liver give intermediate values, as would be expected ; 
at or about the time of parturition, the values lie near to those 
of the mesenteric fatty acids; the conclusion previously reached, 


that infiltration of the liver with depdt fatty acids occurs, is con- 
firmed. W. D. H. 


Lignoceric Acid from Carnaubon. Orto Rosennerm and Huca 
Macuean (Biochem. J., 1915, 9, 103—108).—The name carnaubon 
was given by Dunham to a protagon-like substance obtained from 
kidneys; later, he separated from it carnaubic acid, C,,H,,0,, as 
well as stearic and palmitic acids; he regarded carnaubon as 
a triaminomonophosphatide. 

In the present research, it was established that the carnaubic 
acid is identical with lignoceric acid; stearic and palmitic acids 
were not found, but phrenosinic acid, C,;H;9O;, was discovered. 
The elementary composition of carnaubon is very variable; it is 
really, like protagon from brain, a mixture of galactosides (which 
furnish the two acids just mentioned) with sphingomyelin; in 
brain-protagon the galactosides, and in kidney-protagon (carnau- 
bon), the sphingomyelin, preponderate. There is no reason why 
the names carnaubon and protagon need be retained for these 
mixtures of lipoids. W. Dz. H. 


Action of Suprarenals on Renal Secretion. D. Cow (Proc. 
Roy. Soc. Med. [Therap. Pharm. Sect.|, 1915, 8, 1—3).—In cats after 
removal of one suprarenal, excitation of the sciatic nerve caused 
the intact suprarenal capsule reflexly to pour its secretion into 
the circulation ; the majority of the viscera had been removed, and 
means taken so that the secretion should find its way, not into the 
general circulation, but only to the kidneys. An abrupt diminu- 
tion of the urinary flow occurred out of all proportion to the 
lessened amount of blood passing through the kidney vessels; there 
was shrinkage of the kidney, and marked contraction of the capsule 
of Bowman and of the uriniferous tubules. W. D. H. 


The Specific Affinity of Thyroid Cells for Iodine. Davip 
Marine (Proc. Soc. expt. Biol. Med. New York, 1915, 12, 132—134).— 
The affinity of thyroid tissue for iodine is well known. In the 
present experiments, dogs’ surviving spleens, kidneys, and thyroids 
were perfused at 37° wih a mixture of blood and Ringer’s solution, 
to which potassium iodide was added. The iodine, before and after 
perfusion, was estimated in the tissue; in spleen and kidney there 
was no increase; but the thyroid retained a large amount, especi- 
ally in cases where there was marked hyperplasm of the thyroid 
tissue. This does not occur when the thyroid tissue is dead; death 
and autolysis occur in the thyroid a few hours after removal from 
the body; whether the iodine is combined as thyreoglobulin has 
not yet been ascertained. W. D. H. 
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Chemical and Physico-chemical Properties of Muscle and 
of Muscular Juices. VI. Phosphorus Content of White and 
Red Striated Muscle. G. QuaGLiaRIELLo (dite Lt. Accad. Lincer, 
1915, [v], 24, i, 348—352)—Both the white and red striated 
muscle of birds and of the rabbit contain phosphorus in amount 
corresponding with about 2% of phosphoric oxide, calculated 
on the dry matter; this proportion is appreciably higher than 
with other animals. The content of total phosphorus is slightly 
greater in the white than in the red muscle, but in the case of 
birds, phosphatides represent about 11% of the total phosphorus 
of white muscle and about 22% of that of red muscle. With the 
rabbit, the corresponding proportions are 13% and 17% (compare 
Katz, A., 1896, ii, 377). tT. H. P. 


The Fate of Faity Acids in the Survival Processes of 
Muscle. Grorce WinrieLp (J. Physiol., 1915, 49, 171—179).— 
There is no evidence that any change occurs in the fat of 
amphibian muscle during survival which would account for the 
development of lactic acid which occurs. This is true for un- 
injured muscle during simple rigor under aérobic conditions, and 
during prolonged stimulation under anaérobic conditions, even 
although excitability is then restored by means of oxygen. 

W. D. H. 


The Cholesterol Content of the Tissues of Growing Rats 
wben under Various Diets. Percy Epwarp Lanper (2 ochem. J. 
1915, 9, 783—96).—Rats just beginning to feed themselves contain 
0°15% cholesterol; three weeks later, after a diet of bread and 
oatmeal, this rises to 0°2. On a pure synthetic diet without 
cholesterol, no growth occurs, but the cholesterol percentage in the 
body remains unchanged. If half the caseinogen in the diet is 
replaced by cholesterol-free protein obtained from testes, and 
lecithin is added, no growth or change in the cholesterol content 
takes place. When milk was added to the diet, the rats increased 
66% in weight in twenty-three days; the cholesterol of the milk is 
eagerly picked out by the body and stored; there was no evidence 
that it was formed synthetically; if only half the milk is given 
plus cholesterol, growth was not so rapid, and about onetenth 
of the cholesterol given was stored. On the addition of cholesterol 
and cholesteryl esters to the synthetic diet, together with lecithin 
and Lemco, growth did not proceed, or the weight decrease, in 
spite of a storage of about one-tenth of the cholesterol eaten. 


W. D. H. 


Composition of Human Urine During a Two Weeks’ Fast. 
Rinst WatanaBe and Renper Sassa (Zeitsch. Biol., 1914, 64, 
373—408).—The authors have compared the composition of the 
urine passed daily by a Japanese rhapsodist whilst undergoing a 
hunger cure with that passed during the preceding and the succeed- 
ing seven days. Only water was allowed during the fasting period. 
The body-weight decreased from 50°3 to 44:1 kilo., and in the 
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succeeding seven days increased again to 47°4 kilo. The total 
nitrogen increased during the first few days of the fast, and then 
declined to a constant minimum in the second week. The pre- 
liminary rise in total nitrogen excretion is probably accounted for 
by the fact that the subject of the experiment was of muscular 
build, with apparently only a little fat in the body, and conse- 
quently the commencement of the fast was equivalent to a change 
from his usual vegetable diet to one involving the consumption 
of his own proteins. 

During the fast, the ammonia and creatinine nitrogen were 
increased both absolutely and relatively to the total nitrogen; the 
amino-acid nitrogen was correspondingly diminished. Uric acid 
nitrogen decreased at the beginning of the fast, and then steadily 
rose until, at the end, its ratio to the total nitrogen was normal. 
The amount of excreted purine bases was practically constant 
throughout the fast, whilst the chlorides and phosphates were con- 
siderably diminished. A marked acidosis occurred at the onset of 
the starvation period, with appearance of acetone and acetoacetic 
acid; when food was again taken, the acetone and acidosis 
promptly disappeared. Exactly the reverse occurred in the case 
of indican, the reaction for which became negative soon after the 
commencement of the fast, and only became positive when food 
was again taken. H. W. B. 


Saline Diuresis. S. Yactand M. Kuropa (J. Physiol., 1915, 49, 
162—170).—Saline diuretics were injected intravenously, and 
diuresis on one side was limited by compression of the renal artery ; 
this was accompanied with a fall in chloride excretion. The urea 
was less affected, and the excretion of sulphates still less. When 
the general blood-pressure is reduced by vagus stimulation, the 
same results are seen, and these are comparable to those observed 
when the ureter on one side is partly obstructed. They are re- 
garded as compatible with the view that the glomerular filtrate 
is subjected to selective absorption as it passes along the ureter 
(sic, ? renal tubules). W. D. H. 


The Excretion of Antigen. Acyes ELtten Porter (Biochem. J, 
1915, 9, 1—8).—Egg-white introduced parenterally into a rabbit 
is excreted in the urine unchanged in chemical properties, but 
varying in specificity; it may retain its full properties as an 
antigen, or these may be only partly retained, or altogether lost. 
This variation points to a physical rather than a chemical explana- 
tion of the precipitin reaction. W. D. H. 


The Respiratory Quotient in Diabetes. Granam Lusk (Proc. 
Soc. expt. Biol. Med. New York, 1915, 12, 125—126).—When dextrose 
arises from protein in diabetes, the oxidation is different from the 
normal. When the D: N ratio in the urine is 3°65, the respiratory 
quotient for protein falls from 0°801 to 0°634. The six sugar- 
forming amino-acids (glycine, alanine, aspartic acid, glutamic acid, 
proline, and arginine) comprise about 64°5% of meat protein 
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(Osborne), and this would yield 44°4 grams of dextrose from 100 
ams of meat. This would indicate a D: N of 2°75, and explain 
the origin of 76% of the maximal sugar production from protein. 
The respiratory quotient of 64°5 grams of sugar-forming amino- 
acids, when oxidised normally, would be 0°915, but when they 
yield dextrose it sinks to 0°675; that of the non-sugar-forming 
amino-acids would be 0°716. The amounts in meat of cystine and 
serine, both of which yield sugar, are unknown. W. D. H. 


Guanidine or Methylguanidine as a Toxic Agent in the 
Tetany following Parathyroidectomy. D. Noit Paton, Leonarp 
Finpiay, and Davip Burns (Proc. physiol. Soc., 1915, xvii—xviii; J. 
Physiol. 49).—Deficiency of calcium salts does not appear to be the 
sole factor in the causation of tetany after removal of the para- 
thyroids; there is evidence of the presence of a toxin, which is 
counteracted by calcium. On the hypothesis that the toxic agent 
may originate from the creatine of muscle, various guanidine 
compounds were injected into cats, rats, and rabbits. All of those 
employed (guanidine hydrochloride and carbonate, and methy]l- 
guanidine nitrate) produced typical tetany, and the effects were 
removed by the administration of calcium salts. W. D. H. 


Antagonism of Drugs. A. R. Cusuny (Proc. Roy. Soc. Med. 
[ Therap. Pharm. Sect.], 1915, 8, 6—8).—The quantitative relation of 
the antagonism of atropine and pilocarpine on salivary secretion 


in dogs was found to be in the proportion 0°5: 5. The antagonism 
is regarded as an example of mass action, and not of the chemical 
law of multiples. The view that toxins and antitoxins form an 
actual chemical combination is held to require reconsideration. 


W. D. H. 


Action of the Oil and Seeds of Croton Elliotianus. J. 
THEoporE Cash and Watter J. Divine (J. Pharm. expt. Ther., 1914, 
6, 235—281).—This variety of croton comes from British East 
Africa. The seed contains a fixed oil and several proteins. The 
action of the seed is purgative and slightly diuretic. The oil is 
less active than the seeds, but more uniform in action. Doses of 
0°04—0°06 c.c. act as a mild laxative, whilst 0°1 c.c. causes vigorous 
purgation. There is also a slight hemolytic action. Its relatively 
non-irritant action makes it a valuable drug. W. D. iH. 


Phenylacetylglutamine, a Metabolic Product of the Human 
Body after Administration of Phenylacetic Acid. H. Tuer- 
FELDER and ©, P. SHerwin (Ber., 1914, 47, 2630—2634).— Although 
phenylacetic acid has been observed to be eliminated by dogs and 
hens respectively as phenylaceturic acid and phenylaceto-ornithuric 
acid (see Totani, A., 1910, ii, 880), its behaviour in the human 
system has not been examined. After administration of phenyl- 
acetic acid, it is found that the human urine contains phenyl- 
acetylglutamine and phenylacetylglutamine-carbamide, the latter 
substance being easily resolvable into its constituents, pheny]l- 
acetylglutamine and carbamide. D. F. T. 
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Action of Diuretics of the Methylxanthine Group on Healthy 
Persons on Various Diets. Rospert Wipmer (Zeitsch. Biol , 1914, 
64, 315—372).—The author has studied particularly the diuretic 
action of the sodium salt of theophyllineacetic acid on a- man 
maintained for successive periods on a meat and on a milk diet. 
A great difference was observed in the relative amounts of sodium 
chloride and water eliminated in the normal urine on these two 
diets. It is accounted for by the diuretic action of the purines 
in the meat diet, and a peculiar sparing mechanism which reduces 
the urinary output of chlorides and of water on the milk diet. 
The action of the diuretic at each period appears to be physio- 
logical, and results in an increased elimination of the urine 
normally passed on the particular diet employed. The water is, 
however, eliminated more quickly than the sodium chloride. 

H. W. B. 


The Action of Veratrum. Ruvussett J. Cortins and Paut J. 
Hanzuik (Proc. Soe. expt. Biol. Med. New York, 1915, 12, 134—135). 
-—The chemical effects of Veratrum album resemble the pharmaco- 
logical, slowing and weakening the heart’s action. These take 
place independently of “toxic”? symptoms (nausea and vomiting). 

W. D. 


The Toxicity of Sodium Pyrophosphate Administered with 
the Food, with a Note on Toxic Cotton-seed Meal. Wuttiam 
Lecce Symes and Jonny Appyman GarpnerR (Biochem. J., 1915, 9, 
9—16).—Sodium pyrophosphate given with the food to rabbits, 
cats, and rats is devoid of the toxic action which follows intra- 
venous injection. This confirms Gamgee and others. In a sheep, 
however, it proved lethal. The toxic action when the salt is given 
by the mouth is wholly due to its alkalinity, and not to the acid 
radicle. Rats died from intestinal inflammation when fed on 
toxic cotton-seed meal; the phosphate content of the meal was 
low; the poisonous principle has not yet been discovered. 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Behaviour of Bacteria towards Purified Animal and 
Vegetable Proteins. Jorz A. Sperry and Leo F. Rerrtosr (J. 
Biol. Chem., 1915, 20, 445—459).—Bainbridge states that certain 
aérobic and facultative aérobic bacteria are unable to decompose 
pure animal proteins. This is confirmed, and it is further shown 
that the same is true for very active putrefactive bacteria, and for 
pure vegetable proteins, such as edestin. Solutions of such 
proteins may undergo complete proteolysis if they contain peptone 
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or some other nitrogenous food necessary for bacterial develop- 
ment; the responsible enzyme originates from the bacteria during 
their multiplication. Pure proteins are not antiseptic, but the 


explanation advanced is the stability of their molecules. 
W. D. H. 


Bacteriological Investigations of Soils. A. WosTkrewicz 
(Centr. Bakt. Par., 1914, ii, 42, 254—261).—The examination of several 
soils showed that the number of organisms is lowest in winter and 
highest in spring, the average increase being 30—40%. Assimila- 
tion of nitrogen varied considerably, the minimum fixation being 
in winter and the maximum in the autumn. Daily variations of 
temperature have no influence on nitrogen-fixation. 

No very definite results were obtained with regard to nitrifica- 
tion, putrefactive power, and decomposition of carbamide. The 
denitrifying power of the soils was found to be greatest in the 
autumn and lowest in the spring. Production of carbon dioxide 
does not seem to be influenced by variations in the numbers of 
organisms present in the soil. N. H. J. M. 


Antagonism between Anions as Affecting Soil Bacteria. 
Cuartes B, Lipman and Paut S. Bureess (Centr. Bakt. Par., 1914, 
ii, 42, 502—509).—In a sandy soil, very slight, if any, antagonism 
was found to occur for the nitrogen-fixing flora when sodium 
carbonate and sodium chloride are mixed. The same results are 
obtained with sodium chloride and sulphate, when the chloride is 
the constant toxic factor, but not when the sulphate is used as 
the constant factor. Between sodium carbonate and sulphate there 
is no antagonism, however the salts are combined. 

The concentrations at which nitrogen fixation ceases are lower 
when the salts are mixed than when employed singly. The 
nitrogen-fixing flora differ totally from the ammonifying and 
nitrifying flora of the same soil as regards antagonism between 
anions, and the resistance of the nitrogen-fixing organisms to salts 


is far greater than that of the other organisms referred to. 
N. H. J. M. 


The Lime-Magnesia Ratio. I. Effects of Calcium and 
Magnesium Carbonates on Ammonification. W. P. KeE.iry 
(Centr. Bakt. Par., 1914, ii, 42, 519—526).—Experiments on the 
ammonification of dried blood and soy-bean cake mixed with 
various soils (laterites), to which different amounts of calcium and 
magnesium carbonates (separately and mixed) were added. It was 
found that, although most of the soils contained an excess of 
magnesium over calcium, addition of calcium carbonate produced 
only slight stimulation, whilst in many cases magnesium carbonate 
produced considerable stimulation. In these soils, therefore, the 
lime-magnesia ratio seems to have little or no importance in 
relation to ammonification. In accordance with the observations 
of Lipman that the effect of magnesium carbonate sometimes 
depends on the nature of the nitrogenous material, it was found 


A RO eee Smee yn 


1 484 ABSTRACTS OF CHEMICAL PAPERS. 


that the stimulation induced by magnesium carbonate was more 
marked with dried blood than in the case of soy-bean cake. 

Experiments with a soil composed largely of coral sand showed 
that relatively small amounts of magnesium carbonate depressed 
the yield of ammonia for dried blood. 

In four other soils it was found that magnesium carbonate had 
a depressing effect in two, and a stimulating effect in the other 
two. Dolomite and limestone had very little effect, if any. 

In Hawaiian soils, the magnesium present is largely in the form 
of hydrous silicates. N. H. J. M. 


The Lime—Magnesia Ratio. II. Effects of Calcium and 
Magnesium Carbonates on Nitrification. W. P. Kexury (Centr. 
Bakt. Par., 1914, ii, 42, 577—582).—The results of nitrification 
experiments varied with the different soils employed. In some 
there was considerable stimulation with calcium carbonate, in 
others none at all. Magnesium carbonate was toxic in five of the 
soils, and had very little effect in the others. In the soils and 
with the nitrogenous materials with which calcium carbonate was 
most stimulating, magnesium carbonate was most toxic. 

Dolomite was not in any of the soils toxic, and in one of the 
soils produced marked stimulation, whilst magnesium carbonate, 
in the same soil, was extremely toxic. 

In all of the soils employed, except perhaps the coral soil (pre- 
ceding abstract), the soluble organic salts of magnesium, produced 
from the magnesium carbonate and organic acids in the soil, would 
probably become fixed to a considerable extent, with liberation of 
potassium, sodium and calcium, so that the concentration of the 
different constituents in the soil solution would be greatly changed 
by adding magnesium carbonate, and this would affect bacterial 
action. In the coral soil, it is probable that addition of mag- 
nesium carbonate would result in an excess of magnesium in the 
soil solution over the other bases; hence the toxicity to 
ammonification. 

The slight effect of calcium carbonate in the soils containing only 
very small amounts of carbonate is attributed to the large amounts 
of iron and aluminium hydroxides present (Ashby, J. Agric. Scv., 


1906, 2, 52). N. H. J. M. 


Influence of Arsenic on the Nitrogen-fixing Powers of the 
Soil. J. E. Greaves and H. P. Anperson (Centr. Bakt. Par., 1914, 
ii, 42, 244-254. Compare A., 1914, i, 237).—The nitrogen-fixing 
powers of soils is stimulated by arsenic in the form of lead and 
sodium arsenates, arsenic trisulphide and zinc arsenite, the greatest 
stimulation being produced by lead arsenate and the least by zinc 
arsenite. Parisgreen has no stimulating action in any of the 
concentrations employed, and is very toxic when the amount 
reaches 120 per million. Lead arsenate is not toxic in concentra- 
tions of 400 per million. 

Soils containing large amounts of organic matter fix as much 
nitrogen in presence of arsenic, and without mannitol, as in 
presence of mannitol without arsenic. 
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Only one type of Azotobacter was isolated which was stimulated 
by arsenic, the stimulation being due to the organism utilising 
more economically its source of carbon in presence than in absence 
of arsenic. In soils, the stimulating effect of arsenic may be due, 
in part, to the destruction of injurious species. N. H. J. M. 


Influence of Organic Acid on Yeast. Iv. Buromsxi (Centr. 
Bakt. Par., 1914, ii, 530—557).—Yeast which is developed on a 
mineral substratum with peptone and organic acids does not form 
zymase, but increases the amount of oxidising ferments, especially 
when succinic acid is employed. When the cultures are trans- 
ferred to solutions containing sugar, they continue to develop, and 
in one to three days fermentation begins, which is at first very 
feeble. The commencement of fermentation varies with the acids 
employed, being usually earlier and more vigorous on quinic acid, 
whilst on tartaric acid it is weakest. 

Yeasts from acids which no longer ferment sugar only recover 
the power of producing zymase after some generations on sugar. 
The reversion to their former state does not take place simul- 
taneously with all yeast cells, but only in the case of those in 
which the newly-acquired properties are less established. 

N. H. J. M. 


Preparation of Peptone by Decomposition of the Cells of 
Beer Yeast and the Réle of this Peptone in Fermentation. 
Eve. ViaHUTA (Bull. Acad. Sci. Roumanie, 1914-15, 3, 123—131).— 
A résumé of the various theories advanced to explain the processes 
of fermentation, from the time of Liebig up to the present time, 
is given. The author is of the opinion that a peptone obtainable 
from yeast cells is capable of bringing about fermentation. This 
peptone is obtained by adding in small quantities 100 grams of 
fresh yeast, which has been submitted to 50—100 atmos. pressure, 
to 70% sulphuric acid. The acid was kept cold by a freezing mix- 
ture, and after all the yeast had been added, the emulsion was 
allowed to remain in the freezing mixture for three hours, and 
finally it was allowed to come to atmospheric temperature, where 
it remained for three days. The emulsion was then added drop 
by drop to 1500 c.c. of ice-cooled water. Barium hydroxide was 
then added until a faintly alkaline solution was obtained. The 
barium sulphate was removed by filtration, and the excess of barium 
hydroxide carefully precipitated by the addition of the exact 
amount of dilute sulphuric acid. In this way, a yellowish, faintly 
acid solution of peptone is obtained, which gives the biuret and 
all other reactions of protein substances. The fermentative action 
is tested by taking 20 c.c. of the solution, adding 0°2 c.c. of toluene 
and quantities of dextrose or sucrose, and measuring the volume 
of carbon dioxide liberated in a measured time. Definite fermenta- 
tion occurred, and from a table of comparison with results obtained 
with Buchner’s preparations, it is obvious that the action is about 
one-fortieth that of these preparations. J. F. 8. 
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Formation of Acetaldehyde by Atmospheric Oxygen in the 
Alcoholic Fermentation of Sugar. Epuarp Bucuner, Kurt 
LANGHELD, and SrecrriepD Skraup (Ser., 1914, 47, 2550—2555).— 
The small quantities of acetaldehyde which can be detected as 
formed in the fermentation of sugar by yeast extract in the 
presence of sodium phosphate depend for their formation on the 
access of air, and the occurrence of this substance is prevented by 
the application of an atmosphere of hydrogen or nitrogen. 
Acetaldehyde is therefore only of secondary formation in alcoholic 
fermentation, and is not an essential intermediate product (com- 
pare Kostytschev, A., 1912, ii, 589, 860; see also A., 1914, i, 635, 
1034). D. F. F. 


The Composition of the Arsenious Gases Producible by 
Penicillium Moulds. Perer Kuason (Ber., 1914, 47, 2634—2642).— 
The paper opens with a summary of the investigations on this 
subject since the first mention by Gmelin in 1839 of the possibility 
of poisoning by wallpapers coloured with arsenic compounds, such 
as Schweinfurt-green. 

The view has been expressed by various workers (for example, 
Biginelli, A., 1901, i, 20) that the volatile compound containing 
arsenic is diethylarsine, but a repetition of the earlier work, in 
which the gas was absorbed, as previously, by mercuric chloride 
solution, and also by nitric acid, indicates that the gaseous product 
is diethyleacodyl oxide, (AsEt.),0 ; absorption by mercuric chloride 
gives an additive compound, or causes oxidation to ethylcacodylic 
acid if the solution of mercuric chloride is dilute, whilst nitric acid 
effects oxidation to ethyleacodylic acid. The identity between the 
latter substance as prepared by synthesis, and by the action of a 
Penicillium culture on arsenious acid, seems to be satisfactorily 
proved. The diethylcacodyl oxide is unaccompanied by any trace 
of arsine, for the latter substance, even in minute quantity, gives 
a pale yellow coloration to a 1% mercuric chloride solution, whereas 
the gases formed by the culture give with a solution of this con- 
centration a colourless liquid and a crystalline deposit of mercurous 
chloride. D. F. T. 


Methods for Killing Vinegar Animalcule. J. F. Sacner 
(Chem. Zeit., 1914, 38, 1021—1022).—The undesirable animalcule 
which are often found in vinegar can readily be killed by heating 
for a few minutes to 45°. At 40—42° they commence to show 
signs of death, but if this temperature is not maintained for some 
length of time they appear to be capable of recovery. Exposure 
for two hours to direct sunlight was also found sufficient to destroy 
completely all the living forms present, but this method is 
only applicable to finished vinegar, as Mycoderma aceti are also 
injuriously affected by light of short wave-length. Complete ex- 
clusion of air caused the death of all animalcule in from six to 
eight weeks, but, apart from this, carbon dioxide was found to be 
without effect on them. One per cent. of sodium chloride acted 
fatally within twenty-four hours, but lesser concentrations either 
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required longer time or were uncertain in action. Potassium 
chloride has no toxic actioy. Similar toxic effects were observed 
with 2°5% of sodium sulphate, 1% of sodium nitrate, and 0°68% of 
sodium hydroxide, whilst the corresponding potassium compounds 
were innocuous. Small quantities of strongly dissociated acids also 
rapidly killed the organisms. Calcium and magnesium peroxides, 
which have been recommended for this purpose, must be used in 
concentrations of from 1—2%. A very stable peroxidised com- 
pound of acetic acid and the peroxide is produced, and is the active 
agent in destroying the vinegar animalcule. A sharp limit of the 
alcoholic strength which the organisms can tolerate was not found. 
Many are killed in a few hours by the addition of 8% of alcohol, 
but others, particularly the females, remain alive for days. A 
concentration of 14% of alcohol is, however, fatal to all within 
eighteen hours. G. F. M. 


Copper Spraying Fluids. H. Fonzrs-D1acon (Compt. rend., 1915, 
160, 528—530).—A discussion of the anticryptogamic powers of 
different copper spraying fluids, such as Bordeaux and Burgundy 
mixtures, prepared under varying conditions. The acid spraying 
fluids are rich in the basic, bluish-green, tetracupric sulphate, and 
their anticryptogamic power is very high. The alkali spraying 
fluids only contain a little of this basic sulphate, and, on exposure 
to air, only give very little copper sulphate, and consequently have 
only a low anticryptogamic power. W. G. 


Action of the Hydrogen Ion and of Some Anions on the 
Germinative Period of Avena sativa. F. Puiate (Atti R. Accad. 
Lineei, 1914, [v], 23, ii, 166—171).—The experiments were made 
with solutions of various concentrations of phosphoric, sulphuric, 
nitric, and hydrochloric acids. The effects of the anions diminish 
in the order given. The hydrogen ion is chiefly active in the root, 
and localises itself there, whilst the anions are found chiefly in 
the growing point. R. V. 8. 


Action of Individual Chlorides on the Germinative Period 
of Avena sativa. F. Piate (Atti R. Accad. Lincei, 1914, [v], 23, 
ii, 234—-238. Compare A., 1914, i, 367, 639, 912).—The paper 
describes experiments on germinating plants of A. sativa in solu- 
tions of diverse concentrations of the chlorides of the alkali metals. 
The results are set forth in tables, and discussed and compared 
with those obtained in the author’s experiments with nitrates. 


R. V. 8. 


Action of Ammonium Compounds on the Germination of 
Avena sativa. F. Puare (Atti R. Accad. Lincei, 1915, [v], 24, 
1, 146—148).—Correction of certain numerical data of the author’s 
previous paper (A., 1914, i, 912). TZ. HL. P. 


The Membrane as a Seat of Chemical Action. <A. Tscuircu 
(Arch Phrm., 1914, 252, 537—546).—The author’s theory that the 
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formation of secretions occurs, without the aid of the plasma, in 
the schizogenous secretory receptacles of the resinogenous layer, has 
been denied by Euler on the ground that synthetic processes can- 
not take place without the assistance of the protoplasm. The 
author refutes this opinion by means of well-established facts 
dealing with the chemical performances of membranes; moreover, 
the latter contain a whole series of the most diverse membranins, 
such as lichen-membranin, pectin-membranin, etc., which are fre- 
quently transformed one into another, although they are not in 
direct contact with the plasma. 

The author now expresses the definite opinion that membranins 
are polysaccharides containing calcium, magnesium, and potassium 
atoms in complex combination. 

The following observation strengthens the author’s conviction 
that chemical action occurs in membranes. When a germinating 
plant is loosened from the soil, and the root is rapidly washed in 
water, the root-hairs retain particles of the soil very tenaciously, 
this being effected by a mucilage membrane which has been formed 
on the outer wall of the root-hair, and in which the particles are 
firmly embedded. The utilisation of the inorganic constituents of 
the soil, therefore, occurs in a membrane which is separated from 
the plasma by a cellulose wall; this membrane possesses the power 
of selecting individual constituents of the soil. 

Certain plant membranes, therefore, especially those belonging 


to the original layer of the walls, or derived therefrom, undoubtedly 
have the power of synthesis; an essential condition, however, is 
that the membrane must have a colloidal character. C. 8. 


The Antioxydase of Tomatoes. Lusimenko (Compt. rend., 1915, 
160, 479—481).—The author has determined the peroxydase con- 
tent of the juice of tomatoes at different stages in their develop- 
ment by measuring the intensity of the blue coloration produced 
with guaiacum in alcoholic solution in the presence of hydrogen 
peroxide. The peroxydase content increases steadily up to the 
time when the fruit begins to change from green to red, when it 
disappears. If, however, the juice from a red tomato is left in 
contact with toluene for one day, it shows the presence of a con- 
siderable amount of peroxydase. The toluene can be replaced by 
formalin, ether, or chloroform. The author considers that the 
tomato contains an antioxydase, which increases in amount as the 
fruit ripens, paralysing the action of the peroxydase, but which 
is more sensitive to the influence of different antiseptics than is 
the peroxydase. These antagonistic enzymes are unequally dis- 
tributed in the different tissues of the fruit, as is shown by apply- 
ing the guaiacum test to the freshly-cut surface of a section 
through the middle of a red tomato. W. G. 


Organic Chemistry. 


Nature and Classification of the [Solid] Paraffins of 
Petroleum and Methods for their Extraction. M. A. Rakuzin 
(J. Russ. Phys. Chem. Soc. 1914, 46, 1544—1566).—For the 
investigation of the solid paraflins present in petroleum, the author 
has subjected the petroleum to centrifugation and to filtration 
through a Chamberland candle and through various powdered, 
porous materials. The various products separated have been examined 
microscopically. 

All the higher, so-called solid paraffins, resin and carbonaceous 
matter are removable from petroleum by centrifugation (compare 
A., 1909, ii, 153). When boiled in a reflux apparatus with the finely 
powdered porcelain of a Chamberland candle, petroleum loses all 
its solid paraffins, but the resin is retained. Experiments were also 
made with floridin (aluminium magnesium hydrosilicate). 

The results indicate the presence in petroleum of soft, medium and 
hard paraflins of crystalline structure and do not confirm Zalozeski’s 
theory (Zettsch. angew. Chem., 1888, 126), according to which crude 
petroleum contains only amorphous “ protoparaflins,” which consist 
of isomerides of normal paraffins, and are converted into crystalline 
“ pyroparafiins ” of the normal series on distillation. t. &, F&. 


Oxidation of the Methyl Group in Unsaturated Compounds 
with an Open Carbon-atom Chain. B.K. Meresaxovski (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1244—1250).—The formation of oxalic 
acid when a mixture of isobutylene and methylenecyclopropane is 
oxidised by means of 0°5% potassium permanganate solution (2bid., 
1913, 45, 2072) was regarded by the author as the result of the 
following series of changes taking place with the methylenecyc/o- 


propane : oH,:0<t > OH-CH,-C(OH) <I —> 
2 2 


CO,H-CO-CH,°CO,H —> 2CO,H:CO,H. 
It has, however, been pointed out to the author that oxalic acid 
might be formed quite simply from the isobutylene, and that, in 
general, this acid may be obtained by the oxidation of all organic 
compounds, its appearance being, therefore, valueless as an indication 
of structure. 

The author has investigated the influence, under conditions other- 
wise similar, of the concentration of the oxidising agent on the 
velocity of oxidation of the methyl group in unsaturated compounds. 
Experiments made with propylene, isobutylene, and trimethylethylene 
show that, when permanganate solutions of different concentrations 
are employed, totally different oxidation products are obtained. ‘The 
general behaviour is the same with the three hydrocarbons. At 
0° and with 0°5% permanganate solution, the methyl group is not 
oxidised and no trace of oxalic acid is formed. As the concentration 
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is increased, oxidation of the methyl group takes place to an 
increasing extent and at 3% proceeds rapidly. With 7% permanganate 
solution, the oxalic acid constitutes about 48% of the total acids 
formed; with higher concentrations, the velocity of oxidation of 
the methy! group in compounds containing an unsaturated linking 
becomes equal to the velocity of oxidation of the unsaturated linking 
itself. 

The common practice of employing oxidising agents in high 
concentratious with the object of accelerating the action is, there- 
fore, inadmissible, as also is the use of high temperatures, even 
when the concentration of the oxidising agent is low. 

The above results indicate the direction in which an explanation is 
to be sought for many observations on the oxidation of unsaturated 
hydrocarbons made by various investigators and as yet incapable of 
interpretation. Z, Sy E. 


Convenient Apparatus for Chlorination with Phosphorus 
Pentachloride. Sruart P. Miniter and Franxiin COC. GuRLEy 
(J. Amer. Chem. Soc., 1915, 37, 1361).—In the course of some work 
on sulphonic acid derivatives, the following method was devised for 
carrying out chlorination with phosphorus pentachloride. The material 
is placed in a thick-walled filter-flask, the side-arm of which is attached 
to a filter-pump. Suction is applied, the phosphorus pentachloride is 
added, and the substances are ground together with a piece of glass 
rod. By this means the escape of hydrogen chloride into the air is 
avoided. If only small quantities of material are available, a thick- 
walled test-tube with a side-tube may be used. E. G. 


Vinylethyl Alcohol [Av-Butenyl Alcohol]. Tsropora ZELINKA 

(Monatsh., 1914, 35, 1507—1509),—-Av-Buteny! alcohol, 
CH,:CH-CH,°CH,°OH, 

may be obtained in 15—20% yield by gradually adding allyl bromide 
to magnesium turnings and paraformaldehyde covered with ether, and 
heating the os product for several days on the water-bath 
(compare Wagner, A., 1894, i, 563), It has b, p, 113—114°, and 
reacts with phosphorus tribromids, yielding Ay-butenyl bromide, b. p. 
98°4—98'6°/750 mm. F. B. 


Action of Sulphuric Acid on Higher Diprimary Glycols. 
Apotr Franke and Fritz Lizsen (Monatsh, 1914, 35, 1431—1443).— 
It has been shown previously by Lieben (A., 1902, i, 336) that the 
action of sulphuric acid on af-glycols yields aldehydes or ketones, 
whilst ad- or aé-glycols are converted into the corresponding cyclic 
oxides. ay-Glycols, on the other hand, show an irregular behaviour 
and yield, according to their constitution, either ketones, aldehydes, or 
oxides, together with cyclic dioxides derived by the loss of water from 
two molecules of the glycol. The authors have now extended the 
investigation to af- and a@-glycols, and find that both yield cyclic 
oxides, which, however, contain either five- or six-membered rings. 
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at-Hexylene glycol, prepared by reducing ethyl adipate with sodium 
and alcohol, has b. p. 150°/12 mm., m. p. 42°, and is converted by the 
action of 50% sulphuric acid into ad- or ae-hexylene oxide, 

CHE«-CH, CHMe-CH, 
Sou —On, or OS, H,—C Tipaaeaees 

a mobile liquid, having b. p. 1045—106°/749 mm., Dj'* 08537. It 
has not yet been found possible to decide definitely between these 
two formulz, but the behaviour of the compound on oxidation with 
potassium permanganate is in better agreement with the first formula. 
The main products of the oxidation consist of acetic and succinic 
acids; small amounts of propionic, formic and oxalic acids are 
also formed, together with an oily acid, probably C,H,,0,, or the 
corresponding lactone. An oxide having the structure represented in 
the second formula should yield glutaric acid on oxidation ; no trace of 
this acid, however, could be found amongst the products of oxidation. 

af-Octylene glycol, prepared by reducing methyl suberate, has 
b. p. 164°/12 mm., m. p. 60°, and is converted by 50% sulphuric acid 
into ad- or ae-octylene oxide, 

CH(CH,Pr«)-CH, CHPi*CH,~ 
<on,——u, * °Scn,—cu,7 C8 

a mobile liquid which has b. p. 155—157°/752 mm., D7’ 0°8516, and 
on oxidation with potassium permanganate yields mainly succinic and 
propionic acids, together with small quantities of formic, butyric, 
oxalic, and probably valeric acids. F, B. 


Synthesis of Heptane-ay-diol and of Some Derivatives of 
Hexane, Heptane and Octane. R. Dionngau (Ann. Chim., 1915, 
[ix], 3, 194—268).—-For the most part a more detailed account of 
work already recorded (compare A., 1906, i, 134; 1907, i, 747; 1910, 
i, 353; 1913, i, 719). In the last part of the paper the author has 
summarised the physical properties of the diprimary glycols, 

HO-[CH, |n°OH, 
and their derivatives from ethanediol to nonanediol, bringing out the 
following points, ‘The boiling points of the glycols, their diacetates, 
and their corresponding dibromo- and di-iodo-compounds and dimethyl 
ethers, lie on smooth curves for each group, showing a steady increase 
with rise in molecular weight. The glycols are divided into two 
groups with respect to their melting points, those with an even number 
of carbon atoms having higher melting points than those with an odd 
number of carbon atoms next higher in the series. The densities of 
the diacetates, dibromides, and di-iodides also lie on smooth curves, 
descending as the molecular weights increase. The indices of 
refraction of the dibromides and di-iodides show a steady decrease 
With increase in molecular weight ; those of the dimethy] ethers, on the 
other hand, steadily increase with rise in molecular weight. The 
density curve of the dimethyl ethers is somewhat irregular, and there 
is but slight variation from one member to another. In the case of 
the diacetates, dibromides, di-iodides and the dimethy! ethers, the curves 
showing the variation in molecular volumes and molecular refractions 
are in each case straight lives. W. G. 
mm 2 
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Synthesis of a-Glycerophosphoric Acid. O. Batiiy (Compt. 
rend., 1915, 160, 663—666).—The author has repeated Cavalier’s 
work (compare A., 1895, i, 638) on the behaviour of allylphosphoric 
acid towards bromine and his attempts to prepare glycerophosphoric 
acid from the resulting dibromoglycerophosphoric acid, and has 
confirmed his results. He has succeeded in preparing pure calcium a- 
glycerophosphate by the following method. ‘To an aqueous solution of 
sodium allyiphosphate (18 grams) at 15°, 500 cc. of 3% aqueous 
potassium permanganate were added, and after several hours the 
precipitated manganese dioxide was filtered off. The filtrate was made 
neutral to pbhenolphthalein, and a concentrated aqueous solution of 
calcium chloride (12 grams) was added. Any precipitated calcium 
phosphate was filtered off, aud the calcium a-glycerophosphate 
precipitated by addition of alcohol, being purified by solution and 
reprecipitation. The barium and strontium a-glycerophosphates 
were also prepared and their solubilities determined as below. 


Grams of salt in 100 grams 
of saturated solution. 


a-Salts. B-Salts. 
4-95 at 15° 1-72 at 15° 
1-83 at 17° 57-6 at 12° 
1-79 at 16° 2-35 at 15° 


The value given for the solubility of calcium a-giycerophosphate 
is considerably higher than that given by King and Pyman (T., 1914, 
W. G. 


105, 1238). 


Molecular Weights of the Monochloroacetic Acids and 
aB-Dibromopropionic Acids, Compounds with Double Melting 
Points. B. Toivens (Ber., 1915, 48, 489—496).—The molecular 
weights of the stable and labile forms of these acids have been deter- 
mined by cryoscopic and ebullioscopic methods in water, ether and 
acetone, that is, at temperatures below the transition points, and in 
benzene and ethylene dibromide. In agreement with other workers, it 
is found that the acids are monomolecular in the first three solvents, but 
somewhat associated in the last two. The differences between the acids 
are therefore not connected with the size of the molecules. J. C. W. 


The Systems: Barium Oxide—Acetic Acid-Water and Magne- 
sium Oxide-Acetic Acid-Water. Junicni Iwaki (Mem. Coll. Sci. 
Kyoto, 1914, 1, 81—88).—The equilibrium relationships have been 
examined at 25° by analysis of the saturated solutions and of the solid 
residues. The results obtained point to the existence of the following 
acid salts which have not hitherto been described: 

3Ba(CH,°CO,),,3CH,*CO,H,11H,0 ; 
Ba(CH,*CO,),,2CH,*CO,H ; 2Mg(CH,°CO,),,3CH,*CO,H,3H,0 ; 
5Mg(CH,°CU,),,1OCH,*CO,H,7H,O. ‘the acid salts described by 
Villiers (this Journ., 1877, 428) as having the composition 
Ba(CH,°CO,),,CH,°CO,H,4H,O and Ba(CH,°CO,),,2CH,*CO,H,2H,0 
are probably identical with the two barium salts indicated by the 
author’s observations. H. M. D. 
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Transformation of Butyric Acid into Propyl Butyrate by 
the Action of Light. E. Parernd (Atti R. Accad, Lincet, 
1915, [v], 24, i, 674—675 ; Gazzetta, 1915, 45, i, 389—390).—The 
benzopinacone formed from benzophenone and butyric acid under the 
influence of sunlight (compare Paternd and Chieffi, A., 1911, i, 65) is 
accompanied by propyl butyrate. The conversion of benzophenone into 
benzopinacone is apparently effected by means of hydrogen withdrawn 
from the cirboxyl groups of two molecules of butyric acid, the result- 
ing compound, Pr-CO-O-O-CO:Pr, then losing the elements of carbon 
dioxide to form propyl butyrate. Such a reaction is new in photo- 
chemistry, but it occurs during the electrolysis of fatty acids, and is 
similar to the action of iodine on silver butyrate, which also yields 


propyl butyrate. It may serve to explain the formation of esters in 
plants. T. H. P. 


The Abietic Acid of Spanish Colophonium. J. Surepa 
Buanes (Anal. Fis. Quim., 1915, 13, 176—179).—Spanish colophony 
contains abietic acid, C,,H,.O,, white crystals, m. p. 153—154°, 
[a]? -57°8°. Itis identical with the acid present in American colophony, 
and can be isolated by the method of Easterfield and Bagley (T., 1904, 
85, 1247). It contains two double linkings, being converted by the 
hydrogenation method of Willstiitter and Hatt into hydroabietic acid, 
C,,H,,.O,, m. p. 176—179°, [a]if —16°85°, identical with the acid 
obtained by Maly in 1866 by reduction with sodium amalgam and 
alcohol. A. J. W. 


New Method for the Preparation of Tartronic Acid. O. von 
Friepricus (Ber., 1914, 47, 2983—2986).—With the hope of 
obtaining oxidation products which would give a clue to the constitu- 
ticn of diresorcivol (Barth and Schreder, A., 1879, 633) the technical 
substance has been treated with fuming nitric acid. The main 

product is found to be tartronic acid, which 

OH OH would support the annexed symmetrical formula. 

PF £% The best yield (48%) of tartronic acid is 

OH| —| lor obtained by adding 1 gram of diresorcinol in 

a allie. small portions to 10 c.c. of cold, fuming nitric 

acid, allowing the mass to become warm, and, after 

the vigorous action is over (five to ten minutes), evaporating the excess 

of nitric acid. The crude tartronic acid is freed from a trace of a 

nitro-compound by means of ether, in which the latter is only 
sparingly soluble. 

The author has since shown that the product was really anhydrous 
oxalic acid (Ber., 1914, 47, 3369 ; A., 1915, i, 233). J.C. W. 


Cuprous Salts of Oxygen Acids and a New Method for 
Preparing Cuprous Salts. Luoyp C. Danrets (J. Amer. Chem. Soc., 
1915, 3'7, 1167—1171).—Very few cuprous salts of oxygen acids are 
known, and it is sometimes erroneously stated that such compounds 
do not exist. The best known of these salts is the red cuprous 
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sulphite, Cu,SO,,H,O, and it is now shown that this compound can be 
employed for the preparation of other cuprous salts. 

When cuprous sulphite is sprinkled little by little into a hot 
solution of oxalic acid, carbon dioxide is evolved, and the colour of the 
solid changes from red to brown. Cuprous oxalate, Cu,C,0,,2H,0, 
which is thus obtained, becomes grey when first heated, then turns 
greenish-grey and loses traces of water, aud finally undergoes violent 
decomposition. The grey substance has the same composition as the 
original brown compound. 

Cuprous oxalate can also be prepared by digesting cuprous oxide 
with solution of oxalic acid. 


Action of Magnesium tert.-.Amyl Chloride on Ethyl Oxalate. 
(Mile.) E. Venus (J. Russ. Phys. Chem. Soc., 1914, 46, 1332—1336), 
—Like magnesium ¢ert.-butyl chloride (compare Egorova, A., 1910, 
i, 90), magnesium ¢ert.-amyl chloride exhibits reducing properties, its 
reaction with ethyl] oxalate taking place according to the equations: 
CO,Et’CO,Et + C,H,,*MgCl = C,H, ,-C(OEt)(OMgCl)-CO, Et, the latter 
then giving either C,H,,*CH(OMgCl)-CO,Et —> 

C,H,,"CH(OH)-:CO,Et —> C,H,,;CH(OH)-CO,H 
er C,H,,-CH(OEt)-CO,Et —> C,H,,-CH(OEt)-CO,H. The reduc- 
tion of the OEt or the OMgCl group is effected by means of 
magnesium hydrogen chloride, which, as is shown by the liberation 
of amylene, is formed according to the equation: C,;H,,;MgCl= 
MgHCl + C,H,,. 

Ethyl a-hydroxy-BB-dimethylvalerate, CMe,Et*CH(OH)-CO,Et, is a 
liquid, b. p. 73—79°/8 mm., Df 0°9668, DZ 09501, Dj’ 0°9462, and has 
the normal molecular weight in freezing benzene. The corresponding 
acid, C,H,,0,, forms shining, transparent leaflets, m. p. 72—73°, and 
exhibits normal cryoscopic behaviour in acetic acid; its calcium salt 
was analysed. 

a-Ethoxy-BB-dimethylvalerie acid, CMe,Et‘-CH(OEt)*CO,H, forms 
transparent plates, m. p. 107—108°, and has the normal molecular 
weight in freezing water. T. Ht. P. 


Electrolysis of Dicarboxylic Organic Acids: Acetylene- 
dicarboxylic Acid. B. L. Vanzerri (Atti R. Accad. Lincei, 1915, 
[v], 24, i, 611—615. Compare A., 1904, i, 850; 1906, i, 624; 1907, 
1, 823 ; 1908, i, 939).—Electrolysis of acetylenedicarboxylic acid or its 
potassium salt yields acetylene, carbon monoxide and dioxide and 
oxygen, the acetylene being formed at the anode. After the first few 
hours, the amount of carbon dioxide evolved remains almost constant. 
Carbon monoxide is liberated at first in large amount, but this 
diminishes later, then increases, and finally decreases rapidly to zero ; 
the quantity of oxygen varies inversely with the carbon monoxide, 
the total volume of the two gases remaining approximately constant. 
A small proportion of fumaric acid is also formed. 

The electrolytic decomposition of the acid or its potassium salt 
seems to be complete, the two CO, groups of the carboxyl radicles 
being separated and the central carbon of the molecule undergoing 
oxidation to carbon monoxide. T. H. P. 
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The Constitution of Ethyl Succinylsuccinate and its 
Halogen Derivatives. A. Hanrzscon (Ber., 1915, 48, 772—785).— 
To ethyl succinylsuccinate have been variously attributed the 


structures CO,Et-CH<Ony -4>CH-C0, Et and 
2 


wv Z-(OH)-CH ' 
CO,Et C<OH, -C(OH™ CO, Et. 
By a combination of the spectroscopic method of investigation with 
an examination of the halogen compounds formed by the substance, 
the author is led definitely to decide in favour of the latter con- 
stitution. 

In the presence of alcohol the ester combines readily with bromine, 
yielding a tetrabromide, and although in certain other solvents the 
unsaturated character of the substance appears to be more or less lack- 
ing, the compound is probably dienolic throughout, for optical examina- 
tion of the various solutions shows them to be almost identical, whilst 
at the same time the absorption of ethyl dimethylsuccinylsuccinate, 
C0, Et-OMe<pr cg >OMe-CO, Et, is quite different. The extra- 
ordinary stability ‘of the dienol structure of ethyl succinylsuccinate is 

referred to the possibility of ring formation 

QO CH,COEt through partial valencies as indicated by the 

“iS & annexed formula. 
H C C O Although the tetrabromide of ethyl succinyl- 
| succinate is easily formed in alcoholic solution, the 
O C CH |. compound cannot be isolated, and the corresponding 
Wh\4\/ tetrachloride which is produced from the alcoholic 
C(OEt) CH, O solution of the tetrabromide by treatment with 
silver chloride also cannot be separated. The 
solutions of both tetrahaloids give a reddish-brown coloration with 
ferric chloride. Although no indication of the formation of a dihalogen 
derivative involving the saturation of only one of the two ethylenic 
linkings could be obtained, a second class of halogen compound was 
producible; the most dofinite example of this new type is ethyl 
succinylsuccinate B-dichloride, which is formed by the action of chlorine 
on an ethereal suspension of the ester at —15°. The B-dichloride is 
remarkable in behaving as a relatively stable saturated substance, 
giving no reaction with ferric chloride, and unlike the above-mentioned 
tetrachloride of the a-series, from which it differs entirely in absorption 
spectrum, it can be obtained in a solid state, needles, decomp. at 106°. 
On account of its characteristic chemical behaviour and distinct absorp- 
tion spectrum, the f-dichloride is believed to have the structure 
00, E- co CMs ony-on, COM CORE with a para-linking. It 
was not found possible to isolate the corresponding f-dibromide, but 
experiments in this direction yielded two dibromides of yet another 
type, the action of bromine vapour on an aqueous alcoholic suspension 
of ethyl succinylsuccinate giving two dibromides of ethyl dihydroxy- 
terephthalate, C,H,Br,(OH),(CO,Et),., the less stable a-isomeride 
undergoing fission into its components, bromine and ethyl dihydroxy- 
terephthalate, more readily than the f-isomeride, into which it can 
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also undergo spontaneous transformation. The formation of these 
isomerides is attributed to the primary formation of the tetrabromide 
with subsequent loss of 2 mols. of hydrogen bromide, and the a- and 
B-isomerides are respectively represented 


CO, Et: CSC OH) CH >cBr-CO,Et 


and conc OEE) So CO,Et ; the enolic nature of these 
isomerides is demonstrated by their capacity to add bromine, but the 
expected hexabromide is so unstable that only its decomposition product, 
namely, ethyl dibromobenzoquinonedicarboxylate, C,0, Br,(CO, Et),, was 
separable from the product. D. F. T. 


Polarimetric Researches on the Modifications that Tartaric 
Acid Undergoes during Fusion. G. Brunat (Ann. Chim., 1915, 
[ix], 3, 121—140).—The author has followed the changes which take 
place in tartaric acid on fusion by frequent measurements of the rota- 
tion of an aqueous solution of the superfused acid over a long period of 
time. The chemical changes which take place are the same whether 
boric acid is present or not in this solution, the influence of the latter 
tending only to modify the rotatory power of the solutions. This 
change in the solution of the superfused acid takes place in two stages : 
(1) a rapid modification finished in a few hours, marked in both cases 
by a diminution in the rotation, slightly less rapid in the presence of 
boric acid; (2) a slow modification, lasting several months, which 
produces a diminution of the rotation for pure tartaric acid, and an in- 
crease in the presence of boric acid, there being an increase in the dis- 
persion in the latter case. The author considers that the second phase 
is due to the transformation of ditartaric acid into tartaric acid, and 
this is borne out by measurements at frequent intervals of the acidity 
of the solution, which increases slowly with the time for several months. 
The first phase is apparently unaccompanied by any change in acidity, 
and is probably due to the conversion of metatartaric acid into tartaric 
acid. W. G. 


Magnesium Citrate and the So-called Basic Magnesium 
Citrates. E. Licrr (Compt. rend., 1915, 160, 660—663).—Methods 
for preparing three hydrates of magnesium citrate are given. On 
saturating a hot, concentrated solution of citric acid with magnesium 
carbonate, the hydrate, Mg,(C,H,O,).,13H,O, slowly crystallises out. The 
rate of crystallisation cannot be accelerated by sowing the solution with 
a crystal of the required hydrate and the formation of the tridecahydrate 
is probably due to the slow hydration of a beptahydrate, which is very 
soluble in cold water. If a concentrated solution of the magnesium 
citrate is heated for twenty-four hours on a water-bath a nonahydrate, 
Mg,(C,H,0,),,9H,O, slowly separates as acrystalline precipitate (compare 
Kammerer, this Journ., 1874, 252). This hydrate is also obtained in volu- 
minous prisms by heating the solution of magnesium citrate at 110°. On 
mixing boiling alcoholic solutions of magnesium acetate (3 mols. )and citric 
acid (2 mols.), the heptahydrate, Mg,(C,H,O,),,7H,0, is obtained, which is 
soluble in two parts of cold water, its aqueous solution depositing 
crystals of the tridecahydrate after a time. The heptahydrate is also 
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obtained by leaving the anhydrous salt in a moist atmosphere for one 
month. The tridecahydrate loses 11H,O at 110°, and the last 2H,O 
only at 150—155°. The nonahydrate loses nothing at 110° and is only 
dehydrated at 175°, It is insoluble in water, but soluble in ammonia, 
from which solution, in a vacuum over sulphuric acid, magnesium am- 
monium citrate, Mg,(C,H,O,).,2NH,,5H,0, is deposited in the form of 
plates, soluble in water. Its solution when exposed to air loses am- 
monia and gives the tridecahydrate. The author has repeated 
Kiirnmerer’s work on the basic magnesium citrates (loc. cit.), but finds 
no evidence in favour of the existence of these substances. W.G. : 


Complexes of Vanadic Acid with Citric Acid. G. A. Barsrertr 
(Atti R. Accad, Lincei, 1915, [v], 24, i, 724—729).—Solutions 
containing ammonium, sodium or potassium metavanadate and citric 
acid deposit crystalline substances of the composition 

M,0,V,0,,2C,H,O,,2H.0, 
which readily lose their water below 100°. The ammonium compound 
is moderately soluble in water, but only sparingly so in presence of 
ammonium chloride or sulphate, and similar behaviour is shown by 
the sodium and potassium compounds. Addition of silver nitrate to 
one of these solutions yields a precipitate containing silver and vanadic 
and citric acids. These compounds are consequently complex in 
character. Prandtl and Hess (A., 1913, i, 815) show that vanadic 
acid dissolves in many alcohols, such dissolution being accompanied by 
esterification, and that particularly stable compounds are given by the 
tertiary alcohols. It is, therefore, regarded as probable that the union 
of the vanadic and citric acids takes place at the expense of the 
hydroxyl group of the citric acid, and that the three secondary 
valencies of the central vanadium atom are satisfied by the three 
carboxyl groups of the citric acid, 

O JOO ons H, 

yan 
0% X0°CO "| M . 
& O-CO—CH, | 

These salts are, therefore, acid salts. Treatment under suitable con- 
ditions of an alkali citrovanadate with silver nitrate yields the normal 
silver salt, [V(O,)(C,H,O,)]Ags. 

Ammonium  citrovanadate, [V(O,)(C,H,O,)]H,NH,,H,O, forms 
yellowish-white, monoclinic crystals, and, when boiled in aqueous 
solution, yields acetone and turns green and then blue, the quinque- 
valent vanadium being reduced to the quadrivalent form by the citric 
acid. The analogous potaesium (+ H,O) and sodium (+ H,O) salts form 
colourless, monoclinic crystals and the normal si/ver citrovanadate a 
white, microcrystalline powder. T. H. P. 


Terpenes and Ethereal Oils. CXVIII. Transformation Pro- 
ducts of Methylheptanone and Allied Compounds. O. WaALLACH 
(Annalen, 1915, 408, 183—202)—The addition of hydrogen to 
B-methyl-A8- and -A*-hepten-f-ones, when these are reduced to 
B-methylheptan-f-one by Paal’s method, occurs more readily with the 
former than with the latter. The saturated ketone, by reduction with 
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sodium and moist ether, yields, in addition to the methylheptanol, a 
pinacone, C,,H,,0,, m. p. 43—44°, b. p. about 300° or 170°/14 mm. 

[With Paut Scuuuze and Hernrica Gréppet. |—f~¢-Dimethyloctan- 
f-ol has b. p. 195°5—197°, D®° 0:8280, and n, 1°4335, and the hydro- 
carbon prepared from it has b. p. 162—163°, D?° 0°7490, , 1°4273 ; 
Barbier (A., 1914, i, 832) gives b. p. 86—88°/10 mm., D* 0-851, and 
b. p. 162° respectively for the two substances. The hydrocarbon forms 
a crystalline nitrosate and nitrolpiperidide, and yields B-methylheptan- 
¢-one by oxidation with 1% potassium permanganate. Its constitu- 
tion, therefore, is CH Me,*[CH,],-CMe:CHMe, and this is confirmed 
by the synthesis of the hydrocarbon by the reaction between zinc, 
ethyl a-bromopropionate and B-methylheptan-¢one, carbon dioxide and 
water being expelled from the resulting hydroxy-acid in the usual 
manner. 

8-Methylheptan-f-one is oxidised by alkaline hypobromite to 
isoheptoic acid, and reacts with bromine (1 mol.) in ether at 0° to 
form -bromo-B-methylheptan-f-one, CHMe,*[CH,],-CO°CH,Br, b. p. 
94—97°/14 mm., and with an excess (2 mols.) to form the »y-dibromo- 
compound, b. p. 139—141°/18 mm. The monobromo-compound is 
converted by 2% aqueous potassium hydroxide or by alcoholic sodium 
methoxide into B-methylheptan-y-ol-¢-one, b. p. 90°/12 mm., D®° 0-9160, 
mp 1°43196 (semicarbazone, m. p. 170°; owime, m. p. 89°; sodium 
hydrogen sulphite compound ; osazone, yellowish-brown leaflets, m. p. 
117°), which reacts with Fehling’s solution to form an unsaturated 
acid containing eight atoms of carbon, the examination of which is 
proceeding. The preceding dibromo-compound is converted by aqueous 
alkali also into an unsaturated acid, C,H,,0,, b. p. 122—123°/12 mm., 
D® 0-938, m, 1°4511 (silver salt, C,H,,0,Ag; amide, m. p. 153°), but 
reacts with alcoholic sodium methoxide to form an (the same?) 
unsaturated acid and neutral products having an odour of heptaldehyde. 

[With Paut Fry.]—isoPropyl A*-butenyl ketone is reduced by the 
Paal and the Skita methods to isopropyl n-butyl ketone, 

CH,*(CH,],*COPré, 
b. p. 158—159°, D®° 0°816, mp 1°4113 (semicarbazone, m. p. 110—111°; 
oxime, b. p. 135—137°/22 mm.), which is reduced by sodium and 
moist ether to isopropyl-n-butylearbinol, b. p. 167—168°, D*! 0°820, 
Mp 1°4249, and the pinacone, C,,H,,0,, m. p. 46—47°, b. p. 170—175°/ 
14 mm., and is oxidised to acetic and valeric acids by chromic and 
sulphuric acids. 

{With Hxinrich Gréprew.|—isoPropyl A’-butenyl ketone and iso- 
propyl n-butyl ketone react less smoothly than 8-methyl-A*-hepten- 
éone and #-methylheptan-f-one with Grignard reagents, the resulting 
tertiary alcohols being always accompanied by hydrocarbons. The 
following compounds have been prepared by this method: the formule 
of the unsaturated compounds are given with reserve : Methylisopropyl- 
A?-butenylcarbinol, OH-CMePr*-CH,-CH:CHMe, b. p. 174—177°, 
D1 0°849, mp 1°4486, and a hydrocarbon, C,H,,, b. p. 146—149°; 
ethylisopropyl-A*-butenylearbinol,b. p. 188—191°, D!” 0°850, ny 1°4521, 
and a hydrocarbon, C,,H,,, b. p. 158—161°; ethylisopropylbutylearbinol, 
b. p. 191—195°, D®® 0°8455, nm, 1°4378, from which a hydrocarbon, 
Cy oH 9, b. p. 155—157°, D® 0-7570, n, 1°4302, is obtained by heating 
with zine chloride at 150—170°. The odour of these carbinols is 
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piercing and unpleasant, whilst that of the carbinols derived from 
f-methylhepten-f-ones and the corresponding saturated ketone is 
fragrant. C. 8. 


Terpenes and Ethereal Oils. OCXIX. Conversion of 
Trimethylethylene | 8-Methyl-A*-butylene] into Trimethyleyclo- 
pentenone. O. Watiacn [with Jonannes Recnenperc and Fritz 
RieseNER| (Annalen, 1915, 408, 202—211)—Amylene nitrosate 
which is to be used for the preparation of ethyl amylenenitrolaceto- 
acetate must be crystallised from acetone and kept uncovered in the 
air for a few days. Methyl amylenenitrolacetoacetate, 

NOH:CMe-CMe,*CH Ac:CO, Et, 
crystals, m. p. 145—146°, is more easily purified than the ethyl ester. 
Either of the esters is converted by boiling 50% potassium hydroxide 
into an unsaturated ketone, C,H,,0 (semicarbazone, colourless leaflets, 
m. p. 199—200—210° according to the method of heating), which is 
reduced by Skita’s method to a ketone, C,H,,0, b. p. 164—167°, 
D 0°8829, np 1°4336 (semicarbazone, m. p. 209°; oxime, m. p. 105°), 
which is a cyclopentanone and probably 1: 1 : 4-trimethylcyclopentan- 
2-one, since it forms a liquid benzylidene derivative. 

The following homologues of ethyl amylenenitrolacetoacetate have 
been prepared: methyl homologue, NOH:CMe-CMe,°CMeAc:CO,Et, 
m. p. 153°; ethyl, m. p. 163°, and propyl, m. p. 166°. 

When air is passed for some hours through an alcoholic solution of 
methyl or ethyl amylevenitrolacetoacetate and sodium ethoxide, the 
resulting cherry-red solution yields by acidification a substance, 
C,,H,,0,N, yellowish-brown powder, decomp, 212—214°, the nature 
of which has not yet been ascertained. C. 8. 


Action of Carbon Monoxide on Organo-magnesium 
Compounds. (Mile.) V. Ecorova (J. Russ. Phys. Chem. Soc., 1914, 
46, 1319—1332).—Zelinski (idid., 1904, 36, 195, 336) found that 
carbon monoxide does not react with organo-magnesium compounds 
in presence of either cuprous chloride or charcoal, but from nickel 
carbonyl and magnesium propyl iodide he obtained: (1) an aldehyde, 
the formation of which was expressed by the scheme CO + MgRX —> 
R:C-OMgX, this +H,O=R°C-OH+MgX-OH and R-C-OH—> 


R:CH:0; (2) a substance, b. p. 140—150°, which yielded a semi- 
carbazone, m. p. 131°, and was regarded as a ketone. In place of the 
aldehydes and secondary alcohols which he expected, Vinay (Diss., 
Geneva, 1909) obtained, by the action of carbon monoxide on organo- 
Magnesium compounds, only tertiary alcohols, trimethyl-, triphenyl., 
tri-p-tolyl-, and tri-o-, tri-m- and tri-p-anisyl-carbinols, being obtained 
in yields of 70—75%. Vinay assumed the formula C:O for carbon 
monoxide and regarded its action on organo-magnesium compounds 
as consisting of the three stages: (1) C}O+MgRX —> R-Ci0-MgX ; 
(2) this +MgRX —> CRR:O(MgX),, which decomposes into 
CR,-0+ MgX,+Mg; (3) CR,U0+MgRX —> CR,-OMgX; this 
with water gives CR,-OH. Vinay concludes that Zelinski’s ketone, 
b. p. 140—150°, is dipropyl ketone and that its formation supports 
the scheme just given. 
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The results of unpublished experiments led Grigvard (A., 1913, 
i, 693) to assert that the action of carbon monoxide on organo- 
magnesium compounds is expressed by the equation: CO+ MgRX — 
R:CO-MgX, but that only traces of aldehydes are formed, the reaction 
proceeding further, with formation of secondary alcohols : 

R-CO-MgX +MgRX —> MgX:CR,-OMgX —> CHR,:OH. 

The author’s investigations give the following results. ‘The action 
of carbon monoxide on magnesium ¢ert.-butyl chloride gives a 
hydroxy-ketone: CO+MgRX—> O:CR*MgX and 20:CR-MgX —> 
MgX-O-CR(MgX)-CR:0 —> OH-CHR:CR:0. The action of carbon 
monoxide on magnesium #sopropyl bromide gives: (1) an unsaturated 
hydrocarbon, resulting from the dehydration of the secondary 
alcohol formed according to Grignard’s scheme, OH*CHPr®,—~> 
CMe,-CHPr? ; (2) a hydroxy-ketonic aldehyde, resulting from 
successive interaction of four molecules of O:CR: CR(MgX)-OMgX, 
the complex formed, MgX-CO-[CR(OMgX)],°CR-0, giving 

CHO-[CR(OH)],-CR:O 
when treated with water. The action of carbon monoxide on 
magnesium fert.-amyl chloride gives nothing but a considerable 
yield of .tert..amyl alcohol. This could not be formed by replacement 
of the chlorine of the amyl chloride by hydroxyl, since the chloride 
was not taken in excess, and its possible formation by hydration of 
the amylene which is always formed is not confirmed by direct 
experiment. Further, oxidation of magnesium ¢-rt.-amyl chloride 
to CMe,Et-OMgCl by means of atmospheric oxygen would require 
as much as 15 litres of air for the quantities of the reacting 
compounds employed. The formation of this alcohol may be related 
to the formation of a new ether according to the scheme 
R,O + MgR,X ——> R,:OR,-MgX —> R-O-R, 
(compare Stadnikov, A., 1911, i, 435), and to the work of Spiith 
(A., 1914, i, 1), who observed the replacement of the alkyl radicle 
of an organo-magnesium compound by an alkyloxy-group : 
MgRX + R,-OR, —> MgX-OR, + RR,. 

y-Hydroxy-BBee tetramethylhexan-3-one, CMe,*CH(OH)-CO-CMe,, pre- 
pared from carbon monoxide and magnesium ¢ert.-butyl chloride, 
forms crystals, m. p. 80—82°, and has the normal molecular weight 
in freezing benzene. When reduced by means of magnesium ¢ert.- 
butyl chloride, it is converted into BBee-tetramethylhexan-y5-diol, 

CMe,*CH(OH)-CH (OH)-CMe,, 

which forms transparent crystals, m. p. 126—127°, and exhibits 
normal eryoscopic bebaviour in acetic acid. When oxidised by means 
of permanganate in acid solution, it yields: (1) BBee-Tetramethylhexan- 
yi dione, CMe,*CO-CO-CMe,. which is a yellowish-green liquid, 
b. p. 170—172°, D® 0°9537, D® 09449, and has the normal molecular 
weight in freezing benzene ; (2) trimethylacetic acid. 

The hydrocarbon, C,H,,. obtained from carbon monoxide and 
magnesium isopropyl bromide, has physical constants in good agree- 
ment with those of B8-dimethyl-A’-pentene. The compound, 

CH Me,°CO-[CPr4(OH) },-CHO, 
also formed in this reaction, forms crystals, m. p. 113—114°, 
b. p. 138—145°/14 mm., has the normal molecular weight in freezing 
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benzene and exhibits a slight acid reaction towards litmus ; when 
oxidised, it yields the corresponding acid, 
CHMe,°CO-[CPr*(OH)),-CO,H. 
T. H. P. 


Comparison of the Optical Rotatory Powers of the a- 
and £-Forms of Certain Acetylated Derivatives of Dextrose. 
©. S. Hupson and J. K. Dave (J. Amer. Chem. Soc., 1915, 37, 
1264—1270).—Hudson (A., 1909, i, 135) has shown that, on certain 
assumptions, the molecular rotations of the a- and B-aldoses may be 
regarded as having the values A + B for one form and — A +B for the 
other, where A represents the rotation due to the end asymmetric 
carbon atom and B the rotation of the remainder of the structure. 
According to this view, the sum of the molecular rotations of the two 
dextrose penta-acetates should be equal to the sum of those of the two 
tetra-acetylmethylglucosides, but Schliephacke (A., 1911, i, 16) found 
that this was not the case when the rotations were measured in benzene 
solutions. It is now shown, however, that when the rotations are 
determined in chloroform, methyl alcohol, or ethyl alcohol solutions, 
the sums of the molecular rotations are in good agreement. 

The difference between the molecular rotations of a- and 8-dextrose 
penta-acetates is the quantity 2A which, according to the theory, 
should be the same value for all acetylated aldoses. In the case of the 
octa-acetates of cellose (Schliemann, A., 1911, i, 179), however, there 
is a considerable divergence from the value found in the case of the 


dextrose penta-acetates, and it is therefore supposed that the former 
compounds have not yet been obtained in a pure condition. KE. G. 


Biochemical Synthesis of the a-Mono-d-galactoside of Ethyl- 
ene Glycol. Em. Bourquetot, M. Bripent and A. AusBry (Compt. 
rend., 1915, 160, 674—676; J. Pharm. Chim. 1915, [vii], 11, 
290—294).—The authors have prepared a-ethylene glycol mono-d-galac- 
toside, C,H,,0,°O0-CH,°CH,-OH, by the action of bottom yeast on an 
aqueous solution containiug 50 grams of the glycol and 9 grams of 
galactose in 100 c.c., the mixture being left for nine months at the 
ordinary temperature. The isolation of the galactoside, which was 
somewhat difficult, was effected as follows. ‘The mixture was heated 
on a boiling water-bath for twenty minutes, filtered, and to the filtrate 
four volumes of alcohol (95%) added and the whole filtered. ‘The 
aleohol and water were distilled off from the filtrate under reduced 
pressure, the residue treated with alcohol and then twice the volume 
of ether added. The precipitate was filtered off, and from the filtrate 
the alcohol and ether were distilled off on the water-bath. The residue 
was extracted with acetone, from which solution the acetone was dis- 
tilled off and this residue distilled under reduced pressure at 115° to 
remove any ethylene glycol. The syrupy residue which crystallised in 
a few days was purified by several crystallisations from alcohol. The 
galactose so puritied crystallised in colourless needles, soluble in water 
and alcohol, m. p. 134°, [a]}> + 169°9°. In aqueous solution it was readily 
hydrolysed by dilute sulpnuric acid and slowly by bottom yeast. 
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Crystalline Lzvulose Penta-acetate. C.S. Hupson and D. H. 
Brauns (J. Amer. Chem. Soc., 1915, 37, 1283—1285).—Brauns (A.., 
1908, i, 320) has prepared a crystalline tetra-acetate of levulose. The 
penta-acetate has now been obtained in a crystalline state for the first 
time. 

Laevulose penta-acetate, m. p. 108—109°, can be obtained from an 
ethereal solution in brilliant, colourless crystals, 1 cm. long and several 
mm. wide ; it separates from benzene in crystals containing 1C,H, and 
melting at 90°. It has [a] —120°9° in chloroform, and —105-5° in 
benzene. The compound can be quantitatively hydrolysed by shaking 


it at 0° with 0-1 V-sodium hydroxide for three and a-half hours. 
E. G, 


Isomeric Penta-acetates of Mannose. C. 8. Hupson and J. K. 
Date (J. Amer. Chem. Soc., 1915, 37, 1280—1282).—Fischer and 
Oetker (A., 1914, i, 143) have described a B-penta-acetylmannose, m. p. 
117°5°, and [a]? -24:9° in chloroform. When this substance is 
heated with acetic anhydride and zine chloride, it is converted into the 
crystalline a-isomeride, m. p. 64° (corr.), and [a]? +55°0° in chloroform. 
The difference between the molecular rotations of the mannose penta- 
acetates does not agree very closely with the corresponding difference 
in the case of the dextrose penta-acetates, and it therefore seems 
probable that the change from the dextrose chain to the mannose chain 
may cause an alteration in the value of the rotation due to the end 
asymmetric carbon atom (compare Hudson, A., 1909, i, 135 ; Hudson 
and Dale, this vol., i, 501). E. G. 


Certain cycloHexylhydrazones. N. Ktsuner (J. Russ. Phys. 
Chem. Soc., 1914, 46, 1409--1411. Compare Kishner and Belov, 
A., 1911, i, 678).—Dextrose, levulose, and arabinose do not yield 
crystalline cyclohexylhydrazones. Mannose cyclohexylhydrazone, 

C,H,,0,:N,H-C,H,, + H,0, 
forms colourless needles, m. p. 143°, [al +2°65°. Rhamnose cyclo- 
heaylhydrazone, C,H,,0,:N,H-°C,H,,, forms colourless needles, m. p. 
123—124°, [a], +7°37°. %. Bie Eo 


Isomeric Octa-acetates of Lactose. C. S. Hupson and J, M. 
Jounson (J. Amer. Chem. Soc., 1915, 37, 1270—1275).—The m. p.’s 
which have been recorded for lactose octa-acetate are very divergent. 
It has now been found that the true m.‘p. is about 90°, but as the 
fused substance is very viscous and includes bubbles of air it retains a 
white appearance until a temperature of about 104° is reached. 

When lactose octa-acetate, m. p. 90°, is dissolved in glacial acetic 
acid or acetic anhydride containing a small quantity of zinc chloride, 
an isomeric form is produced, which melts sharply at 152° and crystal- 
lises in slender, felted needles. It has [a]? about +54° in chloroform, 
+ 28° in benzene, and +60° in glacial acetic acid, whilst the original 
form, m. p. 90°, has [a]? about —4°5° in chloroform, — 24° in benzene, 
and does not exhibit any rotation in glacial acetic acid. Both forms 
of lactose octa-acetate yield the same bromohepta-acetyl-lactose, m. p. 
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139—141°, and [a], in chloroform + 105°, identical with the compound 
described by Fischer (A., 1910, i, 717). 

It is considered that the lactose octa-acetate of m. p. 152° should be 
regarded as the a-form, and that of m. p. 90° as the 6-form. 

The difference between the molecular rotations of a- and f-lactose 
octa-acetates in several solvents is compared with that between the 
molecular rotations of a- and #-dextrose penta-acetates in the same 
solvents, and it is found that a satisfactory agreement is obtained in 
acetic acid and chloroform solutions, but that divergent values are 
obtained in benzene solutions, thus confirming Hudson and Dale’s 
conclusion that benzene is not a suitable solvent for such comparisons 
(this vol., i, 501). E. G. 


Isomeric a- and £-Octa-acetates of Maltose and of Cellose. 
C. 8S. Hupson and J. M. Jonnson (J. Amer. Chem. Soc., 1915, 37, 
1276—1280).—The method by which the authors obtained a-lactose 
octa-acetate (preceding abstract) has: now been applied to maltose 
octa-acetate. a-Maltose octa-acetate, m. p. 125° (corr.), has thus been 
obtained in a crystalline form ; it has [a]? about +122° in chloroform, 
+ 124° in benzene or in acetic acid, and + 121° in methyl alcohol. The 
B-form, m. p. 159—160° (corr.), has {aj} about +63° in chloroform, 
+75° in benzene, and + 56° in acetic acid. 

Hudson and Dale (this vol., i, 501) have pointed out that the difference 
between the recorded molecular rotations of the two isomeric octa- 
acetates of cellose does not agree with the corresponding difference for 
the two dextrose penta-acetates. A study has therefore been made of 
the cellose octa-acetates. The a-form, m. p. 229°5° (corr.), has 
[a] +41°9° in chloroform, and the B-form, m. p. 202° (corr.), has 
|a|) about —14°6° in the same solvent. The difference between the 
molecular rotations of these isomerides agrees well with that for the 
a- and B-dextrose penta-acetates and that for the a- and £-lactose 
octa-acetates, the value of this difference being a measure of the 
rotatory power of the end asymmetric carbon atom which is common 
to all the acetylated aldoses (compare Hudson, A., 1909, i, 135). 

E. G. 


epiFucose. Emit Votocex and J. Cervent (Ber., 1915, 48, 
658—660).—The number of the aldehydic methylpentoses has been 
increased by epifucose (II), the isomeride of fucose (1). The lactone 

OH H H H 
(I.) OH-CHMe-C—C-—C:-CHO (II.) OH-CHMe-C—C—C-CHO 
OH OH H OH OH OH 
of fuconie acid was heated with aqueous pyridine at 145—150°, and 
the product treated with barium hydroxide in the usual way (compare 
A., 1911, i, 354). The barium salt of epifuconic acid was recrystallised 
until the tufts of slender needles were free from the large, rectangular 
crystals of barium fuconate, when the acid was liberated, converted 
into the lactone and this was reduced by sodium amalgam. epi/ucose 
could only be obtained as a syrup, [a]p about — 9°, but a crystallised 


i. 504 ABSTRACTS OF CHEMICAL PAPERS. 


phenylhydrazone and p-bromophenylhydrazone were isolated, identical 
with the derivatives of fucose. 

The author states that his expression, “epimerism,” has been 
adopted in Meyer and Jacobson’s new text-book, and by others, 
although it was not favoured by E. Fischer. J.C. W. 


Action of Nitrous Acid on the Amines. PaNcuAnan NeEoci 
(Chem. News, 1915, 111, 255).—Mainly a restatement of work of 
which an account has already been published (T., 1914, 105, 1270). The 
action of nitrous acid on amines other than purely aromatic amines is 
one of simple neutralisation, the resulting amine nitrites decomposing 
on heating into alcohol and nitrogen in the case of primary amines, 
nitroso-compounds with secondary amines, and free base, nitrate, and 
nitric oxide with tertiary amines. G. F. M. 


The Addition of Aliphatic Amines to Metallic Salts. 
Wa ttTeER Peters (Zeitsch. anorg. Chem., 1914, 89, 191—209. Compare 
A., 1913, ii, 42).—In accordance with its higher constant of affinity, 
methylamine hasa greater additive power than ammonia. Thus potass- 
ium platinichloride does not combine with ammonia, but absorbs 12 
mols. of methylamine, whilst sodium platinichloride combines with 
6NH, and 12NH,Me. Copper and zinc platinithiocyanates combine 
with 15NH, or 24NH,Me. On the other hand, only cuprous chloride 
and silver chloride and bromide show slightly less combining power for 
methylamine than ammonia. 

Dimethylamine, in spite of its greater constant of affinity, has a 
lower additive power than methylamine, possibly owing to steric hiu- 
drance. Potassium platinichloride combines with 6NHMe,, and the 
copper salt with 12NHMe,, but 1SNH,Me. The platinithiocyanates of 
copper and zine combine with 18NHMe,. 

The salts examined, with the exception of copper platinicyanide and 
platinithiocyanate, which combine with 2N Me, and 4N Me, respectively, 
are indifferent towards trimethylamine. The behaviour of twenty- 
nine salts towards the mono- and di-amines is tabulated. In a few 
cases reduction of the metallic salt takes place. 

[With Marcarets Mixier.|—Cuproso-cupric cyanide yields in 
aqueous solution only the crystalline compounds, Cu,(CN),,2NHMe, and 
Cu,(CN),,2NMe,, the products obtained by Litterscheid (A., 1904, i, 
301) being impure. 

Phosphine does not combine with the salts examined. The supposed 
combination with aluminium chloride is explained by condensation 
to form solid hydrogen phosphide. 

The ammoniate of mercuric cyanide has a higher vapour pressure 
than that of mercuric bromide, but lower than that of mercuric iodide. 

C, H. D. 


Hexabromoselenates [Selenibromides]. A. Gurzier and F. 
Encerrorr (Zeitsch. anorg. Chem., 1914, 89, 307—312. Compare A., 
1912, i, 241; ii, 343).—The following further selenibromides have 
been prepared: Zetramethylammoniwm, (NMe,),SeBr,; tri- and tetra- 
ethylammonium, isopropylammonium, dipropylammonium, diisobutylam- 
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monium, pyridinium, a- and B-picolinium. Whilst some of these salts 
dissolve in water to a clear solution, others are decomposed with the 
formation of colloidal selenium. C. H. D. 


Hexabromo-osmates [Osmibromides]. A. Gursiex and L. 
Meutea [with N. Pranner, and O. Epetuivuser] (Zeitsch. anorg. Chem., 
1914, 89, 313—332. Compare A., 1912, i, 241 ; ii, 343).—The com- 
pounds are prepared in hydrobromic acid solution, and either crystal- 
lise immediately or are obtained by spontaneous evaporation and re- 
crystallisation. They are stable in air, but more or less decomposed 
by solvents, with the exception of hydrobromic acid. The following 
salts have been obtained : 

Methylammonium osmibromide, (NH,Me),OsBr,; di-, tri-, and tetra- 
methylammonium, benzylidenemethylammonium, benzylmethylammonium, 
mono-, di-, tri- and tetra-ethylammonium, nitrosodiethylammonium, 
henzylidene-ethylammonium, benzylethylammonium, propyl-, isopropyl-, 
di- and tri-propylammonium ; butyl- and mono-, di- and tri-isobutylam- 
monium ; allylammonium, mono-, di-, and tri-isoamylammonium ; ethyl- 
ene- and propylene-diammonium ; guanidinium, triphenylguanidinium, 
wnilinium, mono- and di-methyl- and ethyl-anilinium ; isoamyl-, benzyl- 
idene- and benzyl-aniliniwm ; benzylmethyl- and benzylethyl-anilinium ; 
m- and p-chloro- and 2 : 4-dichloro-anilinium ; o-, m-, and p- bromoanilin- 
ium ; benzylammonium, tribenzylammonium, o-, m-, and p-toluidinium ; 
dimethyl-o- and -p-toluidinium; 2:4-, “e. and 4:5-xylidinium; y- 
cumtdinium, m-phenylenediammonium, 2:4- and 3: 4-tolylenediam- 


monium ; o- and p-anisidinium and yo Mr Eg ‘ pyridinium, a- and 


B-picolinium ; lutidiniwm, collidinium, piperidinium, and isoguino- 
linium. C. H. D. 


Hexachloro-osmates [Osmichlorides]. A. GuTsier and L. 
Menter (Zeitsch. anorg. Chem., 1914, 89, 333—339. Compare A., 
1911, i, 191, and preceding abstract).—'The osmichlorides may be 
recrystallised well from hydrochloric acid, and are stable in air, The 
following are described: Tetramethylammonium, tri- and tetra-ethyl- 
anmonium ; tripropylammonium, di- and tri-isobutylammonium ; allyl- 
ammonium, di- aud tri-isoamylammonium ; guanidinium, triphenyl- 
guanidinium, isoamylanilinium, m-chloroanilinium, o-, m-, and p- 
bromoanilinium ; tribenzylammonium ; y-cumidinium, B-picolinium, 
lutidinium ; collidinium, pipsridinium, and isoguinolinium. 


C. H. D. 


Hexacbloro-iridates [Iridichlorides]. A. Gurpier and Berra 
OrrenstEtn (Zettsch. anorg. Chem. 1914, 89, 344—351. Compare 
A., 1910, i, 97).—The iridichlorides are dark red, and dissolve in water 
to dark solutions, which become yellow on dilution and soon decom- 
pose. The solutions in hydrochloric acid are very stable. The 
following salts are described: Tetramethylammonium, (NMe,),IrCl, ; 
benzylidenemethylammonium, benzylmethylammonium,  tetraethylam- 
monium, benzylidene-sthylammonium, benzylethylammonium, tripropyl- 
ammonium, triisobutylammonium, allylammonium, di- and itri-iso- 
amylammonium ; guanidinium, triphenylguanidinium, benzylidene- 
anilinium, p-chloroanilinium, m- and p-bromoanilinium ; tribenzyl- 
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ammonium, dimethyl-o-toluidinium, y-cumidinium, -picolinium, 
lutidinium, piperidinium, and isoguinolinium. ©. H. D. 


Preparation of Glucosamic Acid. Hans PRrincsHEm and 
Geraarp Ruscamann (Ber., 1915, 48, 680—682).—Glucosamine 
hydrochloride can be oxidised to glucosamic acid in a few minutes 
instead of weeks (compare Fischer and Tiemann, A., 1894, i, 167) by 
warming the solution with yellow mercuric oxide, precipitating the 
mercury from the halogen-free filtrate of the mercury salt by hydrogen 
sulphide, and evaporating the clear liquid under reduced pressure. 
The mother liquors from the first crystallisation of the pure acid 


may be precipitated by alcohol. The total yield is about 54%. 
J.C. W. 


Poly-membered Rings in the Copper Salts of Bisimino- 
acids. N. A. Scuiesincer (J. Russ. Phys. Chem. Soc., 1914, 46, 
1575—1579).—The copper salt of aa’-ethylenebisiminopropionic acid, 
O,H,,0,N,Cu, and that of aa’-ethylenebisiminoisobutyric acid, 

C,,H,,0,N,Cu + 4H,O 
(compare A., 1912, i, 555), are shown by cryoscopic determinations in 
water and by conductivity measurements to be completely non-ionised 
and, therefore, of an internal-complex character. Their formula, 
CO—O0—Cu—O0—CO CO--0—Cu—0-——CO 


CHMe ™. OHMe ®4 (Mes \ OMe, , 


‘\ ’ | 


NH-CH,-CH,—NH NH—CH,—CH,—-NH 

show that they contain an 1l-membered ring. The relation of these 
salts, which furnish additional examples of stable, poly-membered, 
heterocyclic systems (compare Autenrieth and Geyer, A., 1909, i, 6; 
Autenrieth and Beuttel, A., 1910, i, 60, 61), to Baeyer’s tension theory 
is discussed. T. H. P. 


aa -Ethylenebisimino-acids. N. A. Scutesincer (J. Russ. Phys. 
Chem. Soc., 1914, 46, 1579—1597, and Ber., 1914, 47, 2406—2417).— 
Most of the results given in this paper have been published previously 
(A., 1911, i, 427 ; 1912, i, 555), the new matter being as follows. 

aa’-Ethylenedi-iminodiisobutyronitrile, C,H,(NH-CMe,°CN),, which 
forms transparent, oblique-angled plates, m. p. 55—56°, and its 
sulphate, C,,H,,.N,,H,SO,, and methyl aa’-ethylenedi-iminodiisobutyrate, 
m. p. 39—40°, b. p. 170°/25 mm., and its hydrochloride, 

C,,H,,0,N,,2HCl, 

have been prepared. 

aa -Ethylenedi-iminodioctonitrile hydrochloride, 

C,H,{NH-CH(CN)-[CH,],-CH,},,2HCl, 

prepared from ethylenediamine hydrochloride, potassium cyanide, and 
heptaldehyde, yields on hydrolysis: (1) the corresponding amide, 
C,H,{NH-CH(CO-NH,)-[CH,],°CH,},, m. p. 175°6—176-6° (decomp.) ; 
the hydrochloride (+2HOl) was analysed; (2) aa’-ethylenedi-iminodi- 
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octoie acid, C,H,{NH*CH(CO,H)-[CH,],-CH,},, the hydrochloride 
(+2HCl) of which decomposes when dried until of constant weight. 

2 : 3-Diphenylpiperazine-2 : 3-dicarboxynitrile, 

NBO CN NH, 
2 2 

obtained by the interaction of ethylenediamine hydrochloride, 
potassium cyanide, and benzil, has m. p. 123° (decomp.), and forms 
crystailine compounds with 1Et-OH, m. p. 248—249°, and with 
1Me°OH. 

2 : 3-Diphenylpiperazine-2 : 3-dicarboxylie acid, 

NH< OE COsH) OPA(COL) SNH, 


was not obtained crystalline ; its hydrochloride ( + 2HCI) and its copper 
salt were analysed. 

The interaction of ethylenediamine hydrochloride, potassium 

cyanide, and cyclohexane-1 : 4-dione yields the bicyclic bisiminonitrile 

(annexed formula), which decom- 

poe, poses completely at about 110° and 

, cannot be converted into the corre- 

CN-C:-NH-CH,°CH,*NH-C:CN sponding dicarboxylic acid by means 

™ Ys of fuming hydrochloric acid, since it 

CH,——"-0H,, undergoes decomposition into its 

components, the diamine, the di- 

ketone, and hydrogen cyanide ; with concentrated sulphuric acid the 


nitrile appears to give the acid, but only in very minute yield. 
T. H. P. 


Compounds of Vanadicarbamide. G. A. Barbieri (Atti R. 
Accad. Lincet, 1915, [v], 24, i, 435—438).—The analogy between 
tervalent vanadium, iron and chromium extends to the formation 
of compounds of vanadicarbamide, similar to those of chromi- 
carbamide and ferricarbamide (compare A., 1913, i, 959). These 
compounds have the general formula VX,,6CO(NH,),, and are mostly 
bluish-green, but, as is the case with chromicarbamide and ferri- 
carbamide, the periodide is reddish-brown. The dichromate and 
permanganate cannot be prepared, since tervalent vanadium is oxidised 
by chromic or permanganic acid, even in presence of carbamide. 
Vanadicarbamide compounds are regarded as aquo-salts derived by 
substitution of six molecules of water by six molecules of carbamide, 
which remain united to the central metallic atom by means of the 


secondary valencies of the oxygen atom, thus: | v"( 


This replacement of water by carbamide takes place, as with ferric 
salts, in the cold, whilst with chromic salts it is possible only in the 
hot (compare Pfeiffer, A., 1903, i, 612), the hydrated ions of 
vanadium and iron being less stable than those of chromium. 
Further, the complex, [V(CO-N,H,),], like the corresponding ferric 
complex, is far less stable than [Cr(CO-N,H,), |, aod exists in solution 
only in presence of a large excess of carbamide. 

Vanadicarbamide perchlorate, [V(CO*N,H,),|(ClO,),, when dry, is 
stable in the air and does not absorb moisture or undergo oxidation. 

nn 2 
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It gives a green solution, which rapidly becomes yellowish-brown 
owing to hydrolysis, the green colour being restored by addition of an 
acid. The bromide, [V(CO-N,H,),|Br,,3H,O, forms a pale, greenish- 
blue, crystalline powder, the todide, [V(CO-N,H,),|I,, greenish-blue, 
acicular crystals, and the sulphate periodide, [V(CO-N,H,),|SO,LI,, 
in which the vanadium doubtless possessts a higher valency, reddish- 
brown, microscopic needles, T. H. P. 


Mechanism of the Strecker Reaction. G. L. Srapyixov (J. 
Russ. Phys. Chem. Soc., 1914, 46, 1201—1215).—The author criticises 
Snesarev’s views and certain of his experimental results (A., 1914, i, 
670, 671), and reaffirms his own statement that the formation of 
iminonitrile in the Strecker synthesis of a-aminonitriles is due to the 
interaction of the latter with hydroxy-nitriles (A., 1907, i, 393, 1015). 

z= my F. 


Compounds of Chromates and Dichromates with Mer- 
curic Cyanide. D. Srrémnoirm (Zeitsch. anorg. Chem., 1914, 
90, 361—369. Compare A., 1913, i, 347).—The following crystal- 
line compounds have been obtained: 2Rb,CrO,,3Hg(CN),,2H,0 ; 
Cs,CrO,,2Hg(CN),,H,O ; 2(NH,),CrO,.3Hg(CN),,2H,0 ; 

(NH,Me),CrO,,2Hg(CN), ; (NH,Me,),CrO,,2Hg(CN),,H,O 
and possibly a second compound ; (NHMe,),CrO,,2Hg(CN),,H,0 ; 
(NMe,),CrO,,2Hg(CN),,H,0 ; 
2(NH,Et),CrO,,Hg(CN),,H,O ; (NH,Et,),CrO,,2Hg(CN), ; 
(SMe,),CrO,,2Hg(CN),,H,0. 
The corresponding sodium, triethylammonium and _ tetraethy!- 
ammonium salts have not been prepared in a pure state. 
The following dichromate compounds are also crystalline : 
Cs,Cr,0,, Hg(CN), ; 
(NH,Me),Cr,0,,Hg(CN), ; (NHMe,),Cr,0,,2Hg(CN), ; 
(NMe,),Cr,0,,2Hg(CN),,H,O ; 
(NEt,),Cr,0,,2Hg(CN), ; (SMe,),Cr,0,,Hg(CN), ; 
(SMe,),Cr,0,,2Hg(CN),. 
C. H. D. 


Ferrocyanides and Mercuric Cyanide. II. D. Srrémnoim 
(Zeitsch. anorg. Chem., 1914, 90,370. Compare A., 1914, i, 24).—Two 
additional compounds are deseribed, Cs,Fe(CN),,3Hg(CN), and 

(NHMe,),Fe(CN),,3Hg(CN),. 
C. H. D. 


Formation of Carbonylferrocyanides, and Decomposition of 
Sodium Nitroprusside by Sulphuric Acid. José GiraL PEREIRA 
(Anal. Fis. Quim., 1915, 13, 166—176. Compare this vol., i, 389).— 
The interaction of sodium nitroprusside and similar substances with 
concentrated sulphuric acid takes place partly in accordance with 
the equation: 2Na,(NO)Fe(CN), + 7H,SO,+ 5H,O =2H(NO)SO, + 
NaHSO, + NH,HSO, + 2(NH,),80, + FeSO, + 5CO+Na,Fe(CN),. The 
pentacyanide formed is then attacked by the carbon monoxide: 
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Na,Fe(CN), +CO=Na,(CO)Fe(CN),. Thecarbonylferrocyanide reacts 
with the ferrous sulphate : 

2Na,(CO) Fe(CN), + 3FeSO, = Fe,’”[(CO)Fe(CN),], + 3Na,SO,. 
The violet coloration produced is due to the formation of this ferric 
carbonylferrocyanide. The method affords an accurate and rapid 
method for the formation of compounds of this type. A. J. W. 


Some Derivatives of the Genuine Hydraziacetic Acid. 
Ernst Micrer (Ber., 1914, 47, 3001—3023).—When 1 :2:4:5- 
tetrazine is treated with diazomethane, instead of taking up two 
methylene groups to form a dimethyltetrazine with tre elimination 
of 2 mols. of nitrogen, it takes up three groups at the three double 
linkings with the evolution of 3 mols. of nitrogen, yielding trimethyl- 
enetetrazine ([), which is pale brown and not red like the typical 
tetrazines ; thus: 

CH, 

im 
N—N 
N: , CH CH 
CHCY NOCH + 3CH,N, = 3N, + CH,<Y f >CH,, 

.) 
The compound is hydrolysed by dilute sulphuric acid to formaldehyde 
and hydrazine. 

This addition of methylene groups has been studied further in the 
case of ethyl azodicarboxylate, which is shown to react with ethyl 
diazoacetate, in alcoholic solution, to give a derivative of the true 
hydraziacetic acid, thus : 

CO,Et'N  N CO,Et-N—C H-CO,Et 


| it ° = 
co,EtN * N>CH-CO,R 


CO, Et-N 
= ! «(1 
= CO, Kt: >CH CO, Et + N, 


(II. 


The reaction is therefore analogous to the formation of ethyl tri- 
methylenetricarboxylate from ethyl fumarate and ethyl diazoacetate 
(Buchner and Witter, A., 1895, i, 269), although, in the present case, 
the hypothetical intermediate compound could not be characterised. 

The constitution of the above ethyl hydrazimethanetricarboxylate 
({1) was definitely ascertained by hydrolysis. A number of hydrazine 
derivatives which were at one time regarded as hydrazi-compounds have 
since been recognised as simple hydrazones (compare Forster and 
Cardwell, T., 1913, 103, 861), and what was originally called hydrazi- 
acetic acid has been shown to be the hydrazone of glyoxylic acid 
(Darapsky, A., 1912, i, 543). The chief difference between the present 
genuine hydrazimethane derivatives and the wrongly so-called examples 
is that they are very much more difficult to hydrolyse by acids. 

Attempts have naturally been made to prepare the true hydraziacetic 
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acid itself and also the very interesting hydrazimethane, cH,<{h 


but as yet without success. 

If ethyl diazoacetate and ethyl azodicarboxylate are allowed to react 
without alcohol as a diluent, violent decomposition ensues unless the 
temperature is not allowed to rise above 120°. Even then, the product 
is quite different from the above tri-ester. It has the formula 
C,H,O,N,, and yields hydrazine, ammonia and glyoxylic acid on hydro- 
lysis. Of four possible formule for such a compound, the important 
ones to consider were those of the semicarbazone of ethyl glyoxylate 
(III), and the carbethoxyhydrazone of glyoxylamide (IV). 

NH,°CO-NH-N:CH:CO,Et NH,°CO:CH:N-NH:CO,Et 
(III.) (IV.) 
These were cynthesised and the above compound was shown to be 
identical with IV. 

Well-defined amides of hydrazimethanetricarboxylic acid could not 
be obtained by the action of ammonia on the above ester. Ethyl diazo- 
acetate was therefore made to react with azodicarbonamide, but the 
product was, again, a compound of the formula C,H,O,N,. It was 
hydrolysed by concentrated hydrochloric acid in a sealed tube to 
alcohol, carbon dioxide, ammonia, hydrazine and glyoxylic acid, but the 
semicarbazone of glyoxylic acid was isolated when dilute sulphuric acid 
was used, and the semicarbazone of ethyl! glyoxylate when the substance 
was boiled with water for some time. The compound may be repre- 
sented by either of the remaining alternatives to III and IV, namely : 


NHC H-CO,Et CO-NH, 


co NH N—- 
OH-C0,Et 
a tn” ~ 
Na 


(V.) (VI. 


the latter being regarded as the more probable, for the substance is 
unstable, quite neutral, and cannot be oxidised to anything like a 
triazolone. 

Ethereal solutions of ethyl] azodicarboxylate and diazomethane were 
mixed and submitted to distillation after the vigorous evolution of 
nitrogen had ceased. The product, ethyl hydrazimethanedicarboaylate, 
OT oe was a colourless oil, b. p. 168°/14 mm., 113°/0-03 mm., 

2 
which gave formaldehyde on hydrolysis, and ethyl azodicarboxylate 
when treated with concentrated nitric acid. It was probably con- 
taminated with ethyl hydrazinedicarboxylate which has the same b. p. 

A mixture of ethyl azodicarboxylate and ethyl diazoacetate in 
alcohol was carefully manipulated until the evolution of nitrogen had 
ceased and then distilled. Hthyl hydrazimethanetricarboxylate (11) 
distilled at 190—191°/14 mm. as a viscid oil, which crystallised from 
alcohol in colourless tablets, m. p. 61°. It was hydrolysed by various 
agents and the products were isolated ; concentrated hydrochloric acid 
in a sealed tube gave carbon dioxide, hydrazine, ammonia and oxalic 
acid; dilute sodium hydroxide gave glyoxylic acid; fuming nitric 
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acid gave ethyl azodicarboxylate (and this, azodicarbonamide) ; 
2N-sulphuric acid gave ethyl hydrazinedicarboxylate and ethyl 
glyoxylate. 

Azodibenzoyl was also treated with ethyl diazoacetate in alcohol, and 
the residue, after evaporation under reduced pressure, was extracted 
by ether. This left a small amount of insoluble tribenzoylhydrazine 
(Stollé and Benrath, A., 1904, i, 935) and dissolved ethyl dibenzoyl- 


NB 
hydraziacetate, hp, >CH-CO, Et, which crystallised in colourless 


tablets, m. p. 70°. It is very stable towards dilute acids. The same 
products were obtained, in this case, in the absence of alcohol, an 
explosion being prevented by cooling in a freezing mixture. 

Equimolecular proportions of ethyl diazoacetate and ethyl azo- 
dicarboxylate were mixed and the reaction so controlled that the 
temperature was kept between 100° and 120°. The main bulk of the 
product, which distilled at 183—184°/15 mm., was dissolved by a 
concentrated solution of ammonia, which deposited, on cooling, the 
carbethoxyhydrazone of glyoxylamide (IV), in colourless tablets (or 
bundles of needles from water), m. p. 239—241°. The mother liquor 
was evaporated and the residue, after some trouble, was separated into 
a small amount of ethyl hydrazinedicarboxylate and a trace of the 
compound IV. The latter was synthesised as follows ; ethyl glyoxylate 
and ethyl hydrazinecarboxylate, NH,*NH-CO,Et, were mixed in water, 
when the carbethoxyhydrazone of ethyl glyoxylate, 

CO,Et-NH-N:CH:CO,Et, 
soon separated as a white substance, m. p. 100°. This gave the above 
amide when dissolved in ammonia. 

An alcoholic solution of ethyl diazoacetate was mixed with finely 
powdered azodicarbonamide and heated on the water-bath for thirty 
hours, The filtrate from a small residue deposited the above compound 
VI, on cooling, in slender needles, m. p. 174—175°. In order to com- 
pare it, and the compound IV, with the semicarbazone of ethyl 
glyoxylate, the latter was prepared by shaking ethyl glyoxylate 
alcoholate with semicarbazide hydrochloride and potassium acetate in 
water. It has m. p. 210—212° (compare Baily and Read, A., 1914, i, 
1055). It was once obtained when the above reaction between ethyl 
diazoacetate and azodicarbonamide proceeded at a higher temperature, 
owing to the failure of a reflux condenser, J.C. W 


A Lecture on Fifty Years of Benzene Research. A. F. 
Hotteman (Chem. Weekblad, 1915, 12, 440—465).—An epitome of 
work on the constitution of benzene from the time of Kekulé to the 
present day. A. J. W. 


Tetranitromethane as a Reagent for the Structure of the 
Molecule. Or. Fitiroy (J. Russ. Phys. Chem. Soc, 1914, 46, 
1199—1201).—Tetranitromethane gives a yellow coloration with 
éthyleyclopropane or acetyleyclopropane, but not with methylcyclo- 
butane, the tertiary alcohol from Gustavson’s hydrocarbon or the corre- 
sponding glycol or dibromo-derivative, methyleyclobutene, methylene- 
cyclobutane or 1:1:2: 2-tetramethyl-3 : 4-ditsopropylcyclobutane, 
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These results contradict Ostromisslenski’s statement to the effect that 
cyclobutane derivatives give colorations with tetranitromethane 
(Caoutchouc and its Analogues,” Moscow, 1913, 42), and invalidate 
the same author’s exclusion of Harries’ formula for caoutchouc 
bromide, as well as the structure given by him for the hydrocarbon 
obtained from sorbic acid. It would appear from the author’s results 
that this reagent serves as a means of distinguishing between three- 
and four-membered rings. ye eS A 


Structure of Gustavson’s Hydrocarbons, Obtained from 
Pentaerythritol. Or. Finirov (J. Russ. Phys. Chem. Soc., 1914, 
46, 1141—-1199).—The author gives a critical résumé of previous 
investigations on these hydrocarbons (compare Gustavson, A., 1896, 
i, 669; Gustavson and Popper, A., 1898, i, 6; Gustavson and 
Bulatov, A., 1898, i, 13; Ipatiev and Tichocki, J. Russ. Phys. Chem. 
Soc., 1904, 36, 760; Fecht, A., 1907, i, 906 ; Ostling, T., 1912, 101, 
457 ; Zelinski, A., 1913, i, 254 ; Demjanov and Dojarenko, A., 1913, 
i, 451; Mereshkovski, A., 1914, i, 923). 

Details are also given of the author’s work, which includes trans- 
formation of pentaerythritol into the corresponding tetrabromo- 
derivative, conversion of this into Gustavson’s hydrocarbons, separation, 
oxidation and reduction of the latter, and syntheses of ethylcyclo- 
propane and methyleyclobutane. From the results obtained the conclusion 
is drawn that Gustavson’s hydrocarbons are methylenecyclobutane and 


1-methyl-A!-cyclobutene, the formation of the latter from the former 
being expressed by the scheme: 


CH, < op? >C:CH, + HX —> 


H _-CH 
CH, <oy?>CMeX —> CH, <Gyp>CMe 
T. H. P. 


(compare Favorski and Batalin, this vol., i, 390). 


The Saturated Hydrocarbons of Vacuum Coal Tar Oil. 
Amé Picter and Maurice Bouvier (Compt. rend., 1915, 160, 
629—631; Ber., 1915, 48, 926—933).—A continuation of work 
already published on this subject (A., 1914, i, 155), the authors 
having isolated four new saturated hydrocarbons. The method, as 
already described (loc. cit.), has been used, except that liquid sulphur 
dioxide has been adopted instead of fuming sulphuric acid as solvent 
for the unsaturated hydrocarbons. All these saturated hydrocarbons 
have the general formula C,,H,,, and the six now isolated from the 
vacuum oil have the following physical constants. 


B. p. /730 mm. 
135—137° 
160—161° 
172—174° 
189—191° 
211—213° 
227—229° 


D. 


0-7590 at 20° 
0-7680 at 20° 
0-7765 at 23° 
0-7838 at 22° 
0-7862 at 21° 
0-7953 at 20° 


ND 
1-4212 at 20° 
1-4272 at 20° 
1-4196 at 23° 
1-4234 at 22° 
1-4293 at 21° 
1-4379 at 20° 


The values of these physical constants are in close accord with 
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those obtained by Mabery for saturated hydrocarbons having the same 
constitutions and derived from Galician and Californian petroleum. 
The authors consider the hydrocarbon C,H,, to be hexahydro- 
mesitylene [1 : 3: 5-trimethyleyclohexane|, since with nitric acid 
it yields dinitromesitylene. 

By continuing the distillation of the vacuum oil (which at ordinary 
pressure decomposes at 240°) further at 15 mm. pressure the authors 
have obtained a fraction which solidifies, giving colourless needles, 
m. p. 62—63°, D” 0°9128, and having the constitution C,,H,,. This 
hydrocarbon can also be obtained by extracting the original coal with 
boiling benzene, and it has also been isolated from the paraffin wax 
of Galician petroleum. It is identical with the melene obtained by 
Brodie in the dry distillation of beeswax (compare Annalen, 1849 
71, 156). W. G. 


Action of Nitric Acid on Saturated Compounds. 8.8. Namer- 
Kin and (Mile.) A. K. Rusnenceva (J. Russ. Phys. Chem. Soc., 1914, 
46, 1540—1544).—The action of nitric acid on w-nitromethyleyclo- 
hexane (hexahydrophenylnitromethane) yields principally adipic acid 
(compare Nametkin, A., 1910, i, 830). This change may take place in 
either of two ways: (1) The cyclohexanealdehyde formed by Nef’s re- 
action from the salt of the isonitro-compound is first oxidised to eyclo- 
hexanecarboxylic acid, which then undergoes nitration at the tertiary 
hydrogen atom nearest to the carboxyl group; the a-nitro-acid thus 
formed immediately loses carbon dioxide, and the process is completed 
according to the general scheme for the action of nitric acid at a 
methylene group (A., 1909, i, 93, 372). (2) The initial action of the 
nitric acid may take place, not at the aldehydic group of the cyclo- 
hexanealdehyde, but at one of the neighbouring groups, so that, in 
the conversion of the aldehyde into adipic acid, the formation of cyclo- 
hexanecarboxylic acid is avoided. In order to decide this question, 
the authors have investigated the action of nitric acid on a number of 
compounds, with the following results. 

cycloHexylearbinol yields adipic acid ; cyclopentylcarbinol, principally 
glutaric acid, with a very small portion of succinic acid ; cyclobutyl- 
carbinol, succinic acid ; cyclohexanealdehyde, adipic acid ; eyclopentane- 
aldehyde, glutaric acid ; cyclohexane-, cyc/opentane- and cyclobutane-car- 
boxylie acids, practically unattacked, no trace of adipic, glutaric and 
succinic acids respectively being obtained. 

Thus, all the alicyclic carbinols and aldehydes examined react readily 
with nitric acid, the principal products being dibasic acids with the same 
number of carbon atoms in the molecule as take part in the formation 
of the ring. This rule is in agreement with what was previously estab- 
lished in the oxidation by nitric acid of alicyclic hydrocarbons at a 
methyl group (A., 1910, i, 830; 1912,i,175). With the corresponding 
monobasic or naphthenic acids, the reaction is extremely slow and, 
even after prolonged boiling, no trace of the corresponding dibasic 
acid is obtained. These results support the second of the two schemes 
given above for the reaction. 

In general it may be stated that, on oxidation of alicyclic compounds 
by nitric acid, with formation of the corresponding dibasic acids, 
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resolution of the cyclic system at the side group takes place without 
formation of the naphthenic acids. T. H. P. 


Steric Hindrance of Chemical Reactions. II. Dimesityl 
Compounds. F. Wenzet [with Ricuarp Kuegt} (Monatsh., 1914, 
35, 953--963).—Dimesitylmethane and dimesitylethane may be 
readily prepared by the condensation of methylene dibromide and ethyl- 
ene dibromide with mesitylene in the presence of aluminium chloride. 
Attempts to prepare dimesitylpropane from trimethylene dibromide ina 
similar manner were unsuccessful. 

Dimesitylmethane crystallises in small, white needles, m. p. 135°, 
(Baeyer, this Journ., 1873, 501, gives 130°). It is best prepared by the 
interaction of mesitylene and chloromethyl! acetate in the presence of 
aluminium chloride. On treatment with bromine in glacial acetic 
acid solution it yields a tetrabromo-derivative, crystallising in needles, 
m, p. 223—225°, 

3:5: 3: 5'-Tetranitro-2 : 2’ :4:4':6 : 6'-hexamethylbenzophenoneoxime, 
OH:-N:C[C,Me,(NO,),],, prepared by heating dimesitylmethane with a 
mixture of concentrated sulphuric and nitric acids on the water-bath, 
forms slender, prismatic needles, which become brown at 220°, m. p. 
225—230°; nitration at the ordinary temperature yields ¢etranitro- 
dimesitylmethane, CH,[C,Me,(NO,),],, decomposing at 230° with previous 
browning at 215°. 

A mononitrodimesitylmethane, crystallising in needles, m. p. 
220—225°, is obtained by nitrating dimesitylmethane with sulphuric 
acid and ammonium nitrate in glacial acetic acid solution at the 
ordinary temperature in the presence of carbamide. 

s-Dimesitylethane, C,H,Me,*CH,°CH,°C,;H,Me,, prepared from 
mesitylene and ethylene dibromide, crystallises in spherical aggregates 
of slerder needles, m. p. 117—118°, and yields a tetrabromo-derivative, 
small, white needles, m. p. 178—180°. F. B. 


Steric Hindrance of Chemical Reactions. IV. Di-y-cumyl- 
methane. F. Wenzext {and Gustav Brana] (Monaish., 1914, 35, 
973—986).—y-Cumene differs from the isomeric hydrocarbon, mesityl- 
ene, in that it undergoes condensation with methylene dichloride in the 
presence of aluminium chloride with much greater difficulty. The 
di-y-cumylmethane thus obtained in small yield is readily prepared 
by the condensation of y-cumene with methylal by means of sulphuric 
acid in glacial acetic acid solution at the ordinary temperature. 
Attempts to prepare di-y-cumy] ketone by oxidising di-y-cumylmethane 
were unsuccessful, the hydrocarbon being either recovered unchanged 
or partly converted into acids owing to the oxidation of the methyl 
groups. 

Di-y-cumylmethane (2:4:5 : 2’: 4’ : 5'-hexamethyldiphenylmethane), 

CH,(C,H,Mes)., 
has b, p. 189—190°/12 mm., and crystallises in slender, lustrous, snow- 
white needles, m. p. 99° with previous softening at 95°. On treatment 
with fuming nitric and concentrated sulphuric acids it is converted into 
tetranitrodi-y -cumylketowime [3:6 : 3’ : 6'-tetranitro-2:4:5:2':4':5- 
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hexamethylbenzophenoneoxime |, which crystallises in short, almost white 
needles, m. p. 186—187°, and remains unchanged when boiled with 
acetic anhydride and sodium acetate. 

With bromine in glacial acetic acid solution it yields a tribromo- 
derivative, crystallising in lustrous, white needles, m. p. 207—208°. 
Although this tribromo-derivative probably contains one of the 
bromine atoms directly united with the central carbon atom it remains 
unchanged even on prolonged heating with alcoholic potassium 
hydroxide. 

aaa-T'ribromo-2 : 4:5: 2':4' : 5'-hexamethyl-BB-diphenylethane, 

CBr,*CH(C,H,Me,),, 

prepared by condensing y-cumene and bromal hydrate with sulphuric 
acid in glacial acetic acid solution, crystallises in long, lustrous, white 
needles, m. p. 141—142°, and on treatment with bromine yields a 
pentabromo-derivative, C,.H,,Br,, which forms lustrous leaflets or small, 
octahedral crystals, m. p. 188—191°. When heated with alcoholic 
potassium hydroxide it is converted into aa-dibromo-2 : 4: 5: 2’: 4’ :5’- 
hexamethyl-BB-diphenylethylene, CBr,:C(C,H,Me,),, short, stout prisms, 
m. p. 100—102°, 

as-2:4:5:2': 4’: 5’-Hexamethyldiphenylethane, CHMe(C,H,Me,),, 
prepared by the successive addition of paracetaldehyde and y-cumene 
to sulphuric acid at — 5°, crystallises in lustrous, short, white prisms, 
m. p. 126—127°; Elbs (A., 1893, i, 271) gives m. p. 117—120°. 

F. B, 


The Naphthalenemonosulphonic Acids. Orro N. Wirr (Ber., 
1915, 48, 743—-772).—A review and extension of our knowledge of 
the chemistry of the naphthalenesulphonic acids, dealing especially 
with the preparation of 8-naphthalenesulphonic acid. 

The sulphonation of naphthalene under no conditions yields the 
a- or fB-isomeride to the exclusion of the other, and the chemical 
change is still further complicated by certain by-reactions, giving rise 
toa mixture of the isomeric dinaphthylsulphones with certain oxida- 
tion products and tarry condensation products. As these impurities 
are soluble in the aqueous solution of the sulphonic acids the purifica- 
tion of the latter is rendered much more difficult. For the separation 
of the acids from the accompanying foreign substances and from one 
another in the raw product obtained by sulphonation at lower 
temperatures, conversion into the lead, barium or calcium salts does 
not entirely obviate the difficulties, With the reaction product 
obtained at higher temperatures in which-the f-acid predominates, 
treatment with sodium chloride provides a fairly satisfactory means of 
separating the B-acid as its sodium salt if the quantity of sulphuric 
acid originally taken was kept below a certain limit. A method is 
now described by which it is possible conveniently to obtain the f-acid 
in considerable quantities in a state of purity. 

By maintaining 220 grams of pure naphthalene at 160° whilst 
400 grams of concentrated sulphuric acid (93°7%) are gradually 
introduced with continuous stirring, sulphonation can be effected with 
an almost entire exclusion of side reactions, the only product other 
than the sulphonic acids being the dinaphthylsulphones, of which the 
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total quantity may reach 1%. The addition of acid is complete in 
fifteen minutes, after which the heating may be extended for another 
five minutes. The reaction product is poured into 2 litres of cold 
water, when after twenty-four hours the sulphones will have almost 
completely separated in a filterable condition ; the remainder can be 
extracted by shaking with a little benzene. For the separation of the 
B-naphthalenesulphonic acid from the solution, use is made of the 
discovery that this acid is readily “sulted out” from solution by other 
acids, such as hydrochloric and phosphoric acids; thus the acid is 
almost insoluble in cold 10% hydrochloric acid solution, and separates 
out almost quantitatively therefrom at 10° as a_ trihydrate. 
a-Naphthalenesulphonic acid and the naphthalenedisulphonic acids 
exercise the same “salting out” effect, so that to cause the B-isomeride 
to separate it is merely necessary to evaporate the solution by boiling 
until its temperature attains 115°, when under the influence of the 
dissolved a-isomeride the B-acid separates to a crystalline mass on 
cooling. It is also obvious that a similar result can be produced by 
suitably diluting the crude reaction product, but in this case the 
sulphones will contaminate the product. It is found that the crude 
sulphonation mixture contains the a- and f-isomerides in the pro- 
portion of 15 parts to 85, at least 80 parts of the latter being 
deposited as trihydrate under the described conditions; the mother 
liquors contain the a- and f-acids in the approximate ratio 10:1. 
The f-acid is purified by dissolving 600 grams in 300 c.c. of water 
at 70°, and allowing to cool after the addition of 100 c.c. of 
hydrochloric acid (D 1°19). 

When obtained in this way the product is a beautifully crystalline 
8-vaphthalenesulphonic acid trihydrate, C,,H,-SO,-OH,3H,0, m. p. 83° ; 
this undergoes dehydration when kept in a vacuum over sulphuric acid 
or calcium chloride, yielding the already known monohydrate, m. p. 
124°, which gradually combines with atmospheric moisture regenerat- 
ing the trihydrate. Contrary to the statements of earlier investi- 
gators, the acid is not deliquescent. The last molecule of water is very 
tenaciously retained by B-naphthalenesulphonic acid, but the acid was 
obtained anhydrous, probably for the first time, by exposing to a 
current of dry air at the temperature of boiling toluene. The an- 
hydrous acid, m. p. 90°5—91°, is enormously hygroscopic, but not 
deliquescent ; it is readily soluble in solvents such as benzene or 
phenol in which the trihydrate is insoluble, but the crystals obtained 
from such solutions always consist of a more or less re-hydrated 
substance. At the b. p. of aniline the anhydrous acid yields yet 
another molecule of water with formation of a vitreous mass which 
dissolves in water to a milky liquid; this substance is probably of 
similar nature to the resinous by-products formed during the sulphona- 
tion of naphthalene. Attention is drawn to the ease with which the 
hydrated derivatives of -naphthalenesulphonic acid may be re- 
presented by the structures 


H H-O-OH H 


C,oH;,"S0,°0-0H and 0, )H,-s 0-OH. 
H H-0-0H H 
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Relatively little is known of the salts of §-naphthalenesulphonic 
acid, and descriptions of the following are given; the salts are 
generally sparingly soluble and readily crystallise, consisting almost 
invariably of tetragonal tablets with truncated corners; ammonium 
salt, crystals of the monoclinic, prismatic system ; potassium salt, with 
}H,O; sodium salt; silver salt; barium salt; calcium salt ; lead salt, 
with 1H,O; zinc salt, with 6H,O ; cobalt salt, flesh-red tetragonal or 
hexagonal leaflets with 6H,O; nickel salt, green crystals with 6H,O, 
yellow when anhydrous ; cadmium salt with 6H,O, undergoes complete 
dehydration at 80°; copper salt, blue crystals with 6H,O, loses 4H,O 
at 75—80°, giving a colourless solid, and at 125° becomes anhydrous 
and yellow. D. F. T. 


Triarylmetbyls. XIII. The Metaquinonoid Question. 
W. Scutenk and Max Brauns (Ber., 1915, 48, 661—669).—Stark 
who, with various colleagues, has investigated a hydrocarbon which 
is formed when the halogen of tetraphenyl-m-xylylene dichloride is 
removed by metals (A., 1913, i, 361, 849, 1165 ; 1914, i, 267) stated 
in his last paper that the preparation of the so-called metaquinonoid 
“tetraphenyl-m-xylylene” could not be guaranteed, and invited the 
co-operation of other workers in this field. The authors have now 
found that the difficulties are intimately connected with the purity of 
the starting materials. 

In order to be quite sure that the isophthalic acid was free from 
terephthalic acid, which was found to be impossible if m-xylene is 
chosen as the source, it was prepared by oxidising m-ditolyl, which 
was obtained from o-toluidine by a modification of Winston’s method 
(A., 1904, i, 274). The methyl isophthalate, m. p. 66—67°, was 
converted by the agency of magnesium phenyl bromide (a process 
which gives constant results is described) into tetraphenyl-m-xylylene 
glycol and this into the dichloride, m. p. 140°5°. 

When prepared in this way, the dichloride behaved quite differently 
from the account given by Stark. When a benzene solution was 
shaken with “molecular” silver in an atmosphere of pure carbon 
dioxide, it did indeed become deep yellow, but this colour immediately 
disappeared on admitting oxygen. The colour gradually re-appeared, 
but paled again on shaking with air and this process could be repeated 
a few times until the solution remained permanently colourless. This 
was to be explained by the formation of a peroxide from a triaryl- 
methyl radicle, for the yellow solution had the characteristic spectrum 
of such compounds, namely a very dark band from A 513—517 and 
then complete absorption from 493 to the end of the visible 
spectrum. This stage represented the removal of one atom of 
chlorine, for when the final solution was added to; molten phenol, 
it developed the characteristic deep reddish-brown colour given by 
triarylmethyl haloids, but not by the free triarylmethyls. The 
elimination of the remaining chlorine atom took place when the 
benzene solution was boiled with copper ‘“‘ bronze” in an ,atmosphere 
of carbon dioxide. The solution became deep violet, and showed a 
dark band from A 576—636, but, on shaking with air, the colour 
disappeared instantaneously, indicating the presence of the bistriary|- 
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methyl radicle. The violet solution was evaporated toa small bulk 
in the absence of air, and then colourless crystals of a very sparingly 
soluble hydrocarbon, (C;.H,,)z, probably a polymeride of the free 
radicle, were deposited. 

Stark expressly stated that bis yellow solution was completely 
stable towards oxygen, but this may be due to the fact that his 
materials were not free from para-isomerides and therefore the final 
solution contained tetraphenylquinodimethane, traces of which would 
give all the characteristics which were assigned to the metaquinonoid 
hydrocarbon. 

The formation of the two radicles, thus : CPh,Cl*C,;H,-CPh,Cl —> 
CPh,Cl-C,H,"CPb, —> CPh,°C,H,CPh,, is another indication that 


metaquinonoid compounds do not exist. J.C. W. 


Triarylmethyls. XV. Some Bistriarylmethyls. W. ScHLenk 
and Max Brauns (Ber., 1915, 48, 716—728).—I. Bistriarylmethyls of 
the Diphenyl Series.—Schmidlin (A., 1913, i, 32) stated that Schlenk’s 
tridiphenylylmethyl contained a blue isomeride, and the latter author 
replied (ibid., 610) by pointing out that the supposed B-compound was 
in reality 4 : 4’-dipnenylenebisbidiphenylylmethy]l, 

(C,H, Ph),C-C,H,°C,H,"C(C,H,Ph),. 


As it was promised, this hydrocarbon has now been synthesised. The 
nearly related compound 4 : 4’-diphenylenebisdiphenylmethy], 
CPb,°C,H,°C,H,*CPh, 
i ! 


H ! 

(Tschitschibabin, A., 1907, i, 503) has also been made for comparison, 
by asimpler method. Attempts have also been made to prepare deriva- 
tives analogous to the latter in the ortho-series. It was found, how- 
ever, that the necessary 2 : 2’.diphenylenebisdiphenylcarbinol too readily 
formed a stable anhydride. On the other hand, a meta-derivative could 
be obtained, but this was found to be very different from the above 
para-compound, The solutions were only orange in colour and the 
solid was colourless. In this state, it is regarded as a symmetrical 
dimeride containing a 12-carbon ring. 

p-lododipheny! was converted into the Grignard compound, and this 
was warmed with finely powdered methy! diphenyl-4 : 4’-dicarboxylate. 
The product was decomposed by dilute sulphuric acid and 4 : 4’-diphenyl- 
enebisbidiphenylylcarbinol, OH*C(C,H,Pb),°C,H,*C,H,°C(C,H,Ph)-OH, 
was finally obtained in colourless, microscopic needles, m. p. above 260°, 
which gave a deep violet solution in concentrated sulphuric acid with a 
band at A 610—480. The dichloride, C,.H,,Cl,, was prepared in xylene 
solution and crystallised with 1 mol. xylene in colourless needles, m. p 
271°. A benzene solution of this was boiled with copper powder in an 
atmosphere of carbon dioxide, and 4 : 4’-diphenylenebisbidiphenylylmethy! 
was obtained in needles with brilliant green reflection. The solutions 
had beautiful dark blue colours, which disappeared immediately on 
shaking with air, but no peroxide could be isolated. 

The chief improvement in the preparation of 4 : 4’-diphenylenebisdi- 
phenylmethy! consisted in preparing the necessary 4 : 4’-diphenylene- 
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bisdiphenylearbinol (loc. cit.) by the action of magnesium phenyl 
bromide on 4: 4’-dibenzoyldiphenyl, C,H,Bz°C,H,Bz. This was pre- 
pared by warming together equal weights of diphenyl, aluminium 
chloride and benzoyl chloride. It crystallised from nitrobenzene in 
silvery leaflets, m. p. 216°. 

Methyl diphenylene-3 : 3’-dicarboxylate (Ullmann, A., 1904, i, 725) 
was converted by the agency of magnesium phenyl bromide into 
3 : 3'-diphenylenebisdiphenylearbinol, OH-*CPh,°C,H,°C,H,*CPh,-OH, 
tablets, m. p. 183—184°, this into the dichloride, C,,H,,Cl,, lancets, 
m. p. 175—176°, and the latter was dissolved in benzene and shaken 
with mercury in a sealed tube filled with carbon dioxide. 3: 3’-Di- 
phenylenebisdiphenylmethyl, (C,,H,.)n, was thus obtained in colourless, 
short needles. It gave an orange solution with bands at A 512—520 and 
\ 481—493 in benzene, which became pale on shaking with air, regained 
the colour after a time, lost it again on treatment with more air, and 
so on, until after repeating the performance about ten times, the colour 
was permanently pale yellow. This showed that the free triarylmethyl 
was considerably associated even in solution, which was also proved 
cryoscopically. 

Methy! diphenate and magnesium phenyl! bromide yielded a carbinol 
which lost water when an attempt was made to convert it into the 

chloride. The product, anhydro-2 : 2'-diphenylenebis- 
diphenylcarbinol (annexed formula), formed colour- 

() sy less crystals, m. p. 291—293°. 

Mut ea II. Attempts to prepare tetraphenyl-o-xylylene.— 

The difference in structure between Thiele’s tetra- 

Ph,C—-O—CPh, _ phenyl-p-xylylene [tetraphenylquinodimethane] and 

tetraphenyl-m-xylylene, a bistriarylmethyl (compare 

this vol., i, 517), has led the authors to attempt the preparation of the 

ortho-analogue, but they were not successful, for the necessary carbinol 
too readily formed an inner anhydride. 

Magnesium phenyl bromide and phthalophenone gave tetrapheny/- 
o-xylylene glycol, OH*CPh,*C,H,*CPh,°OH, in prismatic crystals, m. p. 


198°, and this changed into tetraphenylphthalane, CH <Gbr > 0, 
2 


needles, m. p. 174—175°, when treated with any dehydrating agent. 
J.C. W. 


ad-Bisdiphenylene-A*’-butadiene. WILHELM WIsLIcENus [with 
Funke, Ligpotp and Fenrir] (Ber., 1915, 48, 617—624).—The 
author has often observed that when condensations with fluorene are 
carried out in the presence of alkali ethoxides, a small amount of an 
orange to deep red hydrocarbon is formed, which, on recrystallisation, 
yields the same yellowish-red hydrocarbon as was originally obtained 
by the alternate action of sodium ethoxide and ethyl formate on an 
alcoholic solution of fluorene (Wislicenus and Densch, A., 1902, i, 291). 
It is now shown that the compound is formed by the action of alcoholic 
ethoxides alone on fluorene, but that good yields are only possible in 
the presence of air, which accounts for the fact that Mayer (A., 1913, 
1,1171) could not obtain it at all. Moreover, the substance is recognised 
as ad-bisdiphenylene-A”-butadiene, for it can be reduced to the 
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definitely characterised ad-bisdiphenylenebutane (A., 1913, i, 1188). 
It is also suggested that it was this same hydrocarbon which Pummerer 
and Dorfmiiller (A., 1913, i, 963) called “dehydroethylidenebisfluorene,” 
Mayer (/oc. cit.) obtained as a ‘“‘ red hydrocarbon,” and Stollé (A., 1913, 
i, 1171) designated “ dehydrobenzylidenebisfluorene.”’ 

Fluorene (1 mol.) was dissolved in ether and mixed with a solution 
of potassium (14 mols.) in alcohol, when the liquid soon developed a 
dark red colour which paled somewhat when submitted to a current of air 
or oxygen. The mixture was treated with oxygen for a short time 
every day for about five weeks, when a 50% yield of the coloured hydro- 
carbon was deposited. The crude material was extracted with boiling 
xylene, which removed a little of a dark red compound, and then 
ad-bisdiphenylene-A*”-butadiene, eae: CH-CH:C< a ob- 
tained in prisms of the colour of potassium dichromate, m. p. 372—374° 
(thermometer quite immersed). It yielded fluorevone on oxidation, 
fluorene when distilled with zinc dust, and formed a colourless 
tetrachloride, m. p. 215—219°, and a characteristic dipicrate, stellar 
aggregates of reddish-brown needles, m. p. about 260° (decomp.), which is 
useful for purposes of purification. It was reduced by zine and glacial 
acetic acid to ad-bisdiphenylene-A*-butene, C,,.H,., glistening, yellow 
needles, m. p. 267—268°, and by phosphorus and hydriodic acid to 
ad-bisdiphenylenebutane, colourless prisms, m. p. 224—225°. The 
latter was also obtained from the butene by reduction with sodium 
amalgam. J.C. W. 


Bromination of Aromatic Amines. Watrer Fucas (Monatsh, 
1915, 36, 113—141).—Acetic acid appears to be the most favourable 
solvent for the bromination of aromatic amines, and an examination 
has been made of the behaviour of many amines towards bromine in 
this medium. The usual method of procedure was to introduce the 
calculated quantity of a solution of 50 grams of bromine in 200 c.c. of 
the solvent into the cooled solution of the base. If so desired, the 
resulting hydrogen bromide could be removed by the addition of 
sodium or ammonium acetate, and it was also observed that in some 
cases the addition of a little water towards the end of the reaction was 
advantageous. Finally, the brominated base was caused to separate by 
the addition of water, and the product was generally satisfactory both 
from the point of view of quantity and purity. Meta-substituted 
anilines and aniline itself tend to give rise to dibromo-derivatives, 
whereas ortho- and para-substituted anilines generally give dibromo- 
derivatives, sometimes with replacement of another acidic substituent, 
such as -SO,°OH or —CO,H, but the number of bromine atoms actually 
introduced is dependent on the experimental conditions, more par- 
ticularly the concentration of the bromine solution. With regard to 
the position taken by the substituent bromine atom, it is noted that 
the amino-group is of greater directive influence than any other group 
which may be present. If an acidic group is present in the ortho- 
position to the amino-radicle, the bromine atom enters almost quanti- 
tatively at the para-position. Witt’s methods for the preparation and 
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reduction of diazo-compounds (A., 1909, i, 855) proved of great value 
in determining the structure of the products. 

In the course of the investigation it was found that under the 
described conditions, p-toluidine gave rise to 2: 6-dibromo-p-toluidine ; 
p-aminoacetanilide to 3 :5-dibromo-4-aminoacetanilide, colourless, silky 
needles, m. p. 239° (decomp.) ; p-aminoacetophenone to 3 : 5-dibromo- 
4-aminophenyl methyl ketone, colourless, prismatic crystals, m. p. 180° 
(which gives a phenylhydrazone, golden-yellow needles, m. p. indistinct at 
146°, and is convertible by diazotisation into 3 : 5-dibromoaceto- 
phenone, colourless needles, m. p. 66°); sulphanilic acid to s-tribromo- 
aniline and 2: 6-dibromoaniline-p-sulphonic acid; sulphanilamide to 
2 : 6-dibromoanilive-p-sul phonamide, leaflets, m. p. 237°; p-phenetidine 
to 3:5-dibromo-4-aminophenyl ethyl ether, silky needles, m. p. 79°; 
o-toluidine to 4 : 6-dibromo-o-toluidine ; o-aminobenzaldehyde to 3 : 5-di- 
bromo-2-aminobenzaldehyde ; o-aminoacetophenone to 3: 5-dibromo- 
2-aminophenyl methyl ketone, golden-yellow rods, m. p. 130°; o-anisidine 
to 3 :5-dibromo-2-aminophenyl methyl ether, a yellow oil (hydrochloride, 
needles ; acetyl derivative, prismatic crystals, m. p. 145°) ; o-amino- 
phenol to 3:5-dibromo-2-aminophenol (which, however, was not 
obtainable crystalline or colourless) ; aniline to s-tribromoaniline or 
p-bromoaniline, according to the conditions of the experiment ; m-tolu- 
idine to 2:4: 6-tribromo-m-toluidine ; m-nitroaniline to 2 : 4 :6-tri- 
bromo-, 4 : 6-dibromo- or 4-bromo-3-nitroaniline, according to the con- 
ditions ; m-phenylenediamine to a brown substitution product, which 
could not be purified ; m-aminobenzaldehyde to 2: 4 : 6-tribromo-3- 
aminobenzaldehyde ; m-aminoacetophenone to 2 : 4 : 6-tribromo-3-amino- 
phenyl methyl ketone, prisms, m. p. 121° (it gave a phenylhydrazone, 
needles, m. p. 120°, and by the diazo-reaction was convertible into 
2:4:6-tribromoacetophenone, needles, m. p. 93°5°, which on oxidation 
with alkaline permanganate solution gave 2: 4: 6-tribromopheny/- 
glyoxylic acid, needles, m. p. 174° (acid permanganate solution oxidised 
this to s-tribromobenzoic acid); o-nitroaniline to 4-bromo-2-nitro- 
aniline, and anthranilic acid to 5-bromoanthranilic acid. D. F. T. 


The Nature of Subsidiary Valencies. X. Limits of Stability 
of Complex Anions. II. Fritz Eparaim and Ernst Hocuu i (Ber., 
1915, 48, 629—637. Compare A., 1914, i, 827 ; and this vol., ii, 166). 
—The dissociation pressures of the hydrochlorides of the following 
bases have been measured at various temperatures ; p-iododimethyl- 
aniline, dimethylaniline, benzylmethylaniline, diamylaniline, pyridine, 
piperidine, quinaldine, quinine, strychnine, azobenzene, dimethylpyrone, 
p-benzoquinone and acetanilide. Methylallylaniline, dipropylaniline, 
dimethy|l-o-4-xylidine and a-picoline combined readily with at least two 
molecules of hydrogen chloride, but the products could not be 
crystallised. A bromo-3-nitrodimethylaniline, C,H,O,N,Br, obtained 
in silky, orange needles, m. p. 94°, by brominating m-nitrodimethyl- 
aniline, formed a monohydrochloride which had no measurable tension 
at 130°. 

The tensions of the dihydrobromides of diethylaniline, pyridine and 
quinoline were also measured, but dimethylaniline, dimethyl-o-toluidine 
and benzylmethylaniline only gave liquid salts. The dihydriodides of 
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quinoline, diethylaniline and benzylmethylaniline were also examined. 
A table is given in which the temperatures at which these salts and 
those described in the seventh paper (A., 1914, i, 827) develop 350 mm. 
pressure are recorded. It is evident that the acid chlorides are 
generally more stable than the corresponding bromides, and much more 
so than the iodides. J.C. W. 


Preparation of Salts of Phenylcarbamic Acid. Epvuarp 
Kopetscunt (Ber., 1914, 4'7, 2987—2990).—Houben and others found 
that the magnesium iodide salts of phenylcarbamic acids derived from 
secondary bases undergo rearrangement into derivatives of p-amino- 
benzoic acid when heated, whereas those derived from primary bases 
merely suffer decomposition (A., 1909, i, 921 ; 1910, i, 34, 110). The 
author has now tried the effect of heat on simple, anhydrous, alkali 
salts of phenylcarbamic acid. 

Small pieces of sodium were mixed with fifty times as much aniline 
in a bomb, which was then filled with carbon dioxide under 45 atmos, 
and heated in an electric oven at 220—240°. Impure sodiwm phenyl- 
carbamate separated on cooling as a voluminous powder. Potassium 
phenylcarbamate, NH Ph:CO,K, was made by passing a brisk current of 
dry carbon dioxide through a large excess of aniline at the ordinary 
temperature and introducing small pieces of the metal from time to 
time. It isa white powder. The salts are very soluble in water but 
the solutions soon deposit aniline. They suffer decomposition into 
aniline (with traces of carbanilide and phenylcarbylamine) and sodium 
carbonate (with a trace of an aminobenzoic acid in the case of the 
potassium salt) on heating at 250—260° in an indifferent atmosphere, 
and react with ethyl iodide to give ethylanilines and not the expected 
phenylurethane. J.C. W. 


Dehydration and Usterification of cycloHexanol and of 
4-Methyleyclohexan-l-ol by Oxalic Acid. A. Jury (Bull. Soc. 
chim., 1915, [iv], 17, 167—175. Compare Zelinski and Zelikoff, A., 
1902, i, 2).—The action of oxalic acid on cyc/ohexanol or its homologue 
when they are heated together varies according to the proportions of 
acid and alcohol used. 

When cyclohexanol (1 mol.) is heated with oxalic acid (} mol.), 
about 80% of the alcohol remains unaltered, the remainder being 
converted into cyclohexyl owalate, small, white crystals, m. p. 45°, 
b. p. 190—191°/13 mm., together with a trace of cyclohexene. If 
the molecular proportions of alcohol and acid are 1:1 or 1:3, the 
main product is cyclohexene, the rest of the alcohol being recovered 
unchanged. ‘ 

If 4-methyleyclohexan-1-ol (1 mol.) is heated with oxalic acid (} mol.), 
30% of the alcohol is recovered unchanged, the remainder being 
esterified. The product contains a solid and a liquid 4-methylcyclohexyl 
oxalate, which are apparently cis-trans-isomerides. The solid has 
m. p. 98°, b. p. 192—193°/27 mm. The liquid has b. p. 198—199‘/ 
. 16 mm., D° 1-044, and does not solidify even when cooled in methyl 
chloride. The two isomerides yield the same original alcohol on saponi- 
fication, and in their preparation the proportion of solid to liquid 
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obtained is invariably 1:2. If, in this preparation, equimolecular 
proportions of esleohol and acid are taken, 50% of the alcohol is 
recovered unchanged and the remainder is converted into equal parts 
of 4-methyleyclohexene and the oxalate mentioned above. If the 
proportions of alcohol and acid used are 1:3, about 50% of the alcohol 
is dehydrated and the remainder is recovered unchanged. W. G. 


Solubility of Salts of Nitrophenols in Mixtures of Alcohol 
and Water. V. M. Fiscuer (J. Russ. Phys. Chem. Soc., 1914, 46, 
1250—1270).—According to Goldschmidt (A., 1895, ii, 382), the 
solubility of salts crystallising with water should be increased by 
addition of alcohol, carbamide, glycerol or, in general, any non- 
electrolyte, as the latter raises the transition point of the higher 
hydrate into the lower or into the anhydrous salt; this conclusion 
assumes, however, that the solubility of the anhydrous salt is changed 
either not at all or but little by addition of the non-electrolyte. From 
the results of their experiments, Loewenherz (A., 1896, ii, 149) and 
Hudson (A., 1909, ii, 131) assert that Goldschmidt’s rule cannot be 
generalised, since only in rare cases does the solubility of an anhydrous 
salt remain unchanged on addition of a non-electrolyte. Thus, the 
solubility of decahydrated sodium sulphate is markedly lowered by 
carbamide, or else the lowering of the solubility of the anhydrous salt 
is greater than the increase in solubility of the hydrate. Further, the 
solubilities of barium, calcium, and strontium nitrates in water are 
depressed by addition of alcohol (compare D’Ans and Siegler, A., 1913, 
ii, 214). 

The author finds that the solubility of sodium picrate (+ H,O) in 
mixtures of alcohol and water at 25° exhibits two minima, at 25 and 
95—99 vol. % of alcohol respectively and a maximum at 50 vol. %; 
in absolute alcohol the solubility is greater than in water. Similar 
solubility isotherms, with two minima and one maximum, are shown 
by barium (+5H,O) and potassium picrates, tetra- and di-hydrated 
sodium p-nitrophenoxides, sodium 3 : 4-dinitrophenoxide (+ H,0), 
sodium 4-chloro-3-nitrophenoxide (+H,O), and barium dinitro- 
salicylate. In mixtures of acetone and water, a maximum of 
solubility is shown by potassium picrate and sodium 3: 4-dinitro- 
phenoxide, which thus resemble potassium permanganate and boric 
and succinic acids (compare Herz and Knoch, A., 1904, ii, 709). In 
mixtures of methyl alcohol and water, the sodium dinitrophenoxide 
exhibits a minimum solubility at 95—96 vol. % of the alcohol, and in 
the absolute alcohol is more soluble than in water, as was found by 
Bruyn (A., 1893, i, 244) for hydrated salts in absolute methyl and 
ethyl alcohols. The solubility of potassium picrate is lowered at first 
slowly and afterwards more rapidly by addition of metbyl alcohol, the 
curve changing direction at 60 vol. % of the alcohol. 

The maximal and mivimal solubilities of the salts of the nitro- 
phenols in mixtures of ethyl alcohol aud water are displaced in one 
or the other direction according to the nature of the salt and to the 
temperature, so that the influence of the hydration of the alcohol 
as the cause of the phenomenon is excluded. Further, the degree of 
dissociation of these salts in mixtures of alcohol and water exhibits no 
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abnormality (compare Cohen, A., 1898, ii, 154), and the viscosity of 
the solutions shows no discontinuity, so that the variation in the 
solubility is not due to the presence of hydrates. 

The author regards the anomalous solubility curves of salts of the 
nitrophenols in aqueous ethyl alcohol as due to displacement of the 
equilibrium, NO,°C,H,-ONa — O:C,H,:N(ONa):O. This explanation 
is supported by the observation that the coefficient of extinction of 
these solutions does not change linearly with the concentration of the 
alcohol, and also by the results of Scharvin (A., 1910, ii, 396), 
Waliaschko (A., 1910, ii, 1015), and Bortini (A., 1914, ii, 400). 

The numerical results of the solubility measurements are given 
in detail. T. H. P. 


Nitration of Dimethyl-m-phenetidine. Frépirxic Reverpin 
(Bull. Soc. chim., 1915, [iv], 17, 190—196. Compare Reverdin and 
de Luc, A., 1914, i, 831).—A comparison of the action of nitric acid 
under different conditions on dimethyl-m-phenetidine and dimethyl- 
m-anisidine. The dimethyl-m-phenetidine used was prepared by the 
action of methyl sulphate on m-phenetidine, the product of the reaction 
being treated with aqueous sodium hydroxide. 

When nitric acid (D 1°4) is slowly added to a solution of dimethyl- 
m-phenetidine cooled in a freezing mixture no action occurs, but if the 
temperature is then slowly raised to 70° nitration occurs, and, on pour- 
ing the mixture into water, a yellow precipitate separates. On crystal- 


lisation from alcohol and finally from benzene, this yields pale yellow 
needles of 4:6-dinttro-3-nitrosomethylaminophenetole (I.),m. p. 113—114°. 


OEt OEt 


No,/ 
q /XMen0, 
Xo, 
(III.) 


If the temperature is only raised to 25° the nitration takes longer, and 
the product is a mixture of this nitrosoamine and 4 : 6-dinitro-3-dimethyl- 
aminophenetole (LI.), yellow needles, m. p. 172°. These two compounds 
are separable owing to their differing solubilities in alcohol. If, during 
the nitration, the temperature only rises to 12°, the compound, m. p. 
172°, is the only product. 

By the action of nitric acid (D 1:25) on the nitrosoamine dissolved 
in acetic anhydride, or on the original base in the same solvent at 20°, 
4 : 6-dinitro-3-methylnitroaminophenetole (III.), m. p. 137—138°, is 
obtained. If the nitrosoamine, m. p. 113—114°, is boiled for one hour 
with moderately concentrated hydrochloric acid it is converted into 
4 : 6-dinttro-3-methylaminophenetole, yellow needles, m. p. 210°. This 
compound is also obtained by boiling the nitroamine, m. p. 137—138°, 
with phenol. 

The position of the nitro-groups in these compounds is shown by the 
fact that when the nitroamine is boiled with alcoholic potassium 
hydroxide for one hour, and the resulting potassium salt decomposed 
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by hydrochloric acid, 4:6-dinitro-3-methylaminophenol, m. p. 182° 
(compare Reverdin and de Lue, Joc, cié.), is obtained. 

A comparison of the behaviours of dimethyl-m-phenetidine and 
dimethyl-m-anisidine on nitration shows that the only difference is 
that in the case of dimethyl-m-phenetidiue, the temperatures at which 
the reactions commence are higher than with the other base, the 
products of the reactions being similar in each case. 

The author has now succeeljed in preparing 4 : 6-dinitro-3-methyl- 
nitrosoaminoanisole in yellow needles, m. p. 115°, by the action of 
nitric acid, under the conditions set out above, substituting dimethyl- 
m-anisidine for dimethyl-m-phenetidine, and allowing the temperature 
to rise to 45° before pouring the product into water. W. G. 


Behaviour of Phenols with Unsaturated Side-Chains towards 
Ozone. Ortro N. Wirt (Ber., 1915, 48, 231—233, 698—699; 
C. Harriss, ibid., 410).—Polemical. J.C. W. 


Action of Organo-magnesium Compounds on Methyl 
1-Hydroxy-8-naphthoate. Franz Preissecker (Monatsh., 1914, 35, 
889—908).—Magnesium ethyl iodide reacts with methyl 1-hydroxy-f- 
naphthoate, yielding B-1-hydroxy-2-naphthylpropylene, 

OH-C,,H,*CMe:CH,, 
which crystallises in colourless prisms, m. p. 121—122°, gives a red 
coloration with ferric chloride, and on treatment with bromine in 
carbon tetrachloride solution is converted into a-bromo-B-l-hydroxy- 
2-naphthylpropylene, OH'C,,H,*CMe:CHBr, m. p. 191—193° 
(decomp. 198°). 

y-1-Hydroxy-2-naphthylpentan-y-ol, OH-C,,H,*CEt,-OH, prepared 
from the methyl ester and magnesium ethyl iodide, has m. p. 80—81°. 

The action of magnesium phenyl bromide results in the formation of 
diphenyl-1-hydroxy-B-naphthylcarbinol, OH-C,,H,*CPh,-OH, large, 
prismatic crystals, m. p. 119—121° with previous reddening at 110°, and 
B-naphthafuchsone (2-diphenylmethylene-1-naphthaquinone), 

C,,H,0:CPh,, 
deep red prisms of rhombic section, m. p. 138—139° (compare 
Kauffmann and Egner, A., 1914, i, 139). 

The last-named substance reacts with hydroxylamine in alcoholic solu- 
tion, yielding 2-hydroxylaminodiphenylmethyl-1-naphthaquinoneoxime, 
18. —_ Ve ate deen _. lustrous, silky, white needles, 
m. p. 142°, and is reduced by zine dust and glacial acetic acid to 
diphenyl-1-acetoxy-B-naphthylmethane, OAc*C,,H,*CHPh,, which forms 
pale yellow leaflets, m. p. 92—93°, and on hydrolysis with alcoholic 
hydrogen chloride is converted into the original quinone. 

2-aa-Dinaphthylmethylene-1-naphthaquinone, 

| C.H as 

6 * SCH: , 
prepared from methyl 1 -hydroxy-8-naphthoate and magnesium 
a-naphthyl bromide, crystallises in dark red, microscopic prisms, m. p. 
173—175°, gives an indigo-blue coloration with sulphuric acid and is 
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reduced by zinc dust and acetic acid to aa-dinaphthyl-l-acetoxy-f- 
naphthylmethane, OAc*C,,H,*CH(C,,H,)., pale yellow, leafy crystals, 
m. p. 103—105° (decomp.). F. B. 


Compounds of Catechol and Phenol with Alkaline or 
Alkaline Earth Salts of Various Acids. R. F. Wetianp and 
Witnetm Devyzex (Ber., 1914, 47, 2990—2994).—Other examples 
of the behaviour of phenolic substances as alternatives to the water 
molecules in aquo-salts are described (compare A., 1914, i, 525, 953). 

Solutions of potassium benzenesulphonate and catechol (1—4 mols.) 
deposit the compound, C,H,*SO,K,C,H,(OH),, in thio, hexagonal, 
glistening leaflets. Alcoholic solutions of anhydrous calcium chloride 


and catechol (3—4 mols.) give the compound, | calor ot, [Ol in 


well-developed, colourless crystals. A solution of sodium acetate 
(1 mol.), catechol (2 mols.) and acetic acid (1 mol.) deposits the 
compound, Bote +f |Oae, in long, stout, hexagonal plates. 
The compound, 20,H,-OH,Me-CO,K, erystallises in large tablets from 


alcoholic solutions of potassium acetate and phenol (1—5 mols.) 
J.C. W. 


Dihydric Alcohols obtained by the Reduction of Substituted 
Dihydroresorcins. ArtTHUR WiLLIAM CrossteY and Nora Renovur 
(T., 1915, 10'7, 602—610).—In an earlier paper (T., 1908, 93, 629), 
a method has been described for obtaining substituted cyclohexadienes 
from 1: 3-dibromo-derivatives of the saturated cyclohexanes. As it 
was considered probable that these substances could be more readily 
obtained from dibydric alcohols, a study has been made of the dihydric 
alcohols formed by the reduction of substituted dihydroresorcins with 
sodium and alcohol (compare Zelinski and Uspenski, A., 1913, i, 607). 
The dihydric alcohols are crystalline compounds, are neutral to litmus, 
readily yield dibenzoyl derivatives, and do not absorb bromine in 
chloroform solution. In many respects they resemble glycols as 
they have a sweet taste and are easily soluble in water but not in 
ether. 

On reducing dimethyldihydroresorcin, 1 : 1-dimethylcyclohexane- 
3 : 5-diol, CMe On cron) > Oil, m 147°, is obtained in a 

: ’ 2 SOH,-CH(OH) » M. Pp. ’ 
yield of 66—68% of the theoretical together with 7—10% of 
1 : 1-dimethyleyclohexan-3-ol ; the o-nitrobenzoyl derivative of the latter 
compound has m. p. 62°. The dibenzoyl derivative of 1: 1-dimethyl- 
cyclohexane-3 :5-diol, m. p. 135—136°, forms transparent, flattened 
needles. 

Methyldibydroresorcin on reduction furnishes 1-methylcyclohexane- 
3:5-diol together with 1l-methyleyclohexan-3-ol, the o-nitrobenzoyl 
derivative of which has m. p. 54° 1-Methylcyclohexane-3 : 5-diol, 
m. p. 75°, crystallises in radiating clusters of glistening needles; its 
dibenzoy/ derivative has m. p. 81°. From the mother liquors a small 
quantity of a substance, m. p. 143°5°, was isolated which probably 
consisted of an isomeric form of the diol. 

By the reduction of trimethyldihydroresorcin, 1 : 1 : 2-trimethyleyclo- 
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hexan-3-ol and 1:1: 2-trimethyleyclohexane-3 :5-diol, m. p. 150°, are 
produced. The latter compound crystallises in nacreous, flattened 
needles, and furnishes a dibenzoyl derivative, m. p. 97°. 

isoPropyldihydroresorcin similarly yields 1-isopropylcyclohexan-3-ol, 
and 1-isopropyleyclohexane-3 : 5-diol, m. p. 124°, which forms radiating 
clusters of flat, transparent needles, and gives a dibenzoyl derivative, 
m. p. 84°. 

On reducing phenyldihydroresorcin, 1-phenyleyclohexan-3-o0l and 
1-phenyleyclohexane-3 :5-diol are produced. 1-Phenyleyclohexan-3-ol, 
m. p. 81°, forms radiating clusters of colourless needles. 1-Phenyleyclo- 
hexane-3 :5-diol (Knoevenagel, A., 1896, i, 289) has m. p. 160°; the 
dibenzoyl derivative forms transparent needles containing solvent of 
crystallisation, and on hydrolysis gives the original phenyleyelo- 
hexanediol, m. p. 160°. A second variety of 1-phenyleyclohexane- 
3:5-diol, probably the cis-form, m. p. 134°, is also obtained in small 
quantities ; it forms nacreous, scaly needles, and yields a dibenzoyl 
derivative, m. p. 117°, which crystallises in silky needles and on 
hydrolysis is reconverted into the diol, m. p. 134°. E. G. 


Catalytic Reduction of Organic Halogen Compounds. W. 
Borscue and G. Heimmpircer (Ber., 1915, 48, 452—458).—According 
to the accepted views, the catalytic reduction of halogeno-ethylenes 
consists in the addition of hydrogen followed by the replacement of the 
halogen, and the latter stage is said to proceed much more slowly than 
the former (Willstitter and Hatt, A., 1912, i, 545; Ott, A., 1913, 
i, 825). This being so, it was hoped that w-halogenostyrenes could be 
reduced to w-halogenoethylbenzenes which would be useful for synthetic 
purposes, It was found, however, that halogen-free compounds were 
always obtained forthwith. This could happen according to the 
scheme : 


+H -HX 
Ar-CH:CHX —-> Ar-CH,-CH,X —+> Ar-CH:CH, —-» Ar-CHMe, 
but benzyl and benzylidene chlorides give toluene by catalytic reduc- 
tion and, therefore, the conclusion must be drawn, that under certain 
conditions halogens may be directly substituted by hydrogen during the 
hydrogenation. 

Piperonylacrylic acid was dissolved in potassium carbonate, mixed 
with potassium hypochlorite at 0°, and then submitted toa slow stream 
of carbon dioxide, when w-chlorovinyl - 3 : 4 - methylenedioxybenzene 
[a-chloro-B-piperonylethylene|, CH,:O0,:C,H,-CH:CHCl, separated in 
colourless needles, m. p. 29—30°. This was reduced by colloidal 
palladium and hydrogen to ethylcatechol methylene ether, b. p. 213° 
(Klages and Eppelsheim, A., 1904, i, 45). 

w-Chloro-p-methoxystyrene, OMe*C,H,*CH:CHCI, was prepared in the 
same way from p-methoxycinnamic acid, in colourless leaflets, m. p. 
34°, and was reduced to p-methoxyethylbenzene, b. p. 195—196° (zbid.). 
The reduction seemed to be favoured by alcohol, for it took four times 
as long in acetone. 

w-Bromostyrene gave ethylbenzene; benzylidene chloride gave 
toluene and a small amount of s-dichlorodiphenylethane, 

CHPhCl-CHPhC! ; 
whilst benzotrichloride gave s-tetrachlorodiphenylethane. J.C. W. 
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Polyhydric Mercaptans of the Benzene Series. IV. 
Sulphonation of Thiophenolic Ethers. J. PottaKk (Monatsh, 
1914, 35, 1445—1465. Compare A., 1914, i, 39).—Metby] ethers of 
polyhydric phenols have been prepared by sulphonating methylthiol- 
benzene and m-dimethylthiolbenzone, and reducing the sulphonyl 
chlorides with tin and hydrochloric acid. Thus, methylthiolbenzene on 
treatment with fuming sulphuric acid yields a mixture of 1-methy]l- 
thiolbenzene-2 : 4-disulphonic and p-methylthiolbenzenesul phonic acids, 
the chlorides of which are reduced to 2 : 4-dithiol-1-methylthiolbenzene 
and 4-thiol-1-methylthiolbenzene respectively. 

[With A. Wrenerpercer. |—1-Methylthiolbenzene-2 : 4-disulphonyl 
chloride, SMe-C,H,(SO,Cl),, is prepared from the mixture of mono- 
and di-sulphonic acids mentioned above by heating the potassium salts 
with phosphorus pentachloride at 150° and extracting the resulting 
chlorides with ether. It is less soluble than the mono-sulphony! 
chloride and crystallises in stellar aggregates of white needles, m. p. 
103—106°. On reduction with tin and hydrochloric acid it yields 
2 : 4-dithiol-1-methylthiolbenzene, SMe*C,H,(SH),, as a yellow oil, b. p. 
182—184°/16 mm. 

The latter compound is oxidised by hydrogen peroxide in ammoniacal 
alcoholic solution to a pale yellow, amorphous substance, probably 
(SMe:C,H,S,)n, insoluble in all organic media, It forms a diacetyl 
derivative, SMe-C,H,(SAc),, crystallising in white flakes, m. p. 62—66°, 
and reacts with chloroacetic acid in ajkaline solution, yielding 1-m«thy/l- 
thiolbenzene-2 : 4-dithiolacetie acid, SMe*C,H,(S:CH,°CO,H),, which 
crystallises from water in a felted, asbestos-like nmss of lustrous, silky 
needles, m. p. 157—160°. With chloro-2 : 4: 6-trinitrobenzene it yields 
1-methylthiol-2 : 4-di-2' : 4’ : 6’-trinitrophenylthiolbenzene, 

SMe:C,H,{S-C,H,(NO,),],. 
This has m. p. 228—231°, and separates from glacial acetic acid in 
cry-tals containing 2 mols. of the solvent. 

1:2: 4-Trimethylthiolbenzene, C;H,(SMe),, prepared by methylating 
2: 4-dithiol-l-methylthiolbenzene with methyl sulphate and aqueous 
potassium hydroxide, forms hemispherical clusters of soft, white 
needles, m. p. 49—53°. 

The yellow, oily chloride obtained by evaporating the ethereai 
extract from the 1-methylthiolbenzene-2 ; 4-disulphonyl chloride 
consists mainly of p-methylthiolbenzenesulphonyl chloride, and on 
rednetion with tin and hydrochloric acid undergoes partial demethy]- 
ation with the formation of p-dithiolbenzene and o0(?)-thiolmethy]thiol- 
benzene, SMe-C,H,°SH, which was isolated in the form of its 2 : 4 : 6-tri- 
“Er 4 derivative, SMe-C,H,°S-C,H,(NO,),, dark red crystals, m. p. 
144—147°. 

The author inclines to the view that this trinitrophenyl derivative 
is an ortho-compound, whilst the trinitrophenyl derivative, m. p. 
178—180°, described below represents the para-isomeride, but whether 
the ortho-compound owes its formation to the presence of o-methylthiol- 
benzenesulphonie acid in the original mixture of sulphonic acids could 
not be determined. 

The interaction of methylthiolbenzene and sulphuric acid 
yields a monosulphonic acid, which forms a potassium salt crystal- 
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lising in pearly flakes, and consists mainly, if not entirely, of 
p-methylthiolbenzenesulphonic acid. Reduction of the corresponding 
sulphonyl chloride results in the formation of a mercaptan mixture, 
which is converted by methyl sulphate and aqueous potassium hydr- 
oxide into 1:4-dimethylthiolbenzene, and on treatment with chloro- 
2:4:6-trinitrobenzene in alcoholic solution gives rise to p-di-2 : 4: 6- 
trinitrophenylthiolbenzene and _ p(t)-methylthiol-2 : 4 : 6-trinitrophenyl- 
thiolbenzene, SMe*C,H,°S-C,H,(NO,),, crystallising in slender, pale 
yellow needies, m. p. 178—180°. 

p-Di-2 : 4 : 6-trinitrophenylthiolbenzene, C,H,[S°C,H,(NO,),],, pre- 
pared from p-dithiolbenzene and chloro-2 : 4: 6-trinitrobenzene in 
alcoholic solution, has m. p. 263—266°; the meta-isomeride crystal- 
lises in lustrous, orange scales, m. p. 207—211°. 

| With B, Scuapier. |—1 :3-Dimethylthiolbenzene-4 : 6-disulphonic acid, 
prepared by sulphonating m-dimethylthiolbenzene, forms a chloride, 
C,H,(SMe),(SO,Cl),, crystallising in small, white leaflets (decomp. 
170—176°). The constitution of the chloride has been established by 
its conversion into 1:3:4:6-tetrachlorobenzene when heated with 
thionyl chloride. 

4: 6-Dithiol-1 : 3-dimethylthiolbenzene, C,H,(SMe),(SH),, obtained by 
reducing the chloride with zinc dust and hydrochloric acid, forms 
greenish-yellow, felted needles, m. p. 78—81°, and is oxidised by 
hydrogen peroxide in alcoholic ammoniacal solution to a yellow 
amorphous substance, (C,H,[SMe}],S,)n, m. p. 220° with previous 
sintering at 65°. It reacts with chloroacetic acid and with methyl 
sulphate in alkaline solution, yielding 1 : 3-dimethylthiolbenzene-4 : 6- 
dithiolacetic acid, C,H,(SMe),(S*CH,*CO,H),, small, white needles, m. p. 
189—192°, and 1:3: 4: 6-tetramethylthiolbenzene, C,H,(SMe),, long, 
yellow needles, m. p. 123—127°, respectively. 

The diacetyl derivative crystallises in pearly, lustrous plates, m. p. 
153—156° ; the di-2 : 4 : 6-trinitrophenyl derivative, 

C,H,(SMe),[S-C,H,(NO,)s]>» 
separates from glacial acetic acid in shimmering, pale yellow scales, 
m. p. 242—248°, containing two molecules of the solvent. F. B. 


Polyhydric Mercaptans of the Benzene Series. V. Sub- 
stituted m-Dithiolbenzenes. J. Pottak and A. WIENERBERGER 
(Monatsh., 1914, 35, 1467—1491)—A further extension of the 
method, described in the preceding abstract, of preparing polyhydric 
mercaptans by the reduction of the corresponding sulpbony] chlorides. 

1: 3-Dichlorobenzene-4 : 6-disulphonyl chloride, C,H,Cl,(SO,Cl),, 
prepared by the interaction of phosphorus pentachloride and the 
potassium salt of resorcinoldisulphonic acid (Fischer, A., 1881, 1147), 
crystallises in short, stout, white needles, m. p. 122—123°. The 
position of the substituents has been established by the formation of 
1:3:4:6-tetrachlorobenzene when the sulphonyl chloride is heated 
with thionyl chloride at 170°. The chloride is reduced by tin and 
hydrochloric acid to 1: 3-dichloro-4 : 6-dithiolbenzene, C,H,Cl,(SH),. 
This crystallises in white scales or stout, pale yellow needles, 
m. p. 113—115°, and yields a diacetyl derivative, crystallising in long 
needles, m. p. 64—67°. It reacts with chloroacetic acid and with 
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ethy! chlorocarbonate in alkaline solution to form 1 : 3-dichlorobenzene- 
4 :6-dithiolacetic acid, C,H,Cl,(S*CH,"CO,H),, white, asbestos-like, 
silky needles, m. p. 200—204°, and 1 : 3-dichloro-4 : 6-diethylthio- 
carbonatobenzene, C,H,Cl,(S-CO,Et),, white, rectangular leaflets having 
a pearly lustre, m. p. 50—52°, respectively. 

With chloro-2 : 4 : 6-trinitrobenzene in alcoholic solution it yields 

1 : 3-dichloro-4 : 6-di-2' : 4’ : 6'-trinitrophenylthiolbenzene, 

C,H,Cl,[S-C,H.(NO,)s]., 

small, vivid yellow needles, m. p. 272—274°, and on methylation with 

methyl sulphate is converted into 1 : 3-dichloro-4 : 6-dimethylthiol 

benzene (Zincke and Kriiger, A., 1913, i, 44). 

1 : 3-Dichloro-6-methylthiol-4-methylsulphinyl benzene, 

SMe:C,H,Cl,"SOMe, 

prepared by oxidising 1 : 2-dichloro-4 :6-dimethylthiolbenzene with 

nitric acid in glacial acetic acid solution, crystallises in tufts of pale 

yellow needles, m. p. 122—123°; oxidation with fuming nitric acid or 

with hydrogen peroxide in cold glacial acetic acid solution results in the 

formation of | : 3-dichloro-4 : 6-dimethy/sulphinylbenzene, 

C,H,Cl,(SOMe),, 

lustrous, pearly scales, m. p. 264—266°. That the last-named 

compound is a disulphoxide and not a sulphone is shown by its ready 

reconverrion into the parent substance by hydrobromic acid. 

1 : 3-Dichloro-4 : 6-dimethylsulphonylbenzene, C,H,C!,(SO,Me),, pre- 
pared by oxidising 1: 3-dichloro-4:6-dimethylthiolbenzene with 
hydrogen peroxide in hot glacial acetic acid solution, crystallises in 
long, white needles, m. p. 236—-238°. On treatment with chlorine in 
chloroform solution, 1 : 3-dichloro-4:6-dithiolbenzene gives rise to 
1 : 3-dichloro-4 : 6-dichlorothiolbenzene, m. p. 95—97° (Zincke and 
Kriiger, loc. cit., give 103°); oxidation with hydrogen peroxide in 
alcoholic ammoniacal solution yields a substance, (C,H,CI,S,)n, identical 
with that obtained by Zincke and Kriiger by the action of alcohol or 
strong alkalis on 1 : 3-dichloro-4 : 6-dichlorothiolbenzene. 

1 : 3-Dimethoxybenzene-4 :6-disulphonic acid, C,H,(OMe),(SO,H),, 
obtained (1) by directly sulphonating resorcinol dimethyl ether or (2) 
by the action of methyl sulphate and aqueous potassium hydroxide on 
potassium | : 3-dihydroxybenzene-4 ;: 6-disulphonate and subsequent 
hydrolysis of the resulting ester, forms a potassium salt, crystallising 
in small, pale yellow, oblique prisms. The chloride, 

C,H,(OMe),(SO,Cl),, 
forms strongly refractive, pale yellow crystals, m. p. 175—178°, 
belonging to the rhombic system (a:b: c=0°9228:1:0°9179), and on 
reduction with tin and hydrochloric acid is converted into a mixture of 
1 : 3-dimethoxy-4 : 6-dithiolbenzene, 1 : 3-dimethoxy-4-thiolbenzene, and 
m-dimethoxy benzene. 

1 : 3-Dimethoaxy-4 : 6-dithiolbenzene, C,H,(OMe),(SH),, is best pre- 
pared by reducing 1 : 3-dimethoxybenzene-4 : 6-disulphonyl chloride 
with zine dust and hydrochloric acid in alcoholic solution. It crystal- 
lixes in pale yellow rosettes, m. p. 89—92°, b. p. 189—190°/20 mm., 
forms a diacetyl derivative, lustrous, silvery scales, m. p. 168—172°, 
and is oxidised by hydrogen peroxide in alcoholic ammoniacal solution 
to an amorphous substance, [C,;H,(OMe),S8, ]n. 
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With chloroacetic acid and methyl sulphate in alkaline solution it 

yields 1 : 3-dimethoxybenzene-4 : 6-dithiolacetic acid, 
C,H,(OMe),(S*CH,*CO,H),, 

slender needles, m. p. 158—160°, and 1 :3-dimethoxy-4 : 6-dimethyl- 

thiolbenzene, C,H,(OMe).(SMe),, pale yellow needles, having a silky 

lustre, m. p. 83—86°. 

1 : 3-Dimethowy-4-thiolbenzene, C,H,(OMe),*"SH, obtained by the 
reduction of 1 : 3-dimethoxybenzene-4 : 6-disulphony] chloride with tin 
and hydrochloric acid, is a strongly refractive, pale yellow oil, b. p. 
159—160°/20 mm., yields on oxidation with hydrogen peroxide the 
substance |C,H,(OMe),S], as a yellowish-white powder and reacts with 
chloroacetic acid and with methyl] sulphate in alkaline solution to form 
1 : 3-dimethoxybenzene - 4 - thiolacetic acid, C,H,(OMe),*S-CH,*CO,H, 
white crystals, m. p. 92-—96°, and 1 : 3-dimethoxy-4-methylthiolbenzene, 
C,H,(OMe),*SMe, white, silky, lustrous needles, m. p. 33—37°, re- 
spectively. The acety/, m. p. 48—66° (not sharp), and 2: 4: 6-trinitro- 
phenyl derivatives, C,H,(OMe),"S°C,H,(NO,),, red needles, m. p. 
147—148°, are also described, F. B. 


5-Thiol-a-naphthol. H. Rennert (Ber., 1915, 48, 459—470).— 
The preparation and properties of compounds very similar to the deriva- 
tives of 4-thiol-a-naphthol (Zincke and Ruppersberg, this vol., i, 135) 
are described. 

A solution of the technical sodium a-naphthol-5-sulphonate was clari- 
fied by freshly precipitated lead sulphide and then shaken with ethyl 


chlorocarbonate, which formed sodium 1-ethylcarbonatonaphthalene-5- 
su/phonate, C,,H,,O,SNa, in colourless needles. This was converted 
into the sulphonyl chloride, CO,Et‘O-C,,H,°SO,Cl, long needles, m. p. 
79°, which yielded the anilide, leaflets, m. p. 129°, and was also 
reduced by zine dust and hydrochloric acid to 1-ethylcarbonato-5-thiol- 
naphthalene, SH-C,,H,*O°CO,Et. This separated in colourless crystals, 
m. p. 41—42°, formed an acetyl derivative, C,,H,,0,S, long, silky 
needles, m. p. 86°, and was oxidised by ferric chloride in alcohol to 
aa -diethylcarbonatonaphthyl 5 : 5'-disulphide, (CO,Et-O°C,,H,),S,, m. p. 
87°. It was also methylated by methyl sulphate to the compound, 
CO,Et-O°C,,H,"SMe, m. p. 79°, which yielded with bromine in acetic 
acid a brominated perbromide, C,,H,,0,Br,8, reddish-brown needles, 
m. p. 103° (decomp.), and this was converted into the sulphoxide, 
CO,Et:O-C,,H,;BreSOMe (bromine probably in 4), long needles, m. p. 
119—120°. 1t did not give a sulphoxide on oxidation with concen- 
trated hydrogen peroxide, but the 1-ethylcarbonatonaphthyl-5-methyl- 
sulphone, CO,Et-O-C,,H,*SO,Me, glistening needles, m. p, 94—95°. 

The ethylcarbonatothiolnaphthalene also reacted with benzy! chloride 
to give 5-a-ethylcarbonatonaphthyl benzyl sulphide, 

CO,Et-O-C,,H,*S:CH,Pb, 

colourless leaflets, m. p. 136—137°. This was converted into the 
above sulphony! chloride, m. p. 79°, by the action of chlorine in acetic 
acid, and was oxidised to the sulphone, C,,H,,0,S, slender needles, 
m. p. 130°, by perhydrol. 

The ethylearbonatomercaptan was also hydrolysed, by boiling with 
dilute sodium hydroxide and a little sodium sulphide, to 5-thiol-a- 
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naphthol, SH-C,,H,-OH, which forms glistening needles, m. p. 
131—132°, and yields a diacetate, m. p. 149—150°. The other ethyl- 
carbonato-derivatives were also hydrolysed. 5-a-Hydroxynaphthyl 
methyl sulphide [5-methylthiol-a-naphthol}, OH-C,,H,*SMe, forms trans- 
parent needles, m. p. 154—155°: its acetate has m. p. 77—78°, and its 
methyl ether, OMe: C,,H,°SMe, crystallises in silvery leaflets, m. p. 134°. 
a-Naphthol-5- ee OH:C,,H,"SO,Me, forms white needles, 
m. p. 163°. 5-a-Hydroxynaphthyl benzyl sulphide [5-benzylthiol-a- 
naphthol], OH-C,,H,*S-CH,Ph, crystallises in silky needles, m. p. 130°, 
and its acetate in glistening leaflets, m. p. 157°. a-Naphthol-5-benzyl- 
sulphone, OH*C,,H,*SO,°CH,Ph, has m. p. 234°, and its acetate, 
m. p. 118°. a-Naphthol-5-sulphinic acid, OH*C,,H,*SO,H, was prepared 
- by gradually adding a mixture of the above ethylcarbonatosulphonyl 
chloride with sodium hydrogen carbonate to a warm solution of sodium 
sulphite. It decomposes above 120°, yields the above a-naphthol-5- 
methylsulphone by the action of methyl iodide on the silver salt, and 
the methyl ether of this, OMe°C,,H,*SO,Me, silky needles, m. p. 98°, 
when shaken with methyl sulphate in alkaline solution. 

When the 5-a-ethylcarbonatonaphthyl benzyl sulphide and the 
l-ethylcarbonato-5-thiolnaphthalene are saturated with chlorine in 
cold chloroform they form the same sulphur-free compound, probably 
2:4:5: 6 :8-pentachloro-1-ethylearbonatonaphthalene, C,,H,O,Cl,, long 
needles, m. p. 129—130°, which is converted by cold alcoholic 
potassium hydroxide into the compound, C,,H,O,Cl,, m. p. 172°. 
a-Ethylearbonatonaphthalene yields a similar compound, C,,H,O Mele 
m. p. 126—127°. J.C. W 


The Valency of Sulphur. H. Lecuer (Ber, 1915, 48, 
524—536).—The aromatic disulphides, ArS-SAr, are somewhat 
analogous in structure to the hexa-arylethanes, Ar,C-CAr,. It 
seemed, therefore, to be of interest to test whether the disulphides 
show any tendency to dissociate into free radicles. Such dissociation 
has also been observed in the cases of nitrogen (in tetra-arylhydrazines, 
Wieland, A., 1912, i, 902) and oxygen (in some aromatic peroxides, 
Pummerer and Cherbuliez, this vol., i, 417), and it was naturally 
expected that the aromatic nuclei would weaken the union between 
two sulphur atoms in a similar manner. Dipheny! disulphide and 
1 : l’-bisdimethylaminopheny] 4 : 4’-disulphide, 

NMe,°C,H,°S:S:C,H,:NMe,, 
have been examined. 

Concentrated solutions of the colourless diphenyl disulphide in 
indifferent solvents are pale yellow, and the molten substance is also 
yellow. The colour deepens with rise of temperature and pales again 
on cooling. This change of colour might be due to dissociation into 
radicles, thus: C,H,°S*S-C,H, =— 2C0,H,°S, but the solutions, both in 
cold benzene and ‘in boiling xylene, obey Beer's colorimetric dilution 
law, whereas Piccard has shown (A., 1911, ii, 561) that substances 
which dissociate in solution do not obey this law. The bisdimethyl- 
aminophenyl disulphide behaves similarly, The colour changes are 
therefore supposed to be due, not to dissociation into free radicles or to 
rearrangement of the atoms, but to a redistribution of the valencies. 
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Although the disulphides do not dissociate into free radicles, the 
link between the sulphur atoms becomes weaker with rise of tempera- 
ture, for a number of reactions can be brought about which necessitate 
the fission of the molecule at this point. Thus, diphenyl disulphide is 
not affected by powdered sodium in cold ethereal solution, is slightly 
decomposed by sodium potassium alloy in cold petroleum, but may 
readily be converted into the sodium salt of pheny] mercaptan,C,H,*SNa, 
by shaking a boiling xylene solution with sodium. This method offers 
the most convenient process for the preparation of p-dimethylamino- 
pheny! mercaptan, for the disulphide is easily obtained by the action of 
sulphur chloride on dimethylaniline (Merz and Weith, A., 1886, 792). 
Lead amalgam also causes the same disruption in boiling xylene. 

Both disulphides are quite stable towards oxygen in boiling xylene. 

The bisdimethylaminophenyl disulphide reacted in an interesting 
manner with triphenylmethyl. Boiling toluene solutions of the disulph- 
ide and triphenylmethyl slowly became pale, boiling xylene solutions 
much more quickly, and then a solution of hydrogen chloride in ether 
precipitated the chloride of some unchanged disulphide (soluble in cold 
dilute hydrochloric acid), and the insoluble chloride of 4-dimethylamino- 
phenyl triphenylmethyl sulphide, NMe,*C,H,*S-CPh,. The free base 
was liberated by ammonia and obtained in colourless leaflets, m. p. 
146—148°. That the compound is a triphenylmethyl salt of the 
mercaptan is shown by the formation of triphenylmethylcarbinol 
sulphate and bisdimethylaminophenyl disulphide (the product of the 
oxidation of the mercaptan) when the substance is dissolved in con- 
centrated sulphuric acid. When the compound is added to boiling 
naphthalene it undergoes dissociation, and the solution shows the 
spectrum of triphenylmethy]. 

The analogous phenyl triphenylmethyl sulphide, SPh-CPh,, was 
obtained by Meyer and Fischer (A., 1911, i, 121) by the action of tri- 
phenylchloromethane on phenyl mercaptan. As the resulting hydrogen 
chloride may have caused the rearrangement of the triphenylmethyl 
residue, the author has now prepared the compound from the sodium 
salt. The new preparation coincides with the old description. It also 
dissociates into triphenylmethyl in boiling ethyl benzoate or molten 
naphthalene. J. 0. W. 


The Action of Organo-magnesium Compounds on Methyl o- 
and p-Cresotate. H. Beruirzer (Monatsh. 1915, 36, 191—209).— 
A contribution towards the knowledge of the action of the Grignard 
reagent on esters of aromatic hydroxy-acids. 

Methyl o-cresotate reacts with magnesium ethyl bromide with 
formation of 2-hydroxy-m-tolyldiethylcarbinol, OH:*C,H,Me-CEt,-OH, 
leaflets ; when heated with sodium acetate and acetic anhydride this 
substance underwent concurrent acetylation and dehydration, giving 
y-2-acetoxy-m-tolyl-A’-pentene, OAc*C,H,Me*CEt:CH Me, an oily, colour- 
less liquid, b. p. 124—127°/11 mm., of characteristic odour, which 
on saponification yielded y-2-hydroxy-m-tolyl-A’-pentene, 

OH:C,H,MeCEt:CHMe, 
an oil, b. p. 1O8—112°/13 mm. 
Magnesium propyl bromide with the above ester yielded 2-hydroxy- 
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m-tolyldipropylcarbinol, OH-C,H,Me-CPr,*OH, prisms, m. p. 157°, 

which was converted by sodium acetate and acetic anhydride into 

8-2-acetoxy-m-tolyl-Ay-heptene, OAc’C,H,Me-CPr:CHEt, a pleasant 

smelling oil, b. p. 138—142°/11 mm. ; hydrolysis liberated the corre- 

sponding phenol, 8-2-hydroxy-m-tolyl-Ay-heptene, 
OH:C,H,Me-CPr:CHEt, 

a colourless oil, b. p. 124—127°/11 mm. 

With magnesium benzyl chloride the ester was converted into 
2-hydroxy-m-tolyldibenzylcarbinol, OH-C,H,Me-C(CH,Ph),-OH, prisms, 
m. p. 121—122°, which resisted all attempts at dehydration to the 
corresponding olefine. In a similar manner magnesium pheny! bromide 
gave rise to 2-hydroxy-m-tolyldiphenylcarbinol, prisms, m. p. 120—121°, 
and magnesium a-naphthyl bromide to 2-hydroxry-m-tolyldi-a-naphthyl- 
carbino/, m. p. 214° (decomp.), both of which resisted conversion into 
the corresponding ethylenic compounds. 

Methyl p-cresotate reacted with magnesium methyl bromide pro- 
ducing 4-hydroxy-m-tolyldiethylcarbinol, leaflets, m. p. 81—82°, which 
was converted in the same manner as its ortho-isomeride into the 
corresponding y-4-acetoxry-m-tolyl-A°-pentene, an oil of characteristic 
odour, b. p. 138—139°/12 mm., and y-4-hydroxy-m-tolyl-A*-pentene, a 
pleasant smelling oil, b. p. 116—119°/10 mm. 

In a similar manner magnesium propyl bromide gave rise successively 
to 4-hydromy-m-tolyldipropylcarbinol, colourless needles, m. p. 84—85° ; 
§-4-acetoxy-m-tolyl-Ay-heptene, an oil of characteristic odour, b. p. 
150—152°/12 mm., and $-4-hydroxy-m-tolyl-Ay-heptene, a colourless 
liquid, b. p. 136—138°/11 mm. 

Magnesium benzyl chloride converted the para-ester into 4-hydroxy- 
m.-tolyldibenzylearbinol, m. p. 111—112°, and magnesium phenyl 
bromide in like manner produced 4-hydroxy-m-tolyldipheny/carbinol, 
m. p. 166—167°; the latter substance decomposes at its m. p., 
giving rise to 9-phenyl-7-methylxanthene, needles, m. p. 145°. The 
interaction of methyl p-cresotate with magnesium a-naphthyl 
bromide produced 4-hydroxy-m-tolyldi-a-naphthylearbinol, microscopic 
crystals, m. p. 184° (decomp.). D. F. T. 


Steric Hindrance of Chemical Reactions. III. Chloro- 
methylenedibenzoate. F. Wenzex [and Leo Betiax]} (Monatsh., 
1914, 35, 965—971).—Under the influence of aluminium chloride, 
chloromethylenedibenzoate condenses with benzene, yielding the 
benzoyl derivative of benzhydrol. Anisole and mesitylene, on the 
other hand, are converted into anisaldehyde and 2: 4 : 6-trimethy]. 
benzaldehyde; dibenzoates of the type, R-CH(OBz),, are probably 
formed as intermediate products during the reaction, but all attempts 
to isolate them proved unsuccessful. 

Chloromethylenedibenzoate, CHCI(OBz),, prepared by chlorinating 
methylenedibenzoate in benzene solution at the ordinary temperature, 
has m. p. 96°, and is quantitatively hydrolysed by hot alcoholic 
potassium hydroxide to benzoic and formic acids. In the presence of 
aluminium chloride it readily reacts with mesitylene in benzene 
solution, yielding 2 : 4: 6-trimethylbenzaldehyde as an oil, b. p. 192°/ 
50 mm. 
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Anisylidene dibenzoate, prepared by heating anisaldehyde witb 
benzoic anhydride, has m. p. 119°. F. B. 


The Walden Inversion. I. Influence of the Solvent on 
the Sign of the Product in the Conversion of Phenylchloro- 
acetic Acid to Phenylaminoacetic Acid. Grorcre Senrer and 
Harry Ducatp Keita Drew (T., 1915, 10'7, 638—642).—By the 
interaction of the ammonium salts of d- or -phenylchloroacetic acid with 
ammonia in aqueous solution, phenylaminoacetic acid is obtained, which 
bas the opposite sign to that of the chloro-substituted acid. The 
authors have found that if acetonitrile is used as solvent instead of 
water, the resulting amino-acid has the same sign as the phenylchloro- 
acetic acid used in the reaction. Experiments have been made with 
both the d- and /-acids with the same result. In both solvents there 
is considerable racemisation, but whereas the proportion of active acid 
in the product decreases with rise of temperature when water is used 
as the reactive medium, the proportion of the active amino-acid is 
practically independent of the temperature (between 9° and 52°) when 
reaction occurs in acetonitrile. 

The results are considered to show that one or both of the solvents 
participate in the reaction. H. M. D. 


Action of Sunlight on the Cinnamic Acids. A. W. K. pz Jone 
(Proc. K. Akad, Wetensch. Amsterdam, 1915, 17, 1274—1277).—It 
has been shown previously that the action of sunlight on a/lo-cinnamic 
acid gives rise to a- and #-truxillic and normal cinuamic acids (compare 
A., 1911, i, 639). Since the addition of normal cinnamic acid to the 
allo-acid increased the quantity of B-truxillic acid, it was supposed 
that 8-truxillic acid is formed by the combination of one molecule of 
allo-acid with one molecule of normal acid. Further experiments have 
- shown that this is not the case. 

Comparative experiments were made in which equal quantities of 
(1) allo-cinnamic acid, (2) normal cinnamic acid, (3) a 50% mixture of 
the two acids were exposed to sunlight and the quantities of a- and f- 
truxillic acids formed were determined. The results obtained show 
that both a- and B-truxillic acids are formed from the normal cinnamic 
acid much more readily than from the allo-acid. From experiments in 
which normal cinnamic acid was exposed to sunlight in the form of 
(a) a fine powder, (5) crystals, it has been found that the finely divided 
condition of the acid prevents the formation of 8-truxillic acid, and in 
this manner an explanation is obtained of Riiber’s experiments (A., 
1902, i, 785) in which no B-truxillic acid was formed by the action of 
sunlight on cinnamic acid. H. M. D. 


Salicylates ; Salicylates of Lead and Copper. W. OrcusNneR 
DE ConincK (Bull. Soc. chim., 1915, [iv], 17, 164—167. Compare A., 
1914, i, 957, 1070).—By treating lead salicylate with boiling aqueous 
ammonia the author was unable to obtain the basic salicylate, 
(C,H,0,),Pb,,3PbO, but obtained a mixture of basic salts varying 
With the temperature and time of heating. When the normal 
salicylate is heated slowly and progressively with an equimolecular 
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CO 


proportion of litharge the basic salt, C,H, 2>Pb, is obtained 


together with a small amount of lead hydroxytsophthalate. 

By adding copper sulphate to calcium salicylate, copper salicylate 
was obtained as a dihydrate on the addition of alcohol followed by 
rapid concentration on a water-bath. This salicylate is easily decom- 
posed by water, alcohol or ether at a moderate temperature, giving the 


basic salicylate, OB, <O9s>0u. 
The comparatively stable salicylates are decomposed at moderately 
" . . CO ” 

high temperatures to basic salicylate, 0,H,<—92>M » phenol and 


carbon dioxide, whilst the unstable salicylates are decomposed at 
lower temperatures by water, alcohol or ether, giving a similar basic 
salicylate and salicylic acid. W. G. 


Some Basic Salicylates. W. Orcusner pe Coninck and Girarp 
(Compt. rend., 1915, 160, 627—628).—The authors have prepared 
salts from a number of substituted salicylic acids, to see if the latter, like 
salicylic acid itself, would furnish basic salts of the type 


OH, <52>M" 
The following are described : Basic lead bromosalicylate, 
O,HBr<09?>Pb,H,0, 


is obtained by the interaction of barium bromosalicylate and lead 
, , . CO ee 
acetate. Basic lead dibromosalicylate, C,H, Br,<_2>P», is similarly 


obtained. Normal barium chlorosalicylate when left in contact with 
dilute ammonia for two to three hours yields basic barium chloro- 


salicylate, C,H,CIXC°2>Ba,H,O. Lead aminosalicylate, 


NH,-0,H,<C92>Pb, 
is precipitated by ammonia from a solution of the normal salt. Lead 
sulphosalicylate, HO-0,H,<oc'>Pb, PbO, is obtained by digesting 
the acid with freshly precipitated lead oxide. Basic barium iodv- 


salicylate, OH I<OO!> Ba, and basic bariwm di-iodosalicylate, 
O,H1,<O02>Ba, are obtained by treating the corresponding normal 


salts with ammonia, and basic barium nitrosalicylate, 
NO,*0,H,<002>Ba, 


is similarly prepared. Basic copper salicylate, OH, <OO!>00,H,0, is 
obtained by the action of ether on the normal salt. When heated at 
97—98° in a curient of dry nitrogen the anhydrous salt is obtained. 
All these basic salts are amorphous and practically insoluble in water. 
When dried and calcined they soon char. On warming the damp 
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salt an odour of phenol is evolved, the oxide of the metal being formed, 
CH, <CO2>Ca + H,O=0,H,-OH + CuO +00,, aa 


Basic Mercuric Salicylate and Methylsalicylate; their 
Constitution. Mercuric Anisate. The Mercuric m- and p- 
Hydroxybenzoates. H. Lasoux (J. Pharm. Chim., 1915, [vii], 11, 
279-285. Compare A., 1893, i, 642).—A confirmation of Buroni’s 
views (compare A., 1903, i, 256, 392) that the constitution of the 
basic mercuric salicylate, previously described by the author, is best 


represented by the formula OH-C,H,<j,>0 (compare Dimroth, A., 
5 


1899, i, 428 ; and Pesci, A., 1903, i, 220). To prove that the mercury 
has not replaced the hydrogen atom of the hydroxyl group the author 
has started with o-methoxybenzoic acid. The sodium salt of this acid 
reacts in aquvous solution with a mercuric salt in the cold, giving 
mercuric o-methoxybenzoate, (OMe-C,H,*CO,),.Hg, which on boiling with 
water gives a compound, that does not give the ordinary reactions for 
mercury. ‘This compound is also obtained by the action of o-methoxy- 
benzoic acid in excess on either yellow mercuric oxide or mercuric 
acetate in boiling water. The only possible constitution for this 


compound is given by the formula OMeC,Hy< yy 0>0. The com- 


pound is insoluble in sodium hydroxide, ammonium sulphide or 
potassium cyanide solutions, but is soluble in chloroform. Anisic acid 
in the cold similarly gives mercuric anisate, but on boiling with water 
is not converted into a basic compound. It does, however, yield a 
similar basic compound if the temperaiure is raised to 140—150°. 
The author considers that, in the compound obtained from o-methoxy- 
benzoic acid, the mercury is attached to the ring at position 4, whilst 
in the case of the compound obtained from anisic acid it is attached 
at some other point, possibly 3. Attempts were made to prepare 
similar compounds from m- and p-hydroxybenzoic acids, but the 
reactions were complicated by the greater strength of the phenolic 
group in these cases. m-Hydroxybenzoic acid did give a compound, 


OH-O,H,<j,->0, 


but from p-hydroxybenzoic acid a mixture of substances was obtained. 
W. G. 


Molecular Compounds of Inorganic Haloids. VI. Action 
of Titanium Tetrachloride on Organic Compounds Contain- 
ing Oxygen. Artuur Rosensem [with Ricnarp ScanaBet and 
Rosert Bitecki] (Ber:, 1915, 48, 447—452).—In the earlier papers 
(1901—1905) tbe author described many additive compounds of the 
haloids of antimony, silicon, titanium, tin, thorium, platinum and 
other elements with organic oxy-compounds, and a number of co-workers 
have since described, in their dissertations, compounds of titanium 
tetrachloride which are closely related to those obtained by Hauser and 
Levite (this vol., i, 139). Some of the results have now been 
assembled. 
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Salicylic acid and titanium tetrachloride or bromide give the com- 
pounds, TiCl(O-C,H,*CO,H),, HCl(HBr) (A., 1905, i, 731), which are 
constituted like the’ derivatives of 1:3-diketones obtained by Dilthey 
(A., 1904, i, 290; 1906, i, 342). Methyl salicylate gives a derivative 
of hydrochlorotitanic acid, namely, the ruby-red compound, 

(Ti(O- C,H,°CO,Me), ], TiC), ; 
the ethyl analogue and the corresponding salicylaldehyde derivative are 
purple (Dilthey). When the above salicylic acid compound is heated 
at 140—150° it is converted into titanium salicylate which is the 
anhydride of the acid, Ti0(O-C,H,°CO,H),, for it combines directly 
with pyridine in alcohol to give the salt, TiO(O-C,H,*CO,°C,H,N).,. 
The same salicylic acid compound reacts with pyridine in alcohol to 
give the salt which Hauser and Levite regarded as derived from oxydi- 
titanihexasalicylic acid, but which the author prefers to formulate 


thus: OH <Q >Ti(0-C,H,-C0,-C,HN) 

m- and p-Hydroxybenzoic acids do not give definite compounds with 
titanium tetrachloride, for the ortho-hydroxyl group seems to be an 
essential (compare Hauser and Levite). m-Cresotic acid yields the 
purple compound, TiCl(O*C,H,Me-CO,H),,HCI, which combines with 
pyridine to form the orange salt, 

C,H, Me<Qo, >Ti(0-C,H,Me-C0,"0,H,N)., 


2 
and is converted by heat into the brick-red titaniwm cresotate, 
Ti(O-C,H,Me-CO,),. 
J.C. W. 


Chromisalicylic Acid and its Ammoniacal Derivatives. 
G. A. Barprert (Atti R. Accad. Lincei, 1915, 24, i, 605—610).—The 
interaction of chrome alum and an alkali salicylate yields chromi- 

salicylic acid (annexed formula), analogous 

oa to the ferrisalicylates described by Wein- 
Cr—o-COo ,3H,O land and Herz (A., 1913, ii, 1189), Solu- 
0:0.H.-CO.H tions of the acid in concentrated ammonia 
solution gradually deposit, in reddish- 

violet, microscopic needles, a compound of chromisalicylic acid with 
3NH,(+3H,O). Treatment of this compound with sodium or potassium 
chloride or silver nitrate results in the replacement of one ammonium 
group by an atom of the univalent metal. Since the co-ordination 
number of chromium is six and chromium usually forms compounds 
which are co-ordinatively saturated, and since further the above silver 
derivative is anhydrous, it must be assumed that a secondary valency 
0-0, acts between the chromium atom and 
NH,. $ co | the carboxyl group connected with the 
Sor -O R alkali metal (annexed formula). The 

) ~O oF H, ammoniacal derivatives of chromisalicylic 
SQ. Go acid are, therefore, of the type of tetra- 

w | acidodiammino-salte, and, in accordance 
with Werner’s system of nomenclature, would be named disalicylato- 
diamminechromates. They correspond completely with the diammine- 
chromodioxalates, (Cr(NH,),(C,0,).]R, described by Cléve (X. Vet. 
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Akad. Handl., 1865, 6, 24) and by Pfeiffer and Basci (A., 1906, ii, 616), 
and with Sérensen’s diamminecobaltodioxalates. 

The results of analysis of chromisalicylic acid may be represented 
by the formula given above or by 

[Cr,(OH),(OH-C,H,°CO,), |[Cr(O-C,H,-CO,),], LOH,O, 
and the data available are insufficient to decide between these two 
structures. An iron compound of the latter type was described by 
Weinland and Herz ((oc. cit.). 

Chromisalicylic acid is a yellow powder and dissolves in alkali 
hydroxide or carbonate solution with a green coloration, and in 
ammonia solution cr pyridine with a violet coloration. 

Ammonium (+3H,O), potassium (+5H,O), sodium (+6H,0), and 
silver diamminechromisalicylates were prepared and analysed. Di- 
amminechromisalicylic acid, [Cr(NH,),(O°C,H,°CO,),|H, isa red powder, 
giving a violet solution in dilute aqueous ammonia. T. H. P. 


Thioamides. Avcust Apert (Ber., 1915, 48, 470—473).— 
Thioamides of acylated a-hydroxy-acids may be obtained by the action 
of substances which provide hydrogen sulphide on the corresponding 
nitriles, Alcoholic ammonium sulphide may be used, or thioacetic 
acid or its ammonium salt if the nitrile contains sensitive groups, such 
as the nitro-group. 

Acetylacetonecyanohydrin, b. p. 180—181°/715 mm., obtained by 
the action of acetyl chloride on the hydroxycyanide of acetone, was 
mixed with benzene and saturated with ammonia and then hydrogen 
sulphide. Next day the sulvent was evaporated, and a-acetoxythioiso- 
butyramide, OAc*CMe,*CS:NH,, was obtained in leaflets, m. p. 123°. 

3: 4-Methylenedioxymandelonitrile was prepared by grinding 
piperonaldehyde with potassium cyanide, covering the mixture with 
water, and dropping in cold hydrochloric acid. The acetyl compound 
had m. p. 71°, and gave a-acetoxy-3 : 4-methylenedioxyphenylthioacet- 
amide, CH,:0,:C,H,*CH(OAc)CS:NH,, needles, m. p. 145°. Acetyl- 
thiomandelamide, OAc‘CHPh-CS:NH,, has m. p. 105°. 
a-Acetoxy-o-nitrophenylacetonitrile (Heller, A., 1904, i, 416; 1906, 
i, 585) was boiled with thioacetic aeid and benzene, or, better, saturated 
in benzene with ammonia and hydrogen sulphide at 0° and then shaken 
with thioacetic acid, and thus converted into a-acetory-o-nitrophenylthio- 
acetamide, NO,.*C,H,-CH(OAc)-CS:NH,, broad tablets, m. p. 145°. 
The corresponding benzoyl derivative forms very regular, rectangular 
tablets, m. p. 173° (decomp.). J.C. W. 


Some Substituted 8-Hydroxy-8-phenylpropionic Esters. M. 
Berpertanu (Bull. Acad. Roménd, 1914/5, 3, 338—343).—The author 
has prepared a number of substituted $-hydroxy-8-pheny]propionic 
esters of the type HO-CPhR-CHR’-CO,Et and 

HO-CPhR:CR’R"-CO, Et 
with the object of studying their behaviour towards Grignard’s 
reagent (compare A., 1914, i, 47). 

These esters have been obtained by condensing a-bromoaliphatic 
esters with benzophenone, and in one case with p-methoxy benzophenone 


pp2 


i. 540 ABSTRACTS OF CHEMICAL PAPERS. 


in anhydrous benzene in the presence of magnesium. In this way 
methyl! a-bromopropionate yielded methyl B-hydroxy-BB-diphenyl-a-methy- 
propionate, HO-CPh,-CHMe-CO,Me, white crystals, m. p. 128—129°. 
The corresponding ethyl ester has been prepared by Rupe, Steiger, and 
Fiedler (compare A., 1914, i, 281). The methyl ester is easily 
hydrolysed by alcoholic potassium hydroxide in the cold, giving the 
corresponding acid, m. p. 184°. By condensing benzophenone 
separately with the ethyl esters of a-bromobutyric, a-bromoisovaleric, 
and a-bromoisobutyric acids the author has obtained respectively ethyl 
B-hydroxy-BB-diphenyl-a-ethylpropionate, m. p. 186—187°; ethyl B- 
hydroxy-BB-diphenyl-a-isopropylpropionate, m. p. 125—126°, and ethyl 
B-hydroxy-BB-diphenyl-aa-dimethylpropionate, b. p. 162—164°/12 mm. 
By condensing methy! a-bromopropionate with p-methoxy benzophenone, 
methyl B-hydroxy-B-phenyl-B-p-anisyl-a-methy! propionate, m.p. 124—125°, 
was obtained. W. G. 


o- and p-Chlorobenzoylacetic Esters and Some of their 
Derivatives. Lambert THorp and E. R. Brunskiwt (J. Amer. Chem. 
Soc., 1915, 3'7, 1258—1263).—In continuation of the work on the 
halogenated benzoylacetic esters (Hale and Thorp, A., 1913, i, 370, 
972), a study has been made of the chlorobenzoylacetic esters. It has 
been found that with regard to ease of alkylation, the chlorobenzoyl- 
acetic esters are intermediate between benzoylacetic ester and its 
nitro-derivatives. 

Ethyl o-chlorobenzoylacetate, C,H ,Cl-CO-CH,°CO,Et, prepared by the 
action of o-chlorobenzoyl chloride on the sodium salt of ethyl aceto- 
acetate, is a pale yellow viscous liquid which cannot be distilled under 
30 mm. pressure without decomposition. When boiled with dilute 
sulphuric acid, it is converted into o-chloroacetophenone, b. p. 
227—228°/738 mm., n> 1°685, D& 11884, a colourless liquid with a 
pleasant, aromatic odour ; this ketone yields an oxime, m. p. 103°, 
which forms silky needles. 2-Chloro-5-nitroacetophenone, m. p. 62°, 
crystallises in colourless prisms, 

Ethyl p-chlorobenzoylacetate, m. p. 38°, forms flat prisms ; its 
potassium salt has m. p. 265° (decomp.). p-Chlorobenzoylacetic acid, 
obtained by hydrolysing the ester with dilute potassium hydroxide, 
melts at 232° when heated rapidly, but when heated slowly, it decom- 
poses with formation of p-chloroacetophenone. Lthyl phenacyl-p-chloro- 
benzoylacetate, C,H,Cl-CO-CH(CH,*COPh)-CO,Et, m. p. 63°, obtained 
by the action of phenacyl bromide on the eodium salt of ethyl p-chloro- 
benzoylacetate, forms colourless prisms. The ketonic decomposition of 
this ester, by means of dilute alkali hydroxide, does not take place so 
smoothly as that of ethyl benzoylacetate or o-chlorobenzoylacetate, 
but the yield of ketone is diminished by the tendency of the ester to 
undergo the acid decomposition. 4-Chlorodiphenacy/, 

COPh:CH,°CH,°CO-C,H,Cl, 
p. 114°5°, erystallises in pearly leaflets. 
Ry yl p-chlorophenacylbenzoylacetate, 
CHBz(CH,-CO-C,H,Cl)-CO, Et, 
m. p. 92°, prepared by the action of * p-chlorophenacyl bromide on the 
sodium salt of ethyl benzoylacetate, forms colourless needles ; when 
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hydrolysed with dilute potassium hydroxide, it furnishes 4-chloro- 
diphenacyl in a yield of 50% of the theoretical. E. G. 


Steric Hindrance of Chemical Reactions. I. Mesityl 
Compounds. F. Wenze. (Monatsh., 1914, 35, 945—952).—The 
author finds that whilst mesitylene cannot be brought into reaction 
with methyl chloroformate by means of the Friedel-Crafts’ reaction, 
it readily undergoes condensation with ethyl chloroglyoxylate and the 
chloride of ethyl hydrogen malonate, yielding esters of mesitylglyoxylic 
and 2:4; 6-trimethylbenzoylacetic acid respectively. Since mesitylene- 
carboxylic acid cannot be directly esterified, whilst mesitylglyoxylic 
acid is readily transformed into its esters, it would appear that the 
steric effects which determine this difference in behaviour also come 
into play during the introduction of negative groups. 

Attempts to condense esters of chloroacetic, B-iodopropionic, and 
bromotsosuccinic acids with mesitylene by the Friedel-Crafts’ reaction 
were unsuccessful, The failure of the last named substances to enter 
into reaction is all the more remarkable when it is remembered that 
the methyl and benzyl groups may be readily introduced in this 
manner. 

[With Hans Hettmann.|—The methyl and ethyl esters of chloro- 
glyoxylic acid are readily prepared from the oxalic esters by heating 
with the caleulated amount of phosphorus pentachloride at 170° 
(compare Peratoner and Strazzeri, A., 1891, 1333). 

Methyl mesitylglyoxylate, prepared from methyl! chloroglyoxylate and 
mesitylene in the presence of aluminium chloride, is a colourless oil, 
b. p. 253—255° ; the ethyl ester has b. p. 265—267°. 

Ethyl 2:4 :6-trimethylbenzoylacetale, obtained from mesitylene and 
the semichloride of ethyl oxalate, forms a yellow oil, b. p. 174—176°/ 
12 mm., and is hydrolysed by dilute aqueous potassium hydroxide 
to the corresponding acid, slender needles, m. p. 150—156° (decomp.). 

Methyl isobromosuccinate, prepared by direct bromination of methyl 
succinate, has b. p. 106—108°/12 mm. F. B. 


Products of Dehydration of 8-Hydroxy-88-diphenylpropionic 
Acid. R. pe Faz (Atti R. Accad. Lincei, 1915, [v], 24, 729—734). 
—The action of phosphoric oxide on B-hydroxy-8f-diphenylpropionic 
acid gives, not 3-phenylindone (compare following abstract), but 
dehydrodi-B-hydroxy-BB-diphenylpropionic acid, 

CO,H:CH,*CPh,*O°CPh,°CH,°CO,H, 
which forms slender, shining, white needles, m. p. 155—158°, and gives 
an emerald-green or red coloration with cold or hot concentrated 
sulphuric acid. The silver salt was analysed, and the ethyl ester, 
C;,H,,0,, which is a dense, red oil, b. p. 210—215°/80 mm., was not 
obtained quite pure, since it is partly converted into ethyl B-phenyl- 
cinnamate on distillation. 

The action of sodium acetate and acetic anhydride on B-hydroxy- 
B-diphenylpropionic acid (compare Rupe and Busolt, A., 1908, i, 23) 
yields B-phenylcinnamic acid and £-phenylcinnamic anhydride, 

; O(-CO-CH:CPh,),, 
which forms tufts of white needles, m. p. 118—120°, and gives an 
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emerald-green or intense red coloration with cold or hot concentrated 
sulphuric acid. Zz. Ei. P. 

Derivatives of #-Hydroxy-aff-triphenylpropionice Acid. 
R. pE Fazt (Atti R. Accad. Lincei, 1915, [v], 24, i, 439—442, and 
Gazzetta, 1915, 45, i, 652—556).—The author has investigated various 
transformations of the acid obtained by Paternd and Chiefli from benzo- 
phenone and phenylacetic acid and regarded by them as B-hydroxy- 
aBf-tripheny] propionic acid (A., 1911, i, 65). 

Attempts to dehydrate the acid by means of phosphoric oxide and so 
obtain a8f-triphenylacrylic acid resulted in the formation of 2 : 3-di- 
phenylindone (compare Heyl and Meyer, A., 1895, i, 542), the structure 
suggested by Paternd and Chieffi being thus confirmed. Passage of 
gaseous hydrogen chloride through an alcoholic solution of B-hydroxy- 
aff-tripheny] propionic acid yields ethyl aB-diphenylcinnamate (aBf-tri- 
phenylacrylate), CPh,:CPh:CO,Et, which forms white needles, m. p. 
119—120°, and gives with concentrated sulphuric acid an emerald- 
green coloration becoming orange-red and then ruby-red on heating. 

The action of ethyl iodide on silver 8-hydroxy-a8f-tripheny]propion- 
ate yields, not the corresponding ethyl ester, but a small proportion of 
a compound, which crystallises in colourless, transparent prisms, m. p. 
116—119°, contains C 82°49—82'53 and H 6°19—6:25%, and with 
concentrated sulphuric acid gives an emerald-green coloration, changing 
to orange, and then to ruby-red on heating ; its constitution is being 
investigated. 

An attempt to prepare B-hydroxy-aBf-triphenylpropionic acid by the 
interaction of benzophenone and ethyl phenylbromoacetate i in presence 
of zine (compare Rupe and Busolt, A., 1908, i, 23) gave only a product 
difficult to purify. T. H. P. 


The Colour of Some Cyclic Ketonic Acids and of Their 
Esters. Hans Stopper (Ber., 1915, 48, 441—446).—In an earlier 
paper (A., 1907, i, 765) the author attempted to explain the contrast 
between the colours of the deep red, allo-chrysoketonecarboxylic acid 
(I) and its pale yellow ester on the basis of constitutional differences. 
These compounds, the lemon-yellow fluorenone-4-carboxylic acid (II) 
and its golden-yellow ester, the orange-yellow phenylindoneacetic 
acid (III) and its golden-yellow ester, and fluorenone, have now been 
examined spectrographically, and it is found that, although so different 
to the eye, they show similar absorption curves and are true ketones, 
thus disposing of the earlier theories as to their structure, 

CO,H 
- \ py 
ont 00< OH <Gp, > CCH, "00, H 

A 4 ws H,°CO,H ‘ 
is" 

(L.) (IL) (III.) 


The chief bands are in the visible spectrum, and near A 285 pp and 
the extreme end of the ultra-violet, the first being typical of the 


chief chromophore, the half-quinone ring, _>«: 0. J.C. W. 
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The Influence of Solvent on the Scission of Carbon Dioxide 
from Dihydroxybenzoic Acids. Franz von Hemmetmayr (Monatsh., 
1915, 36, 299—302).—An extension of the investigation of the 
influence of substituents on the stability of the carboxyl group in 
substituted hydroxy-acids. 

2: 4-Dihydroxybenzoic acid has been examined as to the ease with 
which it yields carbon dioxide when boiled with water containing 
various additions. As has already been stated (von Hemmelmayr, 
A., 1913, i, 468) the effect of the solvent may be considerably greater 
than that of temperature. It is now found that in aqueous solution 
chlorides have a more marked accelerating effect than sulphates, 
whilst the effect produced by acids generally stands in the relative 
order of their dissociation. Alkalis increase the stability of the acid, 
and it is therefore possible that the catalytic effect of mineral acids is 
due to the elimination of carbon dioxide occurring only with the 
undissociated 2:;4-dihydroxybenzoic acid. This view receives con- 
firmation from the fact that a solution of the acid in aniline has 
a higher electrical conductivity than one in phenol, the latter solvent 
being more favourable to the decomposition with formation of carbon 
dioxide. The three isomeric hydroxybenzoic acids appear to exert a 
slight inhibitory effect on the decomposition in aqueous solution, a 
behaviour which is also shared by boric acid. D. F, T. 


Derivatives of a-Amino-a-methylbutyric Acid and a-Amino- 
a-ethylbutyric Acid. Pau. Freyrac (Ber., 1915, 48, 648—657).— 
Gabriel (A., 1911, i, 218) showed that a-aminoisobutyric acid could be 
converted, through the intervention of the chloride of the phthalimino- 
acid and the Friedel-Craft’s reaction, into a-aminoisobutyrophenone, 
NH,°CMe,*COPh. The author has now obtained other ketones of the 
general formula NH,-CRR’COPh by the same scheme from a-amino- 
a-methyl(or ethyl)-butyric acids. 

These acids were gradually added to molten phthalic anhydride, and 
the products were ground with cold sodium carbonate solution, which 
left undissolved the diketopiperazines in about 10% yields. 3 : 6-Diketo- 
2: 5-dimethyl-2 : 5-diethylpiperazine had m. p. 340°5° (compare Rosen- 
mund, A., 1910, i, 67), and 3: 6-dtketo-2 : 2:5 : 5-tetraethylpiperazine, 

CEt,*C ‘Ko 
NH<O6 he NA, formed feathery needles, m. p. 346—346°5°. 
The desired acids crystallised from much water in slender needles. 
a-Phthalimino-a-methylbutyric acid, C,H,O,:N*CMeEt-CO,H, had m. p. 
141-5—143°, and formed a white silver salt, whilst a-phthalimino- 
a-ethylbutyric acid had m. p. 161—162°, and the silver salt, m. p. 232° 
(decomp.). 

The latter acid was converted into the chloride, 

C,H,0,:N-CEt,*COCI, 
m. p. 73—75°, by means of phosphorus pentachloride. This was 
shaken with benzene and aluminium chloride, and next day the mass 
was decomposed by ice and dilute hydrochloric acid, and the solvent 
was removed by steam. The remaining resin apparently contained the 
expected a-phthalimino-a-ethylbutyrophenone, for it was hydrolysed by 
boiling, concentrated hydrochloric acid to phthalic acid and the hydro- 
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chloride of a-amino-a-ethylbutyrophenone, COPh:CEt,-NH,,HCI]. About 
20% of the resin, however, crystallised readily from alcohol, and was 
identified as the =o of 1-hydroxy-1-phenylphthalimidyl-a-ethylbutyric 


acid, ee P Sh CO’ for it was hydrolysed by acetic acid and fuming 


hydrochloric acid at 138° to benzoylbenzoic and a-amino-a-ethyl butyric 
acids. The lactone formed flat needles, m. p. 133—134°, and yielded 
as an intermediate product of hydrolysis (by aqueous-alcoholic potassium 
hydroxide) an acid, C,,H,,0,N, in platelets, m. p. 201°. This attach- 
ment of a benzene nucleus to the phthalic acid residue rather than to 
the amino-acid group was more complete when the reagents were 
heated in steam. The resin obtained in this case was extracted by hot 
ammonia solution and the extracts were acidified, when | : 1-dipheny/- 


Cs H, *OPh, 
phthalimidyl-a-ethylbutyric acid, | bo he 0 Bt, -CO,H’ separated. This 


formed long, hexagonal crystals, m. p. 254°, and yielded phthalophenone 
and the amino-acid on hydrolysis. 

a-Phthalimino-a-methylbutyric acid was also converted into the 
chloride, but this could neither be solidified nor distilled. [t was con- 
densed with benzene at 100°, and again it was found that the resinous 
product consisted of a small amount of the expected a-phihalimino- 
a-methylbutyrophenone, C,H,O,:N-CMeEt*COPh, which formed long, 
hexagonal plates, m. p. 78—80°, mixed with an amount of 1 : 1-dipheny/- 
phthalimidyl-a-methylbutyric acid, C,,H,,0,N, rhombic columns, m. p. 
283°, which increased with the duration and temperature of the 
reaction. They were separated by reason of the solubility of the latter 
in hot ammonia solutions and insolubility in ether. The former gave 
the hydrochloride of a-amino-a-methylbutyrophenone, 

COPh-CMeEt*NH,,HCl 
(picrate, m. p. 193°), and the latter phthalophenone and the amino- 
acid, on hydrolysis. 

It was found that both acyl chlorides decomposed on distillation. 
The a-phthalimino-a-ethylbutyryl chloride yielded thereby y-phthal- 
imino-A*-pentene, C,H,O,:N*CEt:CHMe, which was purified by distil- 
lation in steam and obtained in fatty scales, m. p. 83°, with a stupefy- 
ing odour, It yielded phthalimide and diethyl] ketone when boiled 
with hydriodic acid. The a- methyl derivative yielded the very similar 
B-phthaliminobutene, C,H,O.:N-CMe:CHMe or ©,H,0,:N-CEt:CH,, 
m. p. 90°, b. p. 215°/16 mm, Both substances “absorbed bromine 
readily, and a crystalline dibromide, leaflets, m. p. 77—78°, was pre- 
pared from the latter. This lost hydrogen bromide in a vacuum at 
100° and gave two products, one of which, m. p. 92—93°, had the 
composition of a-phthaliminobromobutene, J.C. W. 


Resolution of Phenylglyceric Acid of M. p. 141° into its 
Optically Active Components. C. N. Riuper (Ber., 1915, 48, 
823—831).—Two isomeric phenylglyceric acids have been synthesised, 
one, m. p. 141°, by oxidation of ordinary cinnamic acid, and the other, 
m. p. 121°, by oxidation of allocinnamic acid. The latter acid has been 
resolved (Plichl and Mayer, A., 1897, i, 528), but the former has hitherto 
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resisted attempts to separate it into enantiomorphous components, 
The less fusible acid has now been successfully resolved by recrystal- 
lisation of its morphine salt from acetone. 

The necessary phenylglyceric acid was prepared by oxidation of methyl 
cinnamats in alcoholic solution by potassium permanganate, and hydro- 
lysing the product. On resolution it yielded a less soluble morphine 
salt of an active acid, [a]}) —39°63°, [a]? —31°42°, [a]? —50-90° in 
water, [a]j; —30°48° ia alcohol, [a]j) —36°43° in acetone. The more 
soluble morphine salt gave an acid of [a] +39°57° (in water). Both 
acids crystallise in tablets, m. p. 164° (monoclinic system, 

a:6:c=2°1875:1:2°0794; B=93°88°), 
and dissolve in water at 20° to the extent of 4°10 grams per 100 grams, 
whereas the racemic acid dissolves to the extent of 9°00 grams. 
Physico-chemical examination proved the inactive synthetic acid to be 
a racemic mixture and not a compound. 

The higher optical activity of these acids compared with those derived 
from the racemic acid, m. p. 121°, is in accord with the relative struc- 
tures expected for the oxidation products of a trans- and a cis-acid 
respectively, D. F, T. 


Condensation of Ethyl 1 :3-Dihydroxy-2-naphthoate with 
Benzaldehyde. H. Nowak (Monatsh., 1914, 35, 909—924).— 
Ethyl 1 : 3-dihydroxy-2-naphthoate readily condenses with benz- 
aldehyde in the presence of hydrogen chloride and hydrogen bromide, 
C(CHPbX)-C-OH 


yielding the compounds (X=Cl or Br): C,H, 
CH(CHPbX)-CO 

t CHi< (oH) ———¢-C0, Et 

even more reactive than in the corresponding monohydroxy-derivatives 

(Friedel, A., 1910, i, 741 ; compare also A., 1913, i, 1345). 

Ethyl 2: 4-dihydroxy-1-a-chlorobenzyl-3-naphthoate, prepared by 
passing hydrogen chloride into a well-cooled mixture of the ester and 
benzaldehyde in equimolecular proportions, crystallises in pale yellow 
needles or microscopic plates, m. p. 125°, decomposes slowly when kept, 
and gives a scarlet-red coloration with sulphuric acid ; if two molecules 
of ethyl 1 : 3-dihydroxy-2-naphthoate are employed, phenyldi-2 : 4- 
dihydroxy-3-carbethoxy-a-naphthylmethane [ethyl benzylidenebis-2 : 4- 
dihydroxynaphthalene-3-carboxylate|, CHPh[C,,H,(OH),*CO,Et],, m. p. 
198° (decomp.), is produced. 

Ethyl 2: 4-dihydroxy-1-a-bromobenzyl-3-naphthoate crystallises in 
yellow needles, m. p. 132°. 

Both the chloro- and bromo-derivatives react instantly with water in 
acetone solution, yielding ethyl aa’-oxidobis-1-benzyl-2 : 4-dihydroxy- 
naphthalene-3-carboxylate, O[CHPh:-C,,H,(OH),°CO,Et],, crystallising 
in glistening, yellow, microscopic needles, m. p. 191°, and with acetic 
anhydride in the presence of anhydrous sodium acetate to form ethyl 
2 : 4-diacetoxy-1-a-acetoxybenzyl-3-naphthoate, 

OAc*CHPh:C,,H,(OAc),*CO, Et. 

Ethyl 2 : 4-dihydrowy-1-a-methorybenzyl-3-naphthoate. 

OMe’CHPh:C,,H,(OMe),*CO, Et, 


C(OH)==—=C-CO, Et 


, in which the halogen atoms are 
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prepared by boiling the chloro-compound in methyl-alcoholic sclution, 
crystallises in yellow needles, m. p. 151°; the corresponding ethoay- 
derivative has m. p. 204°. The chloro-compound reacts with ammonia 
in benzene solution, yielding ethyl aa’-iminobis-2 : 4-dihydroxy-1-benzyl- 
3-naphthoate, NH{CHPh-C,,H,(OH),*CO,Et],, crystallising in felted 
needles, m. p. 156°; with aniline it yields ethyl 2 : 4-dihydroxy-1-a- 
anilinobenzyl-3-naphthoate, NHPh:CHPh:C,,H,(OH),°CO,Et, m. p. 149°. 
Ethyl 2 : 4-dihydroxy-1-benzyl-3-naphthoate, 
CH,Ph:C,,H,(OH),*CO,Et, 

prepared by heating the chloro-compound with hydriodic acid and red 
phosphorus in acetic anhydride solution, forms yellow crystals, m. p. 
107°, gives a red coloration with sulphuric acid, and resembles the 
above-mentioned methoxy-, ethoxy-, and anilino-derivatives in being 
reconverted into the original chloro-compound by the action of 
hydrogen chloride in ethereal solution. F. B. 


The Condensation of Terephthalaldehyde with Methyl 
2-Hydroxy-3-naphthoate. Kari Luener (Monaish., 1915, 36, 
143—167).—An extension of the earlier researches on the behaviour of 
methyl and ethyl 2-hydroxy-3-naphthoates towards various aldehydes 
(Friedl, A., 1910, i, 741; Rebek, A., 1913, i, 1346 ; Weishut, A., 1913, 
i, 1347 ; Seib, A., 1913, i, 1348). 

In the presence of hydrogen chloride, terephthalaldehyde slowly 
reacts with an ethereal suspension of methyl 2-hydroxy-3-naphthoate, 
giving methyl 2-hydroxy-1-a-chloro-p-aldehydobenzyl-3-naphthoate, 

C(CHCI-C,H,-CHO)x,, 
CH. oH==—0(b0,Mey> OF 
yellow needles, m. p. 180°5°. It was not found possible to cause 
the second aldehyde group to enter into the reaction. The substance 
gives a red coloration with sulphuric acid, and a green one with ferric 
chloride. If hydrogen bromide is used in place of the chloride for the 
condensation reaction, the product is methyl 2-hydroxy-l-a-bromo- 
p-aldehydobenzyl-3-naphthoate, a yellow, crystalline solid, m. p.169—170°, 
which gives a bluish-violet coloration with sulphuric acid and a green 
with ferric chloride. Both the bromo- and the chloro-compounds are 
readily decomposed by water in acetone solution, giving the corre- 
sponding methyl 2-hydroxy-1-a-hydroxy-p-aldehydobenzyl-3-naphthoate, 
08 <oh=——— bi0, Me ISc-on, yellow, microscopic prisms, 
m. p. 167° (thiosemicarbazone, microscopic needles, m. p. 210°, forms an 
amorphous silver salt), which gives similar colour reactions to the 
chloro-compound. The velocity of the reaction with water is less than 
that shown by the analogous benzaldehyde condensation products, and 
as might be expected the hydrolysis of the bromo-compound proceeds 
much more rapidly than that of the chloro-compound. When boiled 
with an approximately quinquemolecular proportion of methyl alcohol 
in ethereal solution, the chloro-compound is converted into methyl 
2-hydroxy-1-a-methoxy-p-dimethoxymethylbenzyl-3-naphthoate, 
C{[CH(OMe)-C,H,-CH(OMe 
on <o Saree Dp G00,Mg, > COL, 
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yellow needles, m. p. 150°, both the chloro- and the aldehyde groups 
having entered into reaction ; this substance gives colorations with 
sulphuric acid and ferric chloride similar to those given by the chloro- 
compound. In benzene solution equimolecular quantities of phenol 
and the chloro-condensation product react with the calculated amount 
of sodium, yielding very pale yellow needles of msthy! 2-hydroxy- 
1-a-phenory- p-aldehydobenzyl-3-naphthoate, 
C{CH(OPh)-C,H,-CHO ‘ 
vom <hr, Me > staan 
m. p. 171°, which gives an orange-red solution in sulphuric acid and a 
yellowish-green coloration with ferric chloride. By analogous procedure 
to the preceding, but using p-cresol and thymol respsctively in place 
of phenol, methyl 2-hydroxy-\-a-p-tolyloxy-p-aldehydobenzyl-3-naphthoate, 
H(O-C : 
CoH, <CLCH(O°GrHr) Ce G0, Mey COL pale yellow, silky needles, 
m. p. 203°, and methyl 2- ‘hydroxy-1-a-p-methyl-o-isopropylphenoxy- 
p-aldehydobsnzyl- 3-naphthoate, 
C[CH(O-C,H gmoney" O,H,CHO},,,,. 
OH hy nota - (60, Me) J>C-OH, 
rhombic, yellow leaflets, m. p. 186°, are produced. 

When submitted to the action of ammonia gas, a benzene solution of 
the chloro-compound assumed a deep-red coloration, which later changed 
to a yellow ; no definite organic substance could be isolated from the 
product. Aniline in boiling benzene solution converted the chloro- 
compound into ives 2-hylroxy-1-a-cnilino-p-phenyluzomethinebenzyl- 
3-naphthoate, Te wma smenchn CoH, “O00, Me} C OH, micro- 
scopic prisms, m. p. 171° which reacted with phenylhydrazine in 
benzene solution, forming w-anilino-w-2-hydroaxy-3-carbomethoxy-a-naph 
thyl-p-tolualdehydephenythy ydrazone, 

ve snes. C,H,-CH:N-NHPh]x,,,, 
08 Oh en O00, Mey>C OH, 
crystals, m. p. soba (decomp.). Attempts to prepare a crystal- 
line compound by the action of phenylhydrazine on the chloro-com- 
pound were unsuccessful, but the hydroxy-compound readily reacted in 
benzene solution forming its phenylhydrazone, namely, w-hydroxy-w-2- 
hydroay-3-carbomethoxy-a-naphthyl-p-tolualdehydephenylhydrazone, 
C CH(OH): C,H,-CH:N-NHPh ‘ 
0,H, It 0(00, Me>e OH, 
crystals, m. p. wg which darkens in the air and gives violet and 
green colorations with sulphuric acid and ferric chloride respectively. 
The chloro-compound reacts with piperidine in chloroform solution, 
methyl sii -a-piperidine-p-aldehydobenzyl-3-naphthoate, 
C een H,)*C,H,-CHO co 
Bon C160, Mee om, 
hexagonal rerun m. p. 171°, heleg obtained ; this with sulphuric acid 
gives a red coloration, and with ferric chloride a reddish-yellow, passing 
subsequently through violet to deep blue. Aminoazobenzene also 
undergoes condensation with the chloro-compound in boiling benzene 
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solution, the product being w-benzeneazophenylamino-w-2-hydroxy-3- 
carbomethoxy-a-naphthyl-p-tolualdehydebenzeneazophenylanil 
C[CH(NH-C,H,°N,Ph)-C,H,-CH:N-C,H,°N,Ph} 
Cy H sie soa dae ad a ermeemeeraieis — O60, Me joc: OH, 


orange-coloured needles, m. p. 219°, which | gave the usual colour 
reactions with sulphuric acid and ferric chloride. D. ¥. T. 


Orcinolphthaleins, Orcinoltetrachlorophthaleins, and Some 
of their Derivatives. W. R. Ornporrr and E. R. ALLEN (J. Amer, 
Chem. Soc., 1915, 3'7, 1201—1258).—This investigation was under- 
taken to determine the effect of introducing negative groups into the 
phthalein molecule, to ascertain the extent to which the orcinol- 
phthaleins and their derivatives exist in coloured and colourless 
modifications, and to study the formation and separation of the 
different isomerides with a view to elucidate the structure of the 
isomeric fluoresceins (compare Orndorff and Hitch, A., 1914, i, 542). 

Improved methods are described for the preparation and separation 
of the orcinolphthaleins, 

a-Orcinolphthalein exists only in the colourless form ; it separates 
from solutions in methyl alcohol, ethyl alcohol, or glacial acetic acid in 
crystals containing 1 mol. of the solvent. The diacetate, m. p. 
246—247°, crystallises in stout, white prisms; the dibenzoate has 
m. p. 277°. When the yellow form of tetrabromo-a-orcinolphthalein 
(Meyer and Meyer, A., 1897, i, 70) is washed with boiling benzene and 
subsequently with acetone, a white isomeride is produced, which gives 
a pure blue colour with alkali hydroxide solutions, The tetrabromo- 
compound yields an unstable pale blue diammonium salt, and a diacetate, 
m. p. 297°. a-Orcinolphthalein hydrochloride forms dark red needles. 
The red potassium salt obtained by the action of a solution of 
potassium carbonate in 50% alcohol on the a-phthalein is a mono- 
potassium salt and not a dipotassium salt as stated by Baeyer (A., 1910, 
i, 251), whilst the blue potassium salt prepared by the action of 
alcoholic potassium hydroxide is a dipotassium salt and not a tetra- 
potassium salt (Baeyer, loc. cit.). The mother-liquor from the 
dipotassium salt yields colourless crystals of tripotassium a-orcinol- 
phthaleincarbinolcarbcxylate. 

B-Orcinolphthalein exists as a yellow, stable quinonoid form and a 
white, unstable lactoid form. When an alkaline solution of the com- 
pound is acidified with acetic acid, a white hydrate, C,.H,,0,,H,0, is 
precipitated, which, on boiling, is transformed into the yellow anhydrous 
form. The acetylorcinolphthalein described by Fischer (A., 1877, 
205) probably consisted of B-orcinolphthalein containing a small amount 
of acetic acid. f-Orcinolphthalein dibenzoate has m. p. 235—236°, 
and not 244—-245° as stated by Meyer and Meyer (loc. cit.). Tetra- 
bromo-f-orcinolphthalein furnishes a nearly black, unstable ammonium 
salt, and a diacetate, m. p. 266—267°, which forms white needles. The 
hydrochloride of 8-orcinolphthalein crystallises in bright red plates. 

y-Orcinolphthalein is known only in the coloured form. It separates 
from methy! or ethy! alcohol, however, in colourless crystals containing 
1 mol. of the solvent. On acidifying a solution of the phthalein in 
dilute sodium carbonate with acetic acid, a white hydrate is precipitated 
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which, when boiled with water, is converted into the yellow anhydrous 
phthalein. The dibenzoate, m. p. 284—285°, crystallises in white 
needles. Z'etrabromo-y-orcinolphthalein diacetate, m. p. 282—283°, 
crysiallises in white, rhombohedral plates. y-Orcinolphthalein yields 
an orange-coloured, unstable diammonium salt, whilst the tetrabromo- 
derivative combines with 4 mols. of ammonia to form a dark-red, 
unstable salt. The phthalein unites with 1 mol. of hydrogen chloride 
to form a yellow hydrochloride. 

The orcinoltetrachlorophthaleins were prepared by fusing orcinol 
with tetrachlorophthalic acid in presence of zine chloride, and their 
separation was effected by similar means to those employed in the 
case of the orcinolphthaleins. 

a-Orcinoltetrachlorophthalein, C,.H,,0;Cl,, is colourless when pure and 
dissolves in alkali hydroxide to form solutions of a pure biue colour ; 
the diacetate, m. p. 292°, forms minute, colourless, rhombic crystals. 

B-Orcinoltetrachlorophthalein is also colourless when pure. It is 
decomposed by hot potassium hydroxide solution with elimination of 
chlorine and formation of a dark red substance. A white hydrate is 
obtained when a solution of the phthalein in alkali hydroxide is acidi- 
fied. The diacetate, m. p. 239°, forms white crystals. 

y-Orcinoltetrachlorophthalein crystallises in white, slender needles; its 
diacetate, m. p. 252—253°, forms long, flat needles. 

The absorption spectra of the orcinolphthaleins, tetrabromo-orcinol- 
phthaleins, orcinoltetrachlorophthaleins, and tetrabromo-y-orcinoltetra- 
chlorophthalein have been investigated and the transmission curves 
plotted. Thecurves for the y-phthaleins are those typical of fluorescent 
substances, indicating that these compounds are derivatives of fluores- 
cein and therefore have a similar structure. 

The constitutions of the orcinolphthaleins and their derivatives are 
discussed. E. G. 


Chromoisomeric Salts of Phenolic and Enolic Derivatives 
Similar to Ethyl Acetoacetate. A. Hanrzscn (Ber., 1915, 48, 
785—797).—The author has been able to produce chromoisomeric 
salts with simpler compounds than those used hitherto, namely, with 
nitrogen-free compounds analogous to ethyl acetoacetate. Chromo- 
isomerism cannot be obtained with symmetrical compounds of the 
structure COR-CH,°COR, as has already been demonstrated with 
indandione derivatives (Hantzsch, A., 1912, i, 869), but with un- 
symmetrical compounds of the ethyl acetoacetate type the existence of 
two series of coloured salts may be expected because of the two possible 
structures OM-:CR:CH:°COR’ and COR:CH:CR’-OM (where M repre- 
sents the metal) for the enolic salt; the anions of these pairs of 
chromoisomeric salts will be identical, except for the position of the 
valency by which the metal atom was attached. As has been shown 
earlier, the salts will probably undergo further structural adjustment 
(Hantzsch, A., 1910, i, 812; Hantzsch and Voigt, A., 1912, i, 151), 


producing “conjugated” enolic salts of the type 


CR°CH: CR’ 
and O osc MO? where M represents the metal. On account of the 
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likelihood of a condition of equilibrium between the two possible chromo- 
isomeric salts in a solution, spectroscopic examination in the ultra- 
violet region is not possible, and the investigation must be limited to 
examples showing abeorption in the visible spectrum. For this reason 
ethyl acetoacetate itself could not be applied to the investigation, and use 
was made of ethyl succinylsuccinate, ethyl 2 : 5-dihydroxyterephthalate, 
and ethy! dihydroxybenzoquinonedicarboxylate. These esters can give 
two classes of salts represented by the structures OM-C:C-CO,R and 
CO-C:C(OR):OM, which may be distinguished by the respective terms 
“enol” and “ethoxyenol” salts, but the author prefers a general 
extension of the two terms “benzenoid” or “ phenolic” salts to the 
former class, and “quinonoid” or “enolic” salts to the latter, 
although these terms are more intimately associated with the salts of 
ethyl dihydroxyterephthalate. Ethyl dihydroxyterephthalate exists 
in two chromoisomeric forms, which are colourless and yellow respec- 
tively ; the colourless form is optically identical with ethyl dimethoxy- 
terephthalate, C,H,(OMe),(CO,Et),, and must therefore be the true 
dihydroxy-ester, whilst the yellow variety must be the quinonoid enol 
ester. From analogy the conclusion is drawn that of the above 
chromoisomeric metallic salts the less strongly coloured isomeride 
possesses the “ benzenoid phenolic” stracture, and this view receives 
strong confirmation by the colourless ethyl dihydroxyterephthalate 
giving yellow salts, whilst the yellow enolic isomeride forms red salts. 

On account of the presence of two chromophoric groups in the esters 
named above, there is a possibility of three chromoisomeric forms of each 
salt, namely, of dibenzenoid, diquinonoid, and of benzenoid-quinonoid 
structure respectively. In the case of ethyl dihydroxy benzoquinore- 
dicarboxylate three forms can actually be observed, yellow, orange, and 
red respectively, but generally only the yellow and 1ed varieties have 
been obtained. 

It is not always possible to isolate two differently coloured forms of 
the same salt, and as additional criteria of chromoisomerism are held 
the occurrence of a difference in colour between any two salts with 
different alkali or alkaline-earth metals, a difference in colour between 
the compound and its alcoholate or hydrate, or between the two latter 
derivatives, and, fiually, a difference in colour between the compound 
and its aqueous or alcoholic solution. 

[With R. H. Crark and R. Anpricu.]—Etbyl succinylsuccinate 
gives colourless mono-metallic salts with all alkali metals, aqueous and 
alcoholic solutions, however, being deep yellow ; the dilithium salt was 
red, but gave a yellow dihydrate ; barium salt, yellow, giving a red 
dihydrate ; calcium salt, yellow, both when anhydrous and as dihydrate ; 
magnesium salt, yellow, giving a red dihydrate (compare Herrmann, 
A., 1882, 712). 

The following salts were prepared from ethyl 2 : 5-dihydroxytere- 
phthalate ; lithium salt, yellow, giving a red alcoholate ; barium salt 
yellow, giving a red dihydrate; calcium salt, red ; magnesium salt, 
yellow, giving a red dibydrate. All salts of dibydroxyterephthalic 
acid with metals which yield colourless ions are colourless, any yellow 
or brown coloration which may be observable being due to oxidation. 
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[With V. Eyre.|—Ethyl dihydroxybenzoquinonedicarboxylate was 
converted into the following salts: diammenium salt, dimethyl- 
ammonium salt and methylammonium salt, yellow ; trimethylammonium 
salt, yellow, giving a red compound with 10,H,, and also an unstable 
orange compound with 1CHCl,; dipyridine salt, red; monopyridine 
salt, yellow; tetramethylammonium salt, yellow or red, the two 


varieties being inter-convertible and giving identical solutions. 
D. F. T. 


The Chromoisomerism of Derivatives of 2 : 5-Dihydroxytere- 
phthalic Acid as Phenol-Enol Isomerism. A. Hanrzscu (Ber., 
1915, 48, 797—816).—It has been known for a considerable time 
(Herrmann, A., 1882, 712) that the esters of dihydroxyterephthalic 
acid can exist in two forms, one colourless and labile, the other ye!lowish- 
green and stable, and that the esters of the corresponding dihalogen- 
dihydroxyterephthalic acids, C,X,(OH),(CO,H),, exhibit similar 
behaviour (Hantzsch and Zeckendorf, A., 1888, 278; Hantzsch, A., 
1906, i, 858). This isomerism is not of the simple keto-enol type, nor 
is it merely a case of polymorphism as suggested by Nef (A., 1890, 
983), but it is due to the existence of the esters in two different 
constitutions, namely, a colourless benzenoid form and a greenish-yellow 
quinonoid form with the characteristic groupings OR-CO-C-C-OH and 


OR-C(OH)-C-CO respectively (compare Hantzsch, preceding abstract), 
and of the free acid in the corresponding stuctures OH-CO-C:C-OH and 
C(OH),-C*Co, This view is based on the existence of two distinct forms 


of methyl dichlorodihydroxyterephthalate, which are both remarkably 
stable, and by its formation of colourless or yellow solutions according 
to the medium, the two classes of solutions corresponding with the two 
forms of the ester. In the case of other derivatives such as the ethyl 
ester of the dichlorodihydroxyterephthalic acid, the esters of the corre- 
sponding dibromo- and di-iodo-acids, and dichlorodihydroxytere- 
phthalic acid itself, only the colourless form is stable, whilst with 
dihydroxyterephthalic acid and its esters the yellow form is stable. In 
solution an equilibrium is generally attained in which the percentage 
of the yellow quinonoid or enol form increases as one passes along the 
series of solvents, dilute hydrochloric acid, water, methyl alcohol, ethyl 
alcohol, amyl alcohol, ether, chloroform, tetrachloromethane, benzene ; 
with the exception of dihydroxyterephthalic acid and its esters, in which 
the yellow form has the greater stability throughout, a solution in water 
contains the solute mainly in the colourless form, whilst in benzene 
solution the solute is almost entirely of the yellow modification. 

The absorption spectra of the yellow and colourless solutions are 
strikingly similar, so that the forms are in all probability both 
monomolecular ; the considerable influence of the nature of the solvent 
and of the temperature on the absorption is not observed with com- 
pounds such as diacyl derivatives of the type C,Cl,(OAc),(CO,R),, in 
which the phenolic hydrogen has been replaced by less mobile radicles, 
so that it is natural to refer the equilibrium to an intramolecular 
change in which these hydrogen atoms are involved. The respective 
constitutions OR-CO-C;C-OH and OR-C(OH):C-00 are applied to the 
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colourless and yellow modifications, because the colourless solutions of 

the esters of dichlorodihydroxyterephthalic acid are optically almost 

identical with those of the corresponding dimethoxy-ester, 
C,Cl,(OMe),(CO,R)., 

whilst the yellow modifications are able to form salts, and so must still 

contain a hydroxyl group. By the existence of subsidiary valencies, 

however, these two constitutions may undergo slight modification into 


a wer 
| and | | 


a ‘ H 


in which case the phenomenon becomes one of “allodesmy,” the 
x only difference between the sub- 

R } — = stances then lying in the posi- 

oF we \ erg ? Nu tion of the oe Dry it is 
| 1 cent ong in ae = 
H } C orms of the compounds under 
Or ae \o% \ cory” discussion only one of the hydr- 
x oxyl groups has undergone con- 

(L.) version into the quinonoid struc- 

ture, so that the colourless benz- 

x enoid or diphenolic compound is 

Wi, iN TaN Fie representable by the formula 
O C C HJ, whilst the structure of the 
| | | :  monoquinonoid or phenolic-enolic 


Hy C C O compound is represented b 
Nesid _.O4 \coZ \o(oRyZ » P y 
x 


C(OR 


formula II. 

Methyl dichlorodihydroxytere- 
(II.) phthalate is distinguished from 
the other esters of this acid by the relative stability of its yellow 
modification, the colourless ester melting at 177° to a yellow liquid 
which gives the yellow modification on cooling, whilst the inverse 
change from yellow to colourless occurs near 140°. Separation from 
solution generally yields the ester as a mixture of the two modifica- 
tions. With the ethyl ester the relative stability of the colourless form 
is so great that the solid obtained from a benzene solution has only 
a fleeting yellow colour. With methyl and ethyl dibromodihydroxy- 

terephthalates the yellow modification is again very unstable. 

Ethyl dichlorodimethoxyterephthalate, C,Cl,(OMe),(CO,Et),, prepared 
by heating the yellow potassium salt of ethyl dichlorodihydroxy- 
terephthalate with methyl iodide or methyl sulphate, forms colourless 
needles, m. p. 177°. 

Methyl dibromodihydroxyterephthalate, C,Br,(OH),(CO,Me),, melts at 
205° to a yellow liquid, but again becomes colourless on re-solidifying ; 
methyl di-iododihydroxyterephthalate decomposes at 188°, 

Ethyl dimethoxyterephthalate (Nef, loc. cit.) in solution exists 
almost entirely as the yellow enol ester, whereas by sublimation the 
yellow form can be converted into the labile phenolic form. 

Dihydroxyterephthalic acid exists as a colourless dihydrate of the 


ee 2. oe ee ee ee ee ee 


_“ or 
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phenolic structure, the yellow anhydrous acid being of enolic structure, 
whilst with dichlorodihydroxyterephthalic acid the anhydrous acid is 
colourless and of phenolic structure, the dihydrate being yellow and of 
enolic structure. As dihydroxyterephthalic acid and its esters give 
solutions of approximately the same yellow colour, the dissolved 
substances are believed to be present almost entirely as the yellow 
enolic forms, or in other words as pseudo-derivatives. 

Absorption curves are given for solutions of many of the compounds 
mentioned. It is noted that contrary to the views of Kauffmann, the 
methoxyl and hydroxyl groups are of approximately equal auxochromic 
effect, and that any decided difference between the colour and absorp- 
tion of a hydroxyl compound and the corresponding methoxyl deriv- 
ative must be attributed to intramolecular constitutive change. 
Accordingly, the yellow dihydroxypyromellitic acid and the colourless 
dimethoxypyromellitic acid (Nef, Joc. cit.) cannot be structurally 
identical, and the difference in colour is to be attributed to the 
existence of two chromoisomerides. D. F. T. 


Santonin. XII. a-Tetrahydrosantonilide. E. WepeKinp (Ber., 
1914, 47, 2483—-2485).—a-Tetrahydrosantonin has already been sub- 
mitted to oxidation by chromic acid (Wedekind and Beniers, A., 1913, 
i, 476), but the process is not always satisfactory, and Caro’s acid has 
now been applied with a gratifying result. 

When a chloroform solution of a-tetrahydrosantonin is gradually 
introduced with stirring into a mixture of ammonium persulphate 
and somewhat diluted sulphuric acid, there is produced a lactone which 
from its analogy to campholide is termed a-teérahydrosantonilide. This 
substance, for which the formula 

CH,-CHMe-CH:CH,-CH——-O 
gt sald PAT = 
is proposed, is a crystalline solid, m. p. 159°5°, [a], —47°15° (in 
benzene), — 31°2° (in chloroform), —35-1° (in ethyl alcohol). 
D. F. T. 


Synthesis of Two a-Hydroxyisocamphoronic Acid Lactones, 
and their Relation to Dehydrocamphenic Acid. P. Lipp (Ber., 
1914, 47, 29942997).— Kachler (A., 1878, 513) obtained a compound, 
C,H,,0,, m. p. 226°, by heating csocamphoronic acid with bromine, 
which was most probably a mixture of the isomeric lactonic acids 
which Aschan prepared by the action of nitric acid on dehydro- 
camphenic acid (A., 1910, i, 710), although Tiemann and Semmler 
regarded it as “ isocamphorenic acid” (A., 1895, i, 478). The author 
finds that when equimolecular proportions of isocamphoronic acid and 
bromine are heated at 120—130° for four hours the product is, indeed, 
the cis-lactonic acid, C,H,,0,,H,0, m. p. of the anhydrous acid, 
185—-186°5° (corr.), whereas the product after eight hours’ heating is the 
trans-form, m. p. 256°. The formula which the author proposed for 
OMe,-CH-CH,°CO,H 
CO-0-CH-CO,H 
(A., 1914, i, 542), has been supported by Hintikka (A., 1914, i, 973). 
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these a-hydroxyisocamphoronic acid lactones, 
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isoCamphoronic acid can scarcely be an intermediate product of the 
oxidation of dehydrocamphenic acid to these lactones by nitric acid, 
for it is not attacked at all by that agent. J.C. W. 


Structure of Erythrin. Ernst Zerner (JJonatsh., 1914, 35, 
1021—-1024).—The author advances arguments against Luynes’s 
(Annalen, 1864, 132, 355) and Hesse’s (A., 1898, i, 532) formule 
for erythrin and shows that the behaviour of the compound is best 
represented on the assumption that the orsellinic acid residues are 
differently attached to the erythritol molecule as shown in the 

Me Me 


following formula: 7): oo: O-C,H,(OH), x | Noo, H. 


™ 
OH OH 
This formula not only explains the acid character of erythrin, but also 
accounts for the fact that only one molecule of orsellinic acid is 
removed by hydrolysis. The picroerythrin resulting from the 
hydrolysis still possesses acid properties, gives a violet coloration with 
ferric chloride, and, therefore, must contain a free hydroxy] in the ortho- 
position to the carboxyl group. F. B. 


55-Diphenylsemicarbazide as a Reagent for the Detection 
of Carbonyl Derivatives. 6. Toscni and A. ANGIOLANI (Gazzetta, 
1915, 45, i, 205—213).—88-Diphenylsemicarbazide (A., 1914, i, 740) 
forms an excellent reagent for the detection of carbonylic compounds 
and in many cases gives better results than semicarbazide itself. It is 
highly stable towards light and air, whereas semicarbazide tends to 
decompose into hydrazocarbonamide and hydrazine (compare Curtius 
and Heidenreich, A., 1896, i, 143). Further, the 88-diphenylsemi- 
carbazones separate more readily, and are appreciably less soluble and 
more easily purified, than the corresponding semicarbazones. 

The 88-diphenylsemicarbazones of aliphatic carbonyl compounds are 
prepared by adding to an aqueous solution of the hydrochloride of the 
base the calculated quantity of an aqueous or aqueous-alcoholic 
solution of the aldehyde or ketone and then sodium acetate. These 
diphenylsemicarbazones are sparingly soluble in water and are somewhat 
basic in character, dissolving in the cold in dilute acids, by which they 
are decomposed, with regeneration of the aldehyde or ketone, on 
heating. Of special interest in practice are the compound; given by the 
sugars, and these are being investigated. 

The 58- -diphenylsemicarbazones of aromatic aldehydes are obtained 
by adding an alcoholic solution of the aldehyde (1 mol.) to an alcoholic 
solution of the base (1 mol.). They separate immediately as crystalline 
precipitates, are usually very sparingly soluble in alcohol, are readily 
hydrolysed by boiling dilute acids, and dissolve in concentrated 
sulphuric acid with characteristic colorations. 

85-Diphenylsemicarbazones of the following compounds have been 
prepared. Acetone, CMe,.N-NH-:CO-NPh,, colourless needles, m. p. 
119°. Acetaldehyde, O,,H, 5ON,, long, silky needles, m. p. 153°. 
Heptaldehyde, C,,H,,ON,, colourless needles, m. p. 133—134°. LZthyl 
acetoacetate, CO,Et*CH,*CMe:N-NH-CO- NPh,, wiite crystals, m. Pp. 
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103—104°. Dextrose, C,H,,0,;N-NH-*CO*NPh,,H,O, white needles, 
m. p. 164—166°. Cinnamaldehyde, CHPh:CH°CH:N-NH-CO'NPh,, 
yellow needles, m. p. 164—166°, giving an orange-red coloration with 
concentrated sulphuric acid in the cold. Cuminaldehyde, C,,H,,ON,, 
white crystals, m. p. 162°, giving a greenish-yellow coloration with 
concentrated sulphuric acid in the cold. Salicylald:hyde, 
C,)H,;0,N;, 

colourless needles, m. p. 209°, giving a yellow coloration with cold 
concentrated sulphuric acid. Vanillin, C,,H,,0,N,, white needles, 
m. p. 180—181°, giving a yellow coloration with cold concentrated 
sulphuric acid. Piperonaldehyde, C,,H,,O,N,, yellow needles, m. p. 
173°, giving an orange-red coloration with concentrated sulphuric acid 
in the cold. Benzophenone, C,,H,,ON,, white needles, m. p. 186—187°. 
Citronellaldehyde, C,,H,,ON,, white crystals, m. p. 109—110°. 
Camphor, C,,H,,ON,, silky needles, m. p. 154—155°. T. H. P. 


Action of Nitroso-derivatives on Unsaturated Compounds, 
Luiat ALESSANDRI (Atti R. Accad. Lince?, 1915, [v], 24, i, 62—67).— 
The action of nitrosobenzene on safrole probably yields first the 
intermediate compound, CH,O,:C,H,°CH,°CH(NPh:OH)-CH:N Ph:0O, 
which subsequently loses phenylhydroxylamine, giving the compound 
CH,O,:C,H,-CH:CH*CH:NPh:O (compare Angeli, Alessandri and 
Pegna, A., 1910, i, 552). The phenylhydroxylamine liberated would 
then react with the nitrosobenzene with formation of azoxybenzene, 
which is, indeed, obtained in considerable quantity. That this view 
of the reaetion is correct is supported by the fact that the yield of 
the crude phenylated oxime is increased from 20% to 40% when the 
proportion of nitrosobenzene taken is increased from 1 mol. to 3 mols. 
per mol, of safrole. 

The action of nitrosobenzene (3 mols.) on estragole, myristicin and 
methyleugenol (1 mol.) yields yellow compounds, m. p. 165°, 180°, and 
154° respectively, which are rapidly decomposed by the action of 
sunlight. 

The action of nitrosobenzene on parsley-apiole follows a somewhat 
different course, the products being: (1) apioleacraldehyde, 

CHO-CH:CH:C,H(OMe),:CH,0,(?), 
yellow crystals, m. p. 137°, which forms an owime, m. p. 172°, and 
(2) apiolaldehyde (?), m. p. about 100°. 

Asarone and nitrosobenzene yield asarylaldehyde, azoxybenzene and 
the N-phenyl derivative of asarylaldoxime, O:NPh:CH-C,H,(OMe),, 
which forms yellow crystals, m. p. 125°, and gives asarylaldehyde 
when hydrolysed by means of dilute acid. 

When added to caoutchouc which has been allowed to swell in a 
small volume of benzene, nitrosobenzene dissolves with formation of 
a characteristic emerald-green coloration and marked cooling. The 
colour of the mixture afterwards changes successively to bottle-grcen, 
brownish-green and brownish-red, and part of the product formed 
remains undissolved as a reddish-yellow, gelatinous mass. When 
treated with light petroleum, both the solution and the gelatinous 
substance yield an ochre-yellow, amo:phous compound, which gives 
analytical results corresponding with the formula C,,H,,O,N,, and 


Qq2 
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softens at 135—140°, afterwards undergoing energetic decomposition. 
When this compound is washed with carbon disulphide and repeatedly 
boiled with ether, the percentage of oxygen present increases from 
about 15 to about 19. The compound is not very sensitive to the 
action of light, but when treated with potassium permanganate 


it gives nitrosobenzene and an odour resembling that of carbylamines, 
, ee 


Anthranil. XxX. Anthranil and Methylanthranil. Evsa. 
BamBercer (Ber., 1915, 48, 537—582).—In a long series of papers 
(chiefly 1909 and 1910) Bamberger and others have shown that 
anthranil (1) is homologous with methylanthranil, which was proved 
to have the formula III (A., 1903, i, 560). Part of the evidence was 
to the effect that the compounds both form phenylnitrosohydroxy)- 
amines when treated with nitrous acid, thus: 

‘ N— z NO): 
CH<h 0 > CH <So” OH aod 


(I.) (II.) 
; ie r N(NO)-OH 
CoH <I Me? —> OH.<come 
(III) (IV.) 
These compounds were also proved to be homologous, by reduction to 
diazonium salts. 

The derivative of anthranil, namely, o-aldehydophenylnitroso- 
hydroxylamine (II), was easily isolated in the crystalline state 
(A., 1909, i, 509), but the derivative of methylanthranil, namely, 
o-acetylpheny!nitrosohydroxylamine (IV), could only be characterised 
by colour reactions (ibid.). As the nitrosation was carried out in 
the presence of hydrochloric acid, which chlorinates much of the 
methylanthranil, the reaction has now been studied in the presence 
of sulphuric acid. It has been found, however, that the reaction 
follows a new course. 

The chief product is easily reduced to a diazonium salt, is a ketone, 
reacts vigorously with diazomethane, and undergoes rearrangement 
when warmed with dilute acids into two compounds which are 
recognised as nitroanilines, namely, 3-nitro-2-aminoacetophenone and 
5-nitro-2-aminoacetophenone, NO,°C,;H,Ac-NH,. It is, therefore, 
o-acety] pheny]nitroamine [o-nitroaminoacetophenone},C,H,Ac*NH-NO,. 

This discovery throws some light on the constitution of an acidic 
by-product, which was obtained in very small quantity in the case of 
anthranil, as a substance which accompanies the o-nitrosobenz- 
aldehyde obtained by decomposing crude o0-aldehydophenylnitroso- 
hydroxylamine (A., 1911, i, 60), for it is in reality the homologue 
of the above nitroamine, namely, o-nitroaminobenzaldebyde, 

CHO-C,H,-NH-NO,. 

The net result of the action of nitrous acid is, therefore, this; 
anthranil yields much of the nitrosohydroxylamine and very little of 
the isomeric nitroamine, whilst methylanthranil gives extremely little 
of the former and a fair amount of the latter. ‘The reaction is merely 
the addition of nitrous acid to the opened benzoisooxazole ring, 
CHO(or Ac)*C,H,-N— and is explained in two or three ways. 
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Action of sodium nitrite and sulphuric acid on methylanthranil.—The 
preparation of o-nitroaminoacetophenone, free from the by-products of 
the reaction, is a matter of considerable difficulty. Two grams of 
methylanthranil were quickly stirred into an emulsion with 40 grams 
of about 15% sulphuric acid in a tall beaker, and then a solution of 
1:33 grams of sodium nitrite in 2°3 c.c. of water was added during forty 
minutes at the rate of 3 drops per minute. The liquid was cooled by 
ice, vigorously stirred, and the nitrous fumes were removed by a brisk 
current of air playing over the surface. When no more nitrous acid 
could be detected, the solution was saturated with ammonium sulphate 
and extracted with ether. The aqueous extract contained o-acety!l- 
benzenediazonium sulphate, for the azo-dye with @-naphthol, m. p. 
198°5—199° (A., 1903, i, 560), was obtained from it. The ethereal 
layer was shaken with dilute ammonia. The residual ether contained 
a trace of a feebly acid substance removable by sodium hydroxide, and 
also much unchanged methylanthranil (purified by the mercuric 
chloride compound) and some acetophenone (identified as the phenyl- 
hydrazone). The ammoniacal extract was exposed to a draught and 
concentrated to a small bulk, cooled with ice, and then carefully 
treated with 2/-sulphuric acid until the precipitate no longer re- 
dissolved, and finally with 0°5-sulphuric acid. The precipitated 
nitroamine was filtered and washed with cold water. Other by- 
products included a crystalline base, a neutral, coloured substance, and 
an acid with indicator properties. 

o- Vitroaminoacetophenone, C,H,Ac*NH-NO,, crystallises in colourless, 
silky needles from cold water or sparkling prisms from carbon 
tetrachloride, m. p. 103—104°. It is quite stable in the dark, and 
may be distilled in steam without much decomposition. It is acid to 
litmus, methyl-orange and Congo-red, but not to tropeolin. It does 
not reduce ammoniacal silver nitrate, gives a deep reddish-violet colour 
when a trace of zine is added to a mixture with an acetic acid solution 
of a-naphthylamine, and is reduced by nitrous acid to the diazonium 
salt (8-naphthol dye) which yields o-hydroxyacetophenone on boiling. 
It forms a silver salt, white needles, copper salt, very long, silky 
needles, lead salt, silky needles, and a soluble barium salt. The phenyl- 
hydrazone, C,,H,,0,N,, forms golden-yellow, brilliant leaflets, m. p. 
132°5°, which dissolve in weak alkalis without colour and in con- 
centrated sulphuric or hydrochloric acid with deep blue colours, The 
p-nitrophenylhydrazone, C,,H,,0,N;, forms brownish-yellow or dark 
golden-yellow, glistening needles, m. p. 173°. The powder dissolves in 
2N-sodium hydroxide with dark blood-red colour, a delicate reaction for 
o-nitroaminoacetophenone, but when covered with 2V-sodium carbonate 
it dissolves slightly to form a yellow solution, which soon deposits 
bronze-coloured, shimmering, flat needles of a salt. The compound 
therefore forms two salts, NO,*C,H,;-NH-*N:CMe-C,H,-N(NO)-ONa 
(yellow solutions) and NaO-NO:C,H,:N-N:CMe-C,H,-N(NO)-ONa 
(blood-red solutions). 

The rearrangement of the nitroamine into nitroanilines was effected 
by adding the fine powder to 62% sulphuric acid at —15°. The 
solution was poured on ice and the solid product was washed with cold 
water until free from the diazonium salt (extract A.) and then distilled 


i. 558 ABSTRACTS OF CHEMICAL PAPERS. 


in steam. Pale yellow crystals collected first, followed by a golden- 
yellow solution. The process was prolonged until the distillate was 
only pale yellow, when the large volume of liquid which collected was 
left to evaporate and then extracted with ether. The distillate 
contained 3-nitro-2-wminoacetophenone, NO,*C,H,Ac*NH,, which forms 
very long, golden-yellow, highly refractive, brittle needles, m. p. 
92°5—93°. It gives a violet-red azo-dye with a-naphthol, and it is 
reduced by zine and sulphuric acid to an o-phenylenediamine (ferric 
chloride reaction). It forms a semicarbazone, C,H,,0,N,, m. p. 223°, 
which crystallises from hot glacial acetic acid in golden-yellow prisms, 
and from alcohol, when quickly cooled, as a scarlet powder. The 
yellow form changes into the red when exposed to moisture or a trace 
of ammonia, and the red changes to the yellow with a trace of glacial 
acetic or formic acid. The residue from the steam distillation contained 
the isomeric nitroaniline, but this was best isolated from the above 
washings, A, of the crude mixture. This solution was extracted with 
ether, the extract washed with water and dilute sodium hydroxide, 
and then the residue after evaporation was treated with steam. The 
non-volatile part was clarified by animal charcoal, when the filtrate 
deposited 5-nitro-2-aminoacetophenone in straw-yellow, silky needles, 
m. p. 150—151°. It gives a pure blue azo-dye with a-naphthol, and 
the reduction product, a p-phenylenediamine, gives a deep blue colour 
with oxidising agents, even in very dilute solution. The aqueous and 
alkaline washings contained traces of the diazonium salts of these 
nitroanilines and of o-aminoacetophenone, and also of o-aminoaceto- 
phenone itself (acetyl compound isolated) and probably acetophenone. 

When a cold solution of o-nitroaminoacetophenone is treated with 
a dilute solution of bleaching powder, a deep flocculent mass of lemon- 
yellow crystals may be obtained, which has the reactions of a chloro- 
imide, C,H,Ac*NCI*-NO,. This very readily undergoes rearrangement 
when boiled with water into the isomeric chloronitroanilines, which are 
separated by distillation in steam. The volatile 5-ch/oro-3-nitro-2-amino- 
acetophenone, C,H,O,N,Cl, forms pale orange, felted needles, m. p. 
142—143°, and the isomeric 3-chloro-5-nitro-2-aminoacetophenone, pale 
yellow, silky needles. These behave like the above non-chlorinated 
analegues. The reaction with bleaching powder is a delicate test for 
o-nitroaminoacetophenone. 

Action of sodium nitrite and 23% hydrochloric acid on anthranil.—As 
it was stated above, the chief product of this reaction is o-aldehydo- 
phenylnitrosohydroxylamine, but enough of a by-product (compare A., 
1909, i, 509 ; 1911, i, 60) has been accumulated to enable the author 
to establish it as o-nitroaminobenzaldehyde, CHO*C,H,-NH:NO,. This 
crystallises from water in colourless, silky needles, m. p. 69—70°, and 
is quite stable in the dark, It reacts with phenylhydrazine and p-nitro- 
phenylhydrazine like the above o-nitroaminoacetophenone, reduces 
ammoniacal silver nitrate, gives a deep violet colour when a mixture 
with a-naphthylamine acetate solution is stirred with a zinc rod, and is 
reduced by dilute sodium nitrite and metaphosphoric or acetic acid to 
the diazonium salt which yields salicylaldehyde on boiling. It under- 
ges rearrangement into 3- and 5-nitro-2-aminobenzaldehydes on boiling 
with 2-sulphuric acid, and also behaves like the above homologue 
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towards bleaching powder, but the changes could only be followed by 
colour reactions, owing to lack of material. J.C. W. 


Syntheses by means of Mixed Organo-metallic Derivatives 
of Zinc. y-Chloro-ketones and Their Transformation Products. 
III. Henrt Woutcemuta (Ann. Chim., 1914, [ix], 3, 141—193. 
Compare A., 1914, i, 800,.929; this vol., i, 116, 164).—A study of 
the behaviour of y-chloro-ketones towards solid potassium hydroxide, 
diethylamine, mixed organo-magnesium compounds, and potassium 
cyanide in acid solution. 

When y-chloro-ketones are heated at 140—170° with an excess 
of solid potassium hydroxide, a molecule of hydrogen chloride is 
eliminated and a trimethylenic ketone obtained (compare Lipp, A., 
1889, 843). Thus ethyl y-chlorobutyl ketone when heated with solid 
potassium hydroxide for two hours at 140—150° gives 2-methylcyclo- 


H, 
propyl ethyl ketone, — one >CH,, b. p. 144—145°/760 mm., 


having a penetrating odour. It gives an oxime, b. p. 99—100°/15 mm., 
and a semicarbazone, white plates, m. p. 96°. Phenyl y-chlorobutyl 
ketone under similar conditions yields methy we yl phenyl ketone 
Ph:C 

(2-benzoyl-1-methyltrimethylene), ” ne >CH,, b. p. 121°/ 
105 mm. This ketone is best purified by preparing its semicarbazone, 
m, p. 187°, and hydrolysing this by dilute sulphuric acid. The ketone 
gives a p-nitrophenylhydrazone, m. p. 109°. 

p-Tolyl y-chloropropy! ketone with potassium hydroxide gives cyclo- 


CH 
propyl p-tolyl ketone, (yy > CH-CO-C,H Me, m. p. 48°, best purified by 


means of its semicarbazone, m. p. 208—209°. 

On oxidising methyle yelopropyl ethyl ketone with 5% aqueous 
potassium permanganate in quantity sufficient to give either three or 
six atoms of oxygen for each molecule of ketone the product in either 
case is methylcyclopropylglyoxylic acid, nag C CO-CO,;H, a 
slightly oily liquid, b. p. 100O—101°/17 mm., which is stable towards 
5% potassium permanganate even at 100°. It gives a semicarbazone, 
m. p. 174°, and a phenylhydrazone, m. p. 133°. On oxidation with 
hydrogen peroxide (30 vols.) in aqueous solution, this glyoxylic acid 
gives methyleyclopropanecarboxylic acid, b. p. 96°5°/14 mm., D? 1-0267, 
m, 143745, mp 1°44112, nm, 1°44753 (compare Marburg, A., 1897, 
i, 140). It gave a calcium salt, a chloride, b. p. 39°5°/15 mm., and an 
anilide, white needles, m. p. 113°5°. 

Diethylamine reacts with y-chloro-ketones to give the corresponding 
y-diethylamino-ketones, the action proceeding much more easily and 
giving a better yield in the case of ethyl y-chloropropyl ketone, where the 
chlorine is attached to a primary carbon atom, than with other ketones, 
where it is attached to a secondary carbon atom, there being secondary 
formation of the corresponding cyclopropyl ketone. The ketone and 
the base are heated in a sealed tube at 150° for sixteen hours. In this 
way, ethyl y-chlorobutyl ketone yields a certain amount of methyleyelo- 
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propyl ethyl ketone, together with ethyl y-diethylaminobutyl ketone, 

CH Me(N Et,)°CH,*CH,°COEt, b. p. 101—103°/12 mm., which gives a 

hydrochloride and a semicarbazone, m. p. 144°. Ethyl y-chloropropyl 

ketone in the same way gives eth yl y-diethylaminopropyl ketone, 
NEt,*CH,-CH,°CH,-COEt, 

b. p. 102°/17 mm. or 9596/11 mm., furnishing a semicarbazone, 

m. p. 108°, and on reduction with sodium amalgam in neutral or 

slightly acid medium, ¢-diethylaminohexan-y-ol, 

NEt,°CH,°CH,°CH,*CHEt-OH, 

b. p. 110°/14°5 mm., giving a phenylurethane hydrochloride, m. p. 99°, 

and a benzoic ester, b. p. 182°/12 mm. 

Attempts to prepare magnesium derivatives of ethyl y-chlorobutyl 
ketone were not successful. 

The y-chloro-ketones react with mixed organo-magnesium derivatives, 
giving y-chloro-tertiary alcohols, which slowly change on keeping or 
rapidly, in contact with alkalis, losing one molecule of hydrogen 
chloride and giving the corresponding alkyltetrahydrofurans. Thus 
when magnesium ethyl bromide is run, drop by drop, into ethyl 
y-chlorobutyl ketone, ¢-chloro-y-ethylheptan-y-ol, 

CHMeClI-CH,°CH,°CEt,-OH, 
a colourless, mobile liquid, b. p. 108—109°/12 mm., is obtained, which 
on warming with aqueous potassium hydroxide yields 2-methyl- 5 :5-di- 


CH, —CEt, 
ethyltetrahydrofuran, | CH,-CHMe 2>0, b. p. 151—152°. Under similar 


conditions, ethyl y-chloropropyl ketone yields ¢-chloro-y-ethylhexan-y-ol, 
CH,Cl-CH,°CH,°CEt,-OH, b. p. 99—100°/10 mag haps = is con- 


i ie H,°CEt, 
verted by alkalis into 2 : 2-diethyltetrah; iiahian,.% én, -CH, >0, a 


colourless, mobile liquid, b. p. 144—145°. 

With potassium cyanide in aqueous solution, the y-chloro-ketones on 
the addition of hydrochloric acid yield the corresponding cyanohydrins, 
which on hydration with concentrated hydrochloric acid followed by 
the action of potassium hydroxide give the corresponding tetrahydro- 
furancarboxylic acids, The formation of the cyanohydrin takes several 
days with continual stirring, the cyanohydrin being extracted with ether. 
Etbyl y-chlorobutyl ketone yields 5-chloro-a-hydroxy-a-ethylhexonitrile, 
CH MeCl-CH,°CH,*CEt(OH)-CN, a viscous liquid, b. p. 151—152°/ 
14mm. If this nitrile is warmed with 30% aqueous potassium hydroxide, 
after the addition of alcohol, for eight hours under a reflux condenser, 
2-methyl-5-ethyltetrahydrofuran-5-carboxylamide, 

H,*CEt(CO-NH,) 


H,-CHMe——> 
1s obtained, m. p. 69°. if the hydrolysis is conducted as stated, 
first with hydrochloric acid and then with potassium hydroxide, 
2-methyl-5-ethyltetrahydrofuran-5-carborylic acid, 

H,*CEt(CO,H) 

CH,*CHMe 7°, 
b. p. 116—117°/11 mm., is obtained, giving an ethyl ester, b. p. 84°/ 
95mm. In the same way, ethyl y-chloropropyl ketone yields 5-chloro- 
a-hydroxy-a-ethylvaleronitrile, CH,Cl*‘CH,*CH,°CEt(OH)-CN, a colour- 
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less, viscous liquid, b. p. 154—155°/19 mm., which on hydrolysis gives 


2-ethyltetrahydrofuran-2-carboxylic acid, qi es ah 2H) So, b. p. 


126—127°/16—17 mm., or 234—235°/755 mm. , yielding an ethyl ester, 
b. p. 82—83°/10 mm. W. G. 


Steric Hindrance of Chemical Reactions. V. Di-y-cumyl 
Ketone. F. Wenzet [and Franz Wostsca] (Monatsh, 1914, 35, 
987—995).—Although di-y-cumylmethane is formed in only small 
yield by the condensation of y-cumene with methylene chloride and 
cannot be oxidised to the corresponding ketone, the latter substance is 
readily obtained by the interaction of carbonyl chloride and y-cumene 
in the presence of aluminium chloride. 

Di-b-cumyl ketone (2:4:5:2':4':5'-hexamethylbenzophenone)~ cry- 
stallises in white needles and does not react with phenylhydrazine, 
hydroxylamine or sodium hydrogen sulphite. Its relationship to 
di-y-cumylmethana (this vol., i, 514) has been established by 
its conversion into the latter "compound on reduction with hydriodic 
acid and red phosphorus at 200°. When dissolved in a sulphuric 
acid solution of ammonium nitrate it yields a tetranitro-derivative, 
m. p. 250°. 

2:4:5:2':4':5'-Hexamethylbenzhydrol, prepared by reducing the 
ketone «with sodium amalgam and alcohol, crystallises in colourless, 
transparent needles, m. p. 155°, gives an intense red coloration with 
sulphuric acid, and yields an acetyl derivative, m. p. 106°. F, B. 


Constitution of Phenyl-o-nitroindone and its Decomposition 
Products. M. Bakunin and T. Anorisani (Gazzetta, 1915, 45, i, 
197—204).—Of the three phenylnitroindones, only the ortho-derivative 
gives an appreciable yield of a solid, crystallisable ozonide with a 
sharp melting point, whilst the ozonides of the meta- and para- 
compounds are largely decomposed during ozonisation, the portions 
which apparently contain the ozonides being syrupy or semi-solid and 
readily decomposable by heat (this vol., i, 145, 146). It is probable 
that the position of the nitro-group influences the stability, but the 
necessity of treating the suspensions of the meta- and para-compounds 
in chloroform with ozone, owing to their sparing solubility in this 
solvent in the cold, would render more intense the progressive 
oxidising and disaggregating action on the small dissolved quantities. 

The compound, m. p. 136—137°, obtained by treating phenyl-o- 
nitroindone with barium hydroxide and subsequently adding acid (A., 
1912, i, 344), is now found to have m. p. 138—139°, and to be recover- 
able unchanged from solution in various solvents. It is found further 
that compounds of identical composition and properties are obtainable 
by erystallising a mixture in molecular proportions of benzoic and 
m-nitrobenzoic acids from different solvents. ‘The compound is 
decomposed into its constituents by conversion into the barium salt, 
the less soluble barium m-nitrobenzoate separating, whilst barium 
benzoate remains in solution. Cryocscopic determination of the 
molecular weight gives the values, 222—242 in benzene, 139—144 in 
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acetic acid, and 133—156 in veratrole, the value corresponding with 
NO,°C,H,°CO,H,Ph-CO,H being 289. 

{With Querciau.|—Thermal investigation of the system benzoic—m- 
nitrobenzoic acids indicates that simple fusion of a mixture of the 
components in molecular proportions yields this compound, which 
melts unchanged at 139°, and is moderately stable at a high 
temperature, T. H. P. 


Synthesis of 2-Methyl-l-hydrindone by the Action of 
a-Bromoisobutyl Bromide on Benzene in Presence of 
Aluminium Chloride. N. Kisuner (J. Russ. Phys. Chem. Soe., 1914, 
46, 1411—1427).—The action of a-bromoisobutyl bromide on benzene 
in presence of aluminium chloride should yield the bromo-ketone, 
CMe,Br°COPh, and this, when treated with alcoholic potassium 
hydroxide, the unsaturated ketone, CH,-CMe*COPh. The principal 
product of these reactions is, however, found to be 2-methyl- 
l-hydrindone, which is accompanied by the unsaturated ketone in 
amount too small to permit of its isolation in the pure state. The 
formation of 2-methyl-l-hydrindone may take place by one of three 
methods: (1) ring-closure, accompanied by loss of hydrogen bromide 
in the saturated bromo-ketone, (a) with direct production of the 


C 
hydrindone, or (5) with initial formation of OH <are , the four- 


membered ring of which then undergoes conversion into a five- 
membered ring ; (2) isomerisation of the unsaturated ketone, 
CH,:CMe-COPh. 
When treated with fuming hydrobromic acid, 2-methyl-1-hydrindone 


H 
yields a heavy, oily, unstable compound, C,,H,,O< br Under similar 


conditions, 2-methy]-l-hydrindone containing the unsaturated ketone 
yields, in addition, a compound, C,,H,,0,, which forms hexagonal 
plates, m. p. 190°, having the normal molecular weight in freezing 
benzene or boiling chloroform, and remaining unchanged when treated 
with acetic anhydride, phenylhydrazine, bromine, or concentrated 
ammonia solution in a sealed tube at 210°. This compound is 
evidently formed by hydration of 2-methyl-l-hydrindone: 2C,,H,,0 + 
H,O=C,,H,.0,. With fuming nitric acid it undergoes hydration and 
nitration, giving the compound, O,,H,,0,(NO,),, which forms crystals, 
m. p. 64°, and exhibits normal ebul!lioscopic behaviour in ether. 
2-Methyl-l-hydrindone, b. p. 249°/759 mm., 153°/45 mm., 149°/ 
36 mm., 144°/34 mm., 136°/22 mm., Di? 1:0640, n> 1°5543, has been 
converted into the oxime, semicarbazone, and hydrazone, and into 
2-methyl-l-hydrindamine (compare Kipping and Clarke, T., 1903, 83, 
913). On reduction with sodium in alcoholic solution it yields 2-methyl- 


I-hydrindol, CH, <CH(O4)ScHMe, b. p. 243°/750 mm., and this, 
2 


with hydriodic acid, gives 2-methylhydrindane, OH,<ot,?>CHMe, 
2 


b. p. 183—185°/747 mm., Dj’ 0°9034, n, 1°5070 ; the high value of the 
specific gravity of this hydrocarbon is conditioned by the presence of 
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the aromatic nucleus, octahydrindene having the value D* 0°8334 
(compare Ipatiev, A., 1913, i, 1165). 


2-Bromo-2-methyl-1-hydrindone, OH.<Gy > OMeBr, forms large, 
2 


rectangular plates, m. p. 71—72°, and on treatment with p-bromo- 
phenylhydrazine yields the p-bromophenylhydrazone, 


OH OOM CoH ABe)Sc:0H, or Og <OCN2H CoHsBr) Some, 
peg 
m. p. 122—123°, 

2-Hydrony-2-methyl-1-hydrindone, C,,<(0; >CMe-OH, forms 


colourless, rhombic plates or large rhombohedra, m. p. 57°, and yields 
a semicarbazone, C,,H,,O:N,H*CO-NH,, m. p. 169°. 

Phenyl isopropenyl ketone, CH,:CMe-COPh (1), b. p. 240—244°, 
D>’ 1:051, was not obtained pure. yp |S 


Condensation of a-Naphthyl Methyl Ketone with Benz- 
aldehyde. ALEXANDER ALBRecaT (Monaish., 1914, 35, 1493—1506). 
—a-Naphthyl styryl ketone, C,,H,“CO*CH:CHPh, prepared by the con- 
densation of a-naphthyl methyl ketone with benzaldehyde by means of 
aqueous sodium hydroxide in alcohol solution, crystallises in light yellow 
platelets, m. p. 105°, gives a blood-red coloration with sulphuric acid, 
and is readily resolved by alcoholic potassium hydroxide into its com- 
ponents. It is accompanied by a yellow oily substance, which resembles 
the crystalline ketone in general behaviour and is therefore regarded 
as a stereoisomeride of the cis-trans-type. The two isomerides are also 
formed when the condensation is effected by means of hydrogen 
chloride or hydrogen bromide. The crystalline ketone yields a 
dibromide crystallising in colourless needles, m. p. 173°, and is reduced 
by zine dust aud glacial acetic acid to a-naphthyl B-phenylethyl ketone, 
C,,H,-CO-CH,*CH,Ph, which forms colourless, lustrous, silky platelets, 
m, p. 93°, and yields an oxime, m. p. 120°. 1: 5-Diphenyl-3-a-naphthyl- 

.N—-NPh 
HyC<on,-CHPh’ 
styryl ketone with phenylhydrazine hydrochloride in alcoholic solution, 
forms yellow, lancet-sbaped crystals and shows a magnificent yellowish- 
blue fluorescence in benzene, chloroform, and alcoholic solution. 
a-Naphthy] styryl ketone reacts with hydroxylamine in alcoholic solu- 
tion at 50°, yielding 5-phenyl-3-naphthylisooxazoline, 

N—O 
CoH Con. 6 HPh’ 

lustrous, slender, silky platelets, m. p. 126°; with hydroxylamine hydro- 
chloride in alcoholic solution it forms an oxime, which crystallises in 
colourless needles, m. p. 168°, and yields an acetyl derivative, colourless 
prisms, m. p. 136°. An attempt to establish the constitution of this oxime 
by submitting it to the Beckmann transformation, using phosphorus 
pentachloride in ethereal solution, resulted in the formation of a 
yellow substance, m. p. 174°, instead of the expected cinnamo-a-naphthyl- 
amide. For purposes of comparison the latter compound was prepared 
by the interaction of cinnamoyl chloride and a-naphthylamine ; it 
crystallises in long, yellow needles, m. p. 120°. 


pyrazoline, Cy, prepared by heating a-naphthyl 
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The stereoisomeric a-naphihy! styryl ketone forms a viscid, honey- 
yellow oil, which decomposes on distillation even under diminished 
pressure and, therefore, could not be isolated in a pure condition. It 
shows the same behaviour towards sulphuric acid and alkalis as the 
crystalline ketone, and combines with bromine in glacial acetic acid 
solution, yielding a dibromide, colourless rods, m. p. 170°. F. B. 


A Product of the Oxidation of Orcinol fF. Henricn, 
W. Scumipt, and F. Rossteutscner (Ber., 1915, 48, 483—489).— 
When a solution of orcinol in aqueous potassium hydroxide is exposed 
to the air, it becomes dark brown, and an oxidation product may be 
precipitated on acidifying as a viscous mass which can be obtained 
as a solid by manipulation with water. Sodium hydroxide gives an 
oil which cannot be solidified. The substance has been recognised as a 
quinone of pentahydroxydimethyldipheny]. 

Orcinol was dissolved in potassium hydroxide solution, filtered into 
a large dish, diluted and left for fourteen days. The oxidation product 
was obtained in ruby-red crystals, m. p. 178—181° (decomp.), by rapid 
crystallisation from dilute alcohol, and it could be purified by 
precipitation from the barium salt. It lost water at 145°, and the 
analyses of the two substances and the loss of weight agreed with 
the formula C,,H,,0,,H,O. It formed a triacetate, C,,H,,0,, 
m. p. 127°. 

The compound was suspended in water and reduced by sulphur dioxide 
to a pentahydroxydimethyldiphenyl,C,,H,,O,, white needles, m. p. 254°, 
which yielded a penta-acetate, C,,H,,9,),m. p. 155°. The determination 
of the acetyl groups and of the molecular weight of this compound 
gave the clue to the whole question. The original oxidation product 
was regained by the action of dilute chromic acid, and it is, therefore, 
a quinone of the type (OH),C,H,Me-C,HMe(:O),-OH. J.C. W. 


Chlorination of Cyclic Ketones with Antimony Penta- 
chloride. Aurrep Eckert and Kart Steiner (Monatsh., 1915, 36, 
175—189).—The authors have submitted various cyclic ketones to the 
action of excess of antimony pentachloride at moderate temperatures 
and have obtained results somewhat different from those of earlier 
investigators (compare Diehl, A., 1878, 429; Zetter, A., 1878, 510; 
Merz and Weith, A.,.1884, 588). The general procedure was to take 
a mixture of the substance with fifteen to twenty times its weight of 
antimony pentachloride and a trace of iodine ; after the first vigorous 
reaction, the mixture was boiled for six to eight hours. The crude 
chlorination product was in each case at least twice the weight of the 
ketone taken. 

Anthraquinone gave a product consisting mainly of hepta- 
chloroanthraquinone and _ perchlorobenzoylbenzoic acid, together 
with smaller quantities of tetrachlorophthalic acid and hexachloro- 
benzene. Heptachloroanthraquinone forms yellowish-green needles, 
m. p. 380°, and perchlorobenzoylbenzoic acid, hexagonal tablets, m. p. 
266°. The chloride of the latter acid, m. p. 180°, is remarkably stable, 
and is not affected by water or alcohol in the cold, but when boiled 
with an excess of methyl alcohol for a few hours is converted into 
the difficultly saponifiable methyl ester, m. p. 213°. The constitution 
of the acid is proved by heating with sulphuric acid at 200—250°, 
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when fission into tetrachlorophthalic acid and pentachlorobenzene is 
effected ; a similar fission takes place when the acid is heated with 
antimony pentachloride, the products being tetrachlorophthalic acid 
and hexachlorobenzene. By the above changes, therefore, a systematic 
degradation of authraquinone can be produced with the stages: 

CH <Co>GH, —> 0,0,<E9>0,c1, > 

C,Cl,-CO-C,Cl,-CO,.H —> C,Cl,(CO,H), +C,Cl,. 

Fluorenone gave almost entirely o-pentachlorephenyltetrachlorobenzoic 
acid (perchlorophenylbenzoic acid), C,Cl,*C,Cl,-CO,H, leaflets, m. p. 264°, 
together with a little perchlorodiphenyl. With phenanthraquinone 
it was found advisable to add the antimony pentachloride in two instal- 
ments, the reaction product under these conditions being less complex, 
consisting chiefly of perchlorophenylbenzoic acid. 

The main product from xanthone was octachloroxanthone, 


co . 
C,C1< 5 > OCly 
pale yellow needles, m. p. 324°, accompanied by pentachlorobenzoic acid 


and hexachlorobenzene. 
Acridone and methbylacridone yielded octachloroacridone, 


C 
C.Cl <n Ho CoCly 
pale yellowish-green needles, mw. p. 340°. D. F, T. 


Exhaustive Halogenation of Anthraquinone. ALFRED EcKERT 
and Karu Sterner (Monatsh., 1915, 36, 269—280. Compare preceding 
abstract).—The heptachloroanthraquinone obtained by the action of 
antimony pentachloride on anthraquinone (loc. cit.) is not, as was 
at first thought, 1 : 2:4:5:6:7 :8-heptachloroanthraquinone, synthesis 
of a compound of this structure yielding a product distinct from it ; 
it must, therefore, be 1:2:3:5:6:7:8-heptachloroanthraquinone, and 
the apparent difficulty of the occurrence of 1:4:5: 8-tetrachloro- 
anthraquinone as an intermediate product is removed by the discovery 
that treatment of the tetrachloro-compound with antimony penta- 
chloride gives largely the 1 : 2:3:5:6:7: 8-heptachloroanthraquinone 
instead of the expected 1:2:4:5:6:7:8-isomeride. No success was 
obtained in an endeavour to produce an analogous brominating effect 
with antimony tribromide and bromine. 

Tetrachlorophthalic anhydride was caused to condense with 1 : 2 : 4- 
trichlorobenzene in the presence of aluminium chloride, the resulting 
mixture of isomeric heptachlorobenzoylbenzoic acids, m. p. 226—230°, 
being accompanied by a neutral substance, needles, m. p. 312°. When 
heated with fuming sulphuric acid at 200° the mixture .of heptachloro- 
benzoylbenzoic acids was converted into 1: 2:4:5:6:7 : 8-heptachloro- 
anthraquinone, pale yellow needles, m. p. 302°. Under the influence 
of antimony pentachloride this compound undergoes partial isomerisa- 
tion into the 1:2:3:5:6:7 :8-compound, and its formation probably 
precedes that of the latter substance in the exhaustive chlorination of 
anthraguinone. 

By the gradual and cautious addition of bromine to a solution 
of anthraquinone in fuming sulphuric acid, the mixture being sub- 
sequently warmed for three hours at 50°, heptabromoanthraquinone, 
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yellow needles, m. p. above 400°, is obtained. The result is different 
if an excess of bromine is used at a higher temperature, the reaction 
product in this case containing heptabromobenzoylbenzoic acid, needles, 
m. p. 278°, and its decomposition products, tetrabromophthalic acid and 
hexabromobenzene, the m. p. of which was found to be 306° instead of 
above 315° as generally stated in the literature. When heated with 
concentrated sulphuric acid, heptabromobenzoylbenzoic acid behaves 
similarly to its chlorine analogue, yielding tetrabromophthalic acid and 
pentabromobenzene ; the latter substance, silky needles, m. p. 293°, 
appears not to have been obtained pure by previous a . 


Benzoylanthraquinones. A.Lrrep Scuaarscumipr (Ber., 1915, 
48, 831—839).—The condensation of the chloride of 1- or 2-anthra- 
quinonecarboxylic acid with benzene in the presence of aluminium 
chloride produces the corresponding 1- and 2-benzoylantbraquinones ; 
these compounds, however, cannot be obtained by the condensation of 
benzoyl chloride with anthraquinone, neither does the indirect process 
of first condensing benzoy! chloride with anthracene give encouraging 
results, 

The chloride of 2-anthraquinonecarboxylic acid condenses readily 
with aromatic hydrocarbons with satisfactory results, but the isomeric 
chloride derived from 1l-anthraquinonecarboxylic acid and, in a still 
more marked manner, the resulting 1-benzoylanthraquinone are very 
sensitive towards aluminium chloride, so that the yield is poor. 

Anthraquinone-l-carboxylic acid was converted into its chloride by 
boiling in benzene solution with phosphorus pentachloride ; the product 
condenses with chlorobenzene in the presence of aluminium chloride, 
producing 1-p-chlorobenzoylanthraquinone, 


OH, <C0>OsH,°00-0,1,C1, 
pale brownish-yellow plates, m. p. 238°, which is accompanied by a 
colourless substance (possibly the isomeric 1-0-chlorobenzoylanthra- 


quinone), m. p. 177°. In a similar manner, condensation of the acid 
chloride with benzene, toluene, and anisole gave respectively 1-benzoy/- 


anthraquinone, OH,<p>CyHs'C0-C,H,, a yellowih-white powder, 
m. p. 229°, 1-p-toluoylanthraquinone, OH <6 0 >-OsH,"CO-O,H,Me, 


stout, colourless plates, m. p. 200°, and 1-p-methoxybenzoylanthraquinone, 
C,H, <00>C,H,CO-C,H,-OMe, m. p. 269°. These products, in 
the manner of 1: 4-diketones, condense 
with hydrazine, giving o-diazines; the com- 
pound (annexed formula) obtained from 
‘1-p-chlorobenzoylanthraquinone and hydrazine 
forms yellow needles, m. p. above 300°. They 
also dissolve in aqueous sodium hyposulphite 
solution, giving red solutions. 
Condensation of the chloride of 2-anthra- 
quinonecarboxylic acid with toluene yielded 
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2-p-toluoylanthraquinone, m. p. 181—182°, which on _ reduction 
with sodium hyposulphite gives a green solution, whereas the 
corresponding product from m-chlorotoluene and the same acid 
chloride gave a reddish-brown solution. The chloride of 1-chloro- 
anthraquinone-2-carboxylic acid underwent condensation with toluene, 
forming 1-chloro-2-toluoylanthraquinone, pale brown crystals, m. p. 
193°, which gave a reddish-brown solution with aqueous alkaline 
sodium hyposulphite. 

The most marked distinction between the 1-benzoyl- and 2-benzoy]l- 
anthraquinone compounds is in the behaviour of the former on 
reduction in acid solution, treatment in solution in sulphuric acid with 
a little copper or aluminium bronze or a little zinc dust, giving an 
intense green liquid which on dilution gives a violet precipitate ; the 


isomeric 2-benzoylanthraquinones do not give this colour reaction. 
D. F. T. 


Anthrimides [Dianthraquinonylamines]. ALrrep Eckert and 
Karu Sretner (Monaish., 1914, 35, 1129—1151).—An account of the 
preparation and properties of the three isomeric dianthraquinonyl- 
amines and their nitro-derivatives. On reduction with stannous 
chloride in alkaline solution the nitro-derivatives are converted into 
the corresponding hydroxy-compounds, the nitro-groups being elimin- 
ated during the reduction in the form of ammonia. Reduction in acid 
solution results in the formation of the corresponding amino-compounds 
or of indanthren derivatives. 

1: 1'-Dianthraquinonylamine, (C,;H,:C,0,:C,H,),NH, prepared by 
heating 1-aminoanthraquinone and 1-chloroanthraquinone with sodium 
acetate and metallic copper in nitrobenzene solution at 200° (compare 
D.R.-P. 162824) crystallises in dark red needles, and gives an olive- 
green coloration with sulphuric acid; the benzoyl derivative forms 
yellow needles. 

1: 2'-Dianthraguinonylamine, obtained from 1-chloroanthraquinone 
and 2-aminoanthraquinone or from 2-chloroanthraquinone and 1-amino- 
anthraquinone in a similar manner, crystallises in coppery-red needles. 

2 ;2'-Dianthraquinonylamine, prepared by heating 2-chloroanthra- 
quinone and 2-aminoanthraquinone with potassium carbonate at 280°, 
forms pale coppery-red needles (compare D.R.-P. 257811). 

When mixed with sodium hydrogen carbonate and exposed for two 
to three days to the action of bromine vapour at the ordinary tempera- 
ture, 1:1’-dianthraquinonylamine yields 4: 4’-dibromo-1 : 1'-dianthra- 
quinonylamine, which forms dark red needles, sublimes undecomposed, 
and reacts with boiling aniline in the presence of sodium carbonate and 
a trace of cuprous chloride to form 4:4'-dianilino-1 :1'-dianthraquinonyl- 
amine, (C,H,:C,0,:C,H,*-NHPh),NH, ecrystallising in dark bluish-green 
needles. 

4:4'-Dinitro-1:1'-dianthraquinonylamine, prepared by nitrating 
1: 1’-dianthraquinonylamine with the calculated amount of acid in a 
sulphuric acid solution of boric acid, forms small, brownish-red scales, 
and reacts with aniline in the presence of sodium carbonate, yielding 
the dianilino-derivative mentioned above. The constitution of the 
dinitro-compound has been established by its formation from 1l-amino- 
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4-nitroanthraquinone and 1-chloro-4-nitroanthraquinone by heating the 
components in nitrobenzene solution in the presence of potassium 
carbonate and cuprous chloride. 

1-Chloro-4-nitroanthraquinone, prepared by nitrating 1-chloroanthra- 
quinone, forms large, yellow crystals, m. p. 259°, and when heated with 
p-toluidine in the presence of stannous cbloride, sodium carbonate and 
boric acid is converted into 1 ; 4-di-p-toluidinoanthraquinone, long, blue 
needles, m. p. 213° (D.R.-P. 91149). When heated with nitric acid 
(D 1'5) on the water-bath, 1 :1’-dianthraquinonylamine yields 2:2’ :4:4’- 
tetranitro-1 : 1'-dianthraquinonylamine, which crystallises in reddish- 
orange needles and is probably identical with the nitro-derivative 
described in D.R.-P. 213501. 

1 : 4-Dinitro-1 : 2'-dianthraquinonylamine, orange leaflets, and 
2:4: 1'-trinitro-1 : 2'-dianthraquinonylamine, yellow needles, are also 
described. 

On reduction with alkaline stannous chloride, 4 : 4’-dinitro-1 : 1’-di- 
anthraquinonylamine yields 4 : 4’-dihydrowy-1 : 1'-dianthraquinonylamine, 
crystallising in violet needles. The constitution of the dihydroxy- 
compound has been confirmed by its formation from 1-chloro-4-hydroxy- 
anthraquinone and l-amino-4-bydroxyanthraquinone in hot nitro- 
benzene solution in the presence of a copper salt. 

1-Nitro-4-hydroxyanthraquinone, prepared by nitrating 1-hydroxy- 
anthraquinone in a sulphuric acid solution of boric acid, crystallises in 
golden-yellow needles, m. p. 267°, and is reduced by sodium sulphide 
to l-amino-4-hydroxyanthraquinone (Schmidt and Gattermanpn, A., 
1897, i, 196). 

1-Chloro-4-hydroxyanthraquinone is obtained in orange-yellow needles, 
m. p. 186°, by the addition of hydrochloric acid to a suspension of 
1-bydroxyanthraquinone in a dilute acetic acid solution of sodium 
chlorate. When heated with methyl alcohol and potassium’ hydroxide 
at 100° it yields 4-methory-l-hydroxyanthraquinone (quinizarin mono- 
methyl ether), which forms yellow needles, m. p. 189°, and is hydrolysed 
by sulphuric acid in the presence of boric acid at 140° to quinizarin. 

2 : 2'-Diamino-4 : 4'-dihydroxy - 

NH— CO 1: 1’-dianthraquinonylamine, pre- 

N/E pared by reducing 4:4':2:2- 

| | tetranitro-1 : 1’-dianthraquinonyl- 

Ae Xa. Yay’ amine with alkaline stannous 

chloride or sodium sulphide, crys- 

tallises in microscopic, dark green 

needles ; reduction with stannous chloride and hydrochloric acid in acetic 

acid solution yields 4 :4'-diaminoindanthren (annexed formula), small, 
green needles, 

l’ : 4-Dihydroxy-1 : 2'-dianthraquinonylamine, prepared from the 
corresponding dinitro-derivative by reducing with alkaline stannous 
chloride, forms brownish-red crystals ; reduction in acid solution yields 
1’ : 4-diamino-1 : 2’-dianthraquinonylamine, lustrous, brown crystals. 

Alkaline reduction of 2:4: 1’-trinitro-1 : 2’-dianthraquinonylamine 
gives rise to 2-amino-l’: 4-dihydroxy-1 : 2'-dianthraquinonylamine, as 
an amorphous, brown powder. F. B. 
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Higher Molecular, Optically Active Hydrocarbons and 
Ketones from Carvone. H. Rupe and W. Tomi (Ber., 1914, 47, 
3064—3083).—An account of further reactions between carvone and 
organo-magnesium haloids (compare Rupe and others, A., 1906, i, 374 ; 
1908, i, 433; Klages and Sommer, A., 1906, i, 566; Auwers and 
Eisenlohr, A., 1910, ii, 367). 

Carvone and magnesium phenyl bromide yielded 2-phenyl-A%*-p- 
menthadiene-2-ol [2-phenylcarveol] (I.) as a viscous oil, b, p. 164°5 

—165°5°/10 mm., aj? +134:'5°, prob- 

Me ably isomeric with a carbinol obtained 

HZ \Ph under the same conditions by Klages 

| | (loc. cit.). Attempts to convert this 

H \ fut into a hydrocarbon by the elimination 

|" of water failed, so Klages’ directions 

CMe-CH, CMe:CH, were followed in order to prepare one 

(I.) (II.) directly from carvone. An oil was 

- obtained with b. p. 149—150°/10 mm., 

ay + 65°32°, D? 09714, nf 156106, np 156736, mg 1°58273, n, 

159686, whereas Klages found aj} +134°5°, m, 15631. The present 

hydrocarbon is therefore an isomeride, probably 2-phenyl-A***-p- 

menthatriene (II.). Like Klages’ compound, it yielded 2-phenyl-p-cymene 
on inversion. 

When carvone is treated with magnesium benzyl chloride, two 
hydrocarbons and a ketone (the main product) result, It was found, 
however, that the reaction was inconsistent, for frequently it happened 
that much water was evolved when the product was distilled, due 
no doubt to the formation of carbinols. The ketone was frozen 
out and the oil fractionated. The first fraction contained the hydro- 
carbon, C,,H,, probably (III), b. p. 162—166°/10 mm., D? 0-9651, 
ay +112°52°, nm, 1°55730, mp 156365, n, 1°57870, ny 159242; the 
isomeride, probably (1V), was a viscous oil, b. p. 169—173°/10 mm., D? 
09836, af) + 257°6°, m, 156946, mp, 1°57611, mz 159416, n, 1°61076. 
Both yielded 2-benzyl-p-cymene, C,H,MePr**CH,Phb, on inversion, as 
an inactive oil, b. p. 165—167°/12 mm., D? 0°9628, ni 155638. The 


H Me 
YZ 


HS 
cH,Ph>  , 
H \ Fs 
OMe:CH, 


V.) 


main product, 6-benzyl-A’-p-menthene-2-one [6-benzyldihydrocarvone | 
(V), had b. p. 181—184°/11 mm., and formed white needles, m. p. 73°; 
D? of 10% solution in benzene 0°8887, ap—1°82°. The oxime, 
C,,H,,ON, had m. p, 140—141°, but semicarbazide gave no semi- 
carbazone, but rather an additive compound, C,,H,,O,.N,. 
a-Bromo-a-phenylethane, b. p. 84—86°/10 mm., was prepared from 
phenylmethylearbinol, b. p. 91—92°/12 mm., by the action of 
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phosphorus tribromide. The 
magnesium compound of 
this did not react in the 
above way with carvone, 


H Me H Me 


a 
H on oa, Xx. 
CH,Ph>{ \<Me CH,Ph> — 


H, H, Hy, /H, but gave a mono-molecular, 
\ \ 


inactive benzenoid hydro- 
carbon, C,,H.), m. p. 127°. 
The above benzyldibydro- 
carvone (V) also reacts 
with Grignard reagents. With magnesium methy] iodide it gave 6-benzyl- 
2-methyl-A*-p-menthen-2-ol (VI), b. p. 188—190°/10 mm., which was 
dehydrated to 6-benzyl-2-methylene-A®-p-menthene (VIl) by potassium 
hydrogen sulphate at 200—210° in a current of hydrogen. The 
hydrocarbon has b. p. 169—172°/11 mm., D7? 0°9456, aj} — 0°66°, ni? 
154718. Similarly, magnesium propyl bromide gave 6-benzy/-2-propy/- 
A*-p-ménthen-2-ol, C,)H,,0, b. p. 204—206°/10 mm., and this, 6-benzy/- 
2-propylidene-A*-p-menthene, C.,H.., b. p. 183 —186°/13 mm., aj’ — 1°10°; 
magnesium phenyl bromide yielded 2-phenyl-6-benzyl-A*-p-menthen-2-0l, 
C,,H,.O, b. p. 230—240°/13 mm., m. p. 77°, and this, 2-phenyl-6-benzyl- 
A**.p-menthadiene, C.,H.., b. p. 234—237°/13 mm., D? of 10% benzene 
solution 0°8897, a} —6°54°; whilst magnesium benzy! chloride formed 
2:6-dibenzyl-A*-p-menthen-2-ol, C,,H, 0, m. p. 87°, and this, 2-benzylidene- 
6-benzyl-A*-p-menthene, C,,H,,, b. p. 232—235°/11 mm., Dj’ 10015, 
n= 158159, ad + 0°66°. 
The same ketone was also treated with phosphorus pentachlorido and 
H Me the crude chloro-derivative reduced by sodium 
and alcohol. The resulting 6-benzy/l-A**-p- 
H., “\H méenthadiene (annexed formula) had b. p. 
CH,Ph~| | 167—169°/14 mm., ap —6°35°, D? of 10% 
Hy fu benzene solution 0°8850. The ketone was also 
4 dissolved in glacial acetic acid and treated with 
OMe:CH, 02028: The solvent and formaldehyde were 
“2 removed by steam, when the residue solidified 
on cooling. This was recognised as 4-acetyl-6-benzyl-1-methylcyclohexan- 
H Me 2-one (annexed formula). It forms pleasant smelling 
Vy needles, m. p. 78°, b. p. 214—220°/12 mm., D? of 10% 
H, ff No benzene solution, 0°8769, aj) — 8°46°, yields a diowime, 
CH,Ph~ | | C,,H,,0,N,, m. p. 195—196°, and reacts with 
Hy Js Grignard compounds. The same diketone was formed 
fi by oxidation of the substituted carvone by chromic 
he acid or permanganate. Other oxidation products 
could not be isolated, but the ketone yielded carvacrol 
by fusion with potassium hydroxide. J.C. W. 


[# 
OMe:CH, CMe:CH, 
(VI.) (VII.) 


Volatile Oils of the Genus Solidago. Emerson R. Mituer and 
Jemison Mims Mosetey (J. Amer. Chem. Soc, 1915, 37, 
1285—1294).—On distilling plants of Solidago rugosa in a current of 
steam, 0°4% of a pale yellow oil was obtained which furnished the 
following constants: DZ 0°8620, a, —12°8°, n¥ 1:4813, saponification 
nuniber 4°22, saponification number after acetylation 10:97. This oil 
is composed chiefly of terpenes, including a-pinene, and probably some 
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B-pinene and limonene. The oil also seems to contain 1°47% of an 
ester (calculated as bornyl acetate) and 1:679% of an alcohol (calculated 
as borneol). 

The oil of Solidago odora, obtained in a yield of about 1% by 
distilling the fresh, flowering wild plants in a current of steam, had a 
pale yellow colour and an anise-like odour, and gave the following 
constants: D3 0:9310, a) +13°72°, n# 15065, saponification number 
7:9, acid number 0°63. From cultivated plants a yield of 0°65% of oil 
was obtained, which had Df 0°9450, a, + 9°33°, ni 1:5140, saponification 
number 8-9, saponification number after acetylation 19°4. The oil of 
Solidago odora contains terpenes, 10—15% ; esters, about 3% (calculated 
as bornyl acetate); alcohols, including borneol, 3% (calculated as 
borneol) ; methylchavicol, about 75%; and small quantities of volatile 
and non-volatile acids. E. G. 


Mangostin: a Crystalline Substance Allied to the Resins. 
Joun RopertsHaw Hit (T., 1915, 10'7, 595—601).—Mangostin was 
first isolated from the skin of the mangosteen fruit by Schmid 
(Annalen, 1865, 93, 83), who assigned to it the formula C,,H,,0,. 

It has now been found that mangostin has the composition C,,H,,O,, 
and that it contains two phenolic hydroxyl groups, one methoxyl 
group, and one or more amyl groups. The compound crystallises in 
small, flat, pale yellow needles, but in other respects it resembles the 
natural resins. It dissolves in solutions of alkali hydroxides to form 
unstable salts which are decomposed by carbon dioxide ; and it reacts 
with bromine and also with concentrated sulphuric acid, but in neither 
case can definite products be isolated. When ferric chloride is added 
to an alcoholic solution of mangostin, a greenish-brown coloration is 
produced, which is discharged by hydrochloric acid. Mangostin is 
oxidised by warm nitric acid or by a solution of potassium permangan- 
ate with the formation of oxalic acid and other products. On fusion 
with potassium hydroxide, it yields amy] alcohol, and acetic, valeric, and 
benzoic acids. 

Dimethylmangostin, C,,H,,O,, m. p. 123° (uncorr.), obtained by 
shaking a solution of mangostin in dilute potassium hydroxide with 
excess Of methyl sulpbate, crystallises in long, faintly yellow, slender, 
silky needles, 

The compound, C,.H,,O,, m. p. 180—181° (uncorr.), obtained by the 
action of hydriodic acid on mangostin, forms long, very pale yellow, 
silky needles or short rhombs ; a solution of this substance in alcohol 
gives a deep green coloration with ferric chloride. It yields a methyl 
derivative, m. p. 216° (uncorr.), and an acetyl derivative, m. p. 218—219° 
(uncorr. ). E. G. 


Convallarin. J. Linpyer (Monatsh., 1915, 36, 257—267).— 
Little is known of the chemistry of the glucosides convallarin and 
convallamarin which were first separated from the Lily of the Valley 
(Convallaria majalis) by Walz in 1858 (see Votocek and Vondraéek, 
A., 1904, i, 177 ; 1906, i, 378; Reichard, A., 1911, ii, 345). 

In a re-investigation of a sample of convallarin from a commercial 
source, the author has been unable to verify Walz’s statement that 
it can be made to assume a crystalline condition, although the material 

rr2 
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appeared to be pure. Analysis indicated a formula C,,H,,0,,, instead 
of C,,H,,0,,, as suggested by Walz. By heating with dilute sulphuric 
acid, convallarin is hydrolysed to a hexose and convallaretin, the latter 
forming crystals which decompose without melting on heating. The 
formula of convallaretin is probably C,,H,,O,, this being confirmed by 
analysis and by molecular-weight determination in phenol. Con- 
vallaretin forms a stable monohydrate; it is free from ethylenic 
linkings, ketonic groups, and methoxyl groups, but contains two 
hydroxyl radicles; the two remaining oxygen atoms appear to con- 
stitute part of a carboxy-ester group. The action of alcoholic potassium 
hydroxide on convallaretin was not fully investigated, but a 
substance, C,,H,.O,, was isolated from the product. Although the 
study of convallaretin could not be completed, the author is able 
to state with confidence that its constitution must include a benzene 
ring. D. F. T. 


Bixin. J. Herzic and F. Faris [with E. Mizzan] (Monatsh., 1914, 
35, 997—1020).—The authors find that bixin and its derivatives are 
difficultly combustible, so that special precautions are necessary in order 
to obtain correct analytical values. The results of numerous analyses 
show that bixin and its methyl ether have the formule C,,H,,0,-OMe 
and O,,H,,0,(OMe), respectively (compare Heiduschka and Riffart, A., 
1911, i, 315 ; also Hasselt, A., 1911, i, 550). The methoxyl content 
and also cryoscopic determinations of the molecular weight of bixin 
in p-toluidine and diphenylamine are also in agreement with these 
formule, 

The methy] ether, prepared by the action of diazomethane on bixin 
or of methyl sulphate on its potassium salt, has m. p. 158°. 

Dihydrobixin, prepared by reduction with zinc dust and acetic acid, 
forms reddish-yellow crystals, m. p. 178—179°. Different prepara- 
tions of the dihydro-derivative show a marked difference in their 
behaviour on exposure to light and air. Some specimens become 
almost colourless during the course of twelve to fourteen days, and 
increase in weight by 30—32%, whilst others remain practically 
unchanged even after several months’ exposure. 

In solution, however, all preparations undergo oxidation in the 
course of three to four days, the increase in weight being 38—40%. 
Determination of the methoxy] content in the oxidation product, after 
methylation with diazomethane, shows that one, or at most two, new 
carboxyl or hydroxyl groups are formed, although the increase in 
weight corresponds with the addition of eight or ten atoms of oxygen. 

According to Hasselt, bixin quantitatively decomposes at 190—200° 
into m-xylene and an amorphous product, C,,H,,O,;. The authors find, 
however, that the decomposition is much more complicated. The 
distillate has no constant b. p., although m-xylene may be readily 
isolated from it. Further, the residue, after heating, contains 4 
smaller percentage of methoxy] than bixin itself, whilst substances 
containing methoxy-groups occur in the volatile products. 

Determinations of the iodine value of bixin, its methyl ether, and 
dihydro-derivative by the methods of Hiibl and Wys show that all three 
compounds combine with eight atoms of iodine, but in the case of the 
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two first-named substances the addition of the two last iodine atoms 
proceeds with difficulty. F. B. 


Russian, particularly Caucasian, Tanning Materials. V. 
G. Povarnin and V. Totkunov (J. Russ. Phys. Chem. Soc., 1914, 46, 
1343—1346. Compare A., 1914,i, 241, 242).—The amounts of soluble 
extract, the proportions of tannides and non-tannides, the colours of 
the extracts determined with the standard yellow, red and blue glasses 
of the Lovibond tintometer, etc., are given for a considerable number 
of tanning materials, The official method for estimating non-tannides 
does not yield accurate results in cases where the tannides decompose 
on heating. T. H. P, 


Formation of Furfuraldehyde by the Action of Steam on 
Wood. Emm Heuser (Zeitsch, angew. Chem., 1914, 2'7, 654—655).— 
The formation of furfuraldehyde was observed when wood or straw 
was heated with high-pressure steam. Closer investigation of the 
conditions showed that neither wood nor the active constituent, 
xylose, was converted into furfuraldehyde by boiling water or steam 
under atmospheric pressure, but xylose heated with water in a sealed 
tube at 135—140° for eight hours gave 11°7% of the aldehyde, as 
estimated by Tollens’ phloroglucide method. The addition of acetic 
and formic acids to the water increased the yield of furfuraldehyde 
under otherwise identical conditions to 31—32%, so that these acids 
which are produced at the same time from the wood exert an 
accelerating influence on the formation of aldehyde, similar to that of 
hydrochloric acid. An increase in the temperature of the experiment 
to 160° further increased the yield of furfuraldehyde to 38°5%. 

G. F, M. 


Condensation of Phenol with Unsaturated Ketones: with 
Mesityl Oxide. A. P. Diantn (J. Russ. Phys. Chem. Soc., 1914, 46, 
1310—1319).—The author has previously shown (A., 1893, i, 214) 
that, under the influence of hydrochloric acid, saturated ketones 
condense with phenol, giving dihydric phenols, with both the hydroxyl 
groups in the para-position : 

R,:CO + 2Ph-OH = OH:C,H,°CR,°C,H,-OH + H,0, 
Under similar conditions, phenol and mesityl oxide condense, giving a 
monohydric phenol: C,H,,0+2Ph-OH=C,.H,,0,+H,0. For this 
compound, three formule are possible : 


C,H: C,H 
6**4 . ° 6 
OMe,CH,~ Me CoH OH (D), bye cH 


and OH-O,H,-CMe,-CH,-CMe< f° (III). Fusion with potassium 


hydroxide yields salicylic acid, and oxidation of its methyl ester with 
chromic acid gives anisic acid, so that the -C,H,-OH is a para-group 
and the -C,H,-O- an ortho-group ; the second formula is thus excluded. 
When distilled from a long-necked Wurtz flask, the compound decom- 


*>CMe-C,H,-OH (II), 
2 


; oH? CMe or OMe,:CH-OMe<* *, In carbon disulphide 


i, 574 ABSTRACTS OF CHEMICAL PAPERS. 


solution, this product reacts with bromine, with evolution of hydrogen 
bromide, but remains unchanged when treated with alkali or with 
water, or when its alcoholic solution is heated at 140° in a sealed tube. 
The conclusion is drawn that it is represented by the first of the two 
above formule, and the original compound by formula I. 

The mechanism of the reaction between mesityl oxide and phenol is 
as follows: CMe,;CHAc + 2HCl = CMe,Cl-CH,°CMeCl-OH ; this 
+ 2Ph-OH = 2HCl + OH*C,H,-CMe,°CH,-CMe(OH)-C,H,-OH, the 
latter then undergoing ring-closure with loss of 1 mol. of water. 

2-Hydroxyphenyl-2 : 4 : 4-trimethyl-2 : 3-dihydrobenzopyran (annexed 
formula) (compare Biilow and Wagner, A., 1901, i, 400, 559), 

' m. p. 157°5°, forms the following highly 

CMe, stable, isomorphous, crystalline compounds : 

\A\CH 8C, H,,0,,Et,0, m. p- 171—172°; 

| tel 4C,,H,,0,,Et-‘OH, m. p. 163—-164°; 

\ OMe CoH OH 40 °H,,0,,CH,*COMe, 4C,,H,.0,,CH,°CO,H, 

O and 4C,,H,,0,,CHCI,. Its benzoyl deriv- 

ative, C,,H,,0,Bz, forms elongated, rhombic 

plates, m. p. 161°, and gives an orange-red solution in concentrated 

sulphuric acid. Its methyl ether, C,,H,.0,, forms crystals, m. p. 36°, 

b. p. 285—286°, Dj? (liq.) 10980, has the normal molecular weight in 

freezing urethane, and when warmed emits an odour recalling that 

of bitter almonds; it dissolves in concentrated sulphuric acid giving 
an orange-red coloration. 

2:4:4-7'rimethylbenzopyran, C,.H,,0, is a colourless liquid with a 
characteristic odour, b. p. 235—236° (slight decomp.), 166°/84 mm., 
D? 1:0085, nj} 15450, and has the normal vapour density and the 
normal molecular weight in freezing urethane. It decolorises dilute 
permanganate solution slowly, and yields 2-hydroxyphenyl-2 : 4: 4- 
trimethyl-2 : 3-dihydrobenzopyran when mixed with phenol and treated 
with hydrogen chloride, 

Preliminary experiments show that mesityl oxide gives analogous 
decomposition products with other phenols, and that the reaction may 
be extended to other unsaturated ketones. T. H. P. 


Catalytic Reduction of 4-Pyrones. W. Borscue [with A. 
Meuner| (Ber., 1915, 48, 682—686).—It was recently found that 
yangonin, a compound in which a benzene residue is attached to the 
2-position of a 4-pyrone ring by an ethylene chain, was only saturated 
by hydrogen at the ethylene linking when submitted to catalytic 
reduction (Borsche and Gerhardt, this vol., i, 438). The unexpected 
result that an af-unsaturated ketone, like the pyrone ring, should 
escape reduction has led the author to test the point. Simple pyrones 
are found to be reduced easily, but substituents in the 2 : 6-positions 
seem to have a marked retarding effect on the action. 

4-Pyrone, b. p. 215—217°, was dissolved in water and shaken with 
palladium chloride and gum arabic in an atmosphere of hydrogen. 
The solution was then distilled and the distillate saturated with 

: CH,°CH 

nate. Th - om, 

potassium carbonate e tetrahydro-4-pyrone, 0<on?-0n 


ORGANIC CHEMISTRY. i. 575 


which separated, was a very volatile, mobile, yellow oil, b. p. 
163—166°/742 mm. It was characterised by a phenylsemicarb- 
azone, O.(CH,),;C:N*-NH*OO-NHPh, slender needles, m. p. 169°, 
a 3 :5-dibeneylidene compound, OS OHO OHPRY OO pale yellow, 
rhombic leaflets, m. p. 185°, a 3: 5-dianisylidene compound, C,,H,,0,, 
slender, yellow needles, m. p. 179—180° (turbid), 222—223° (clear), 
and a 3:5-dicinnamylidene compound, C,,H,,0,, brilliant yellow 
leaflets, m. p. 213—214°. 

2:6-Dimethyl-4-pyrone was reduced to 2 : 6-dimethyltetrahydro-4- 
pyrone, C,H,,0,, m. p. 170°/737 mm., which formed a semicarbazone, 
O,H,,0,N,, stout prisms, m. p. 192°, a phenylsemicarbazone, 
0.(CHMe),:(CH,),:C:N*NH*CO:NHPh, long needles, m. p. 211—212°, 
but no aldehyde derivatives. Ethyl chelidonate was also reduced to 
ethyl tetrahydro-4-pyrone-2 : 6-dicarboaylate (ethyl tetrahydrochelidonate), 

CH,*CH(CO,Et) o o 

CO<GH-OH(COr EL o> b. p. 200--215°/17 mm., m. p. 80—82°, 
which yielded a phenylsemicarbazone, slender needles, m. p. 164°. 

A remarkable fact which will be further investigated is that the 
reduced compounds boil at much lower temperatures than the 
unsaturated pyrones, J.C. W. 


Oxonium Bases which have the Character of Alkalis. 
F. Kenrmann and Apotr Bonn (Ber, 1914, 47, 3052—3064. 
Compare A., 1914, i, 314)—A_ study of the substitution products 

of 9-phenylxanthonium (annexed formula) with 
regard to the resistance of the salts to hydrolysis, 
has brought to light the following facts. The 
unsubstituted salts only exist in the solid state or 
in the presence of a large excess of a strong acid ; 
methyl groups in positions 2 and 7 have little 
influence, but in 3 and 6 increase the stability at 
least a hundred-fold ; a carboxy] group in 11 lowers 
the stability again, but an ester group increases it 
very considerably. Combining the favourable sub- 
stituents, the compound, methyl 9-phenyl-3 : 6- 
dimethylxanthonium-2’-carboxylate, was found to give salts of strong 
acids which could be recrystallised from the very dilute acid (A., 1912, 
i, 43). If methoxyl be substituted for methyl in 3 and 6, still more 
stable salts are obtained, so that, finally, the 2: 3:6 : 7-tetramethoxy- 
2’-carboxylic methyl ester, and some others, are found to give stable 
hydrogen carbonates and may even be isolated as free bases. 

The existence of such stable bases, composed of carbon, hydrogen, 
and oxygen only, emphasises the enormous influence on the behaviour 
of a compound which is exerted by the molecuJar structure compared 
with that due to the nature of the individual elements. 

The hydrogen carbonate of methyl 3 : 6-dimethoay-9-phenylaanthonium- 
2'-carboxylate was briefly mentioned in the earlier paper as a lemon- 
yellow substance. If a 1% solution of the corresponding chloride is 
shaken with fresh silver oxide, a yellow, fluorescent solution of the 
base is obtained. This is alkaline to litmus, but soon deposits the 
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white lactone, owing to hydrolysis of the methyl ester group, followed 
by rearrangement. 

The condensation product of cresorcinol and phthalic anhydride, 
namely, cresorcinolphthalein, C,.H,,0,, forms an orange-red, sparkling 
chloride. This was methylated by methyl sulphate in nitrobenzene at 
150°, and after a troublesome purification, the chloride of the tri- 
methyl ether ester, methyl 3 : 6-dimethoxy-9-phenyl-2 : T-dimethy/- 
xanthonium-2'-carborylate, was obtained as a solid which dissolved 

completely in water with deep yellow colour 
ad and bluish-green fluorescence. The bromide, 
wha iodide, dichromate, and platinichloride are now 
mentioned, whilst the hydrogen carbonate 

Me/ il Me was described in the ia paper. The 
OMe, \OMe free base was liberated by silver oxide. It 

/ is strongly alkaline and tastes bitter. When 
the solutions are warmed, especially with 
alkalis, the lactone, 3 : 6-dimethoxy-2 : T-dimethylfuoran (annexed 
formula), separates as a white, crystalline powder, m. p. 278°. 

It was also already stated that 2:3: 6: 7-tetramethoxy-9-pheny]l- 
xanthonium probably forms a carbonate (A., 1912, i, 1012). The 
hydrogen carbonate has now been isolated in golden-yellow leaflets, and 
a dilute solution of the free base has also been obtained as above. 
Similarly, the number of the salts of methyl 2: 3:6 : 7-tetramethory- 
9-phenylaanthonium-2'-carboxylate (A., 1913, i, 1352) has been in- 
creased by the chloride, golden-yellow leaflets, bromide, iodide, and carb- 
onate, orange, crystalline powder, and the free base has been obtained in 
solution and, by evaporation in a vacuum desiccator, apparently in 
golden-yellow crystals. J.C. W. 


Syntheses of Hydroxythiophen Derivatives from Ethyl 
Aminocrotonate. Ericn Benary and A. Baravian (Ber., 1915, 48, 
593—604).—It has been shown that ethyl aminocrotonate reacts with 
chloroacety! chloride to form ethyl B-amino-a-chloroacetylcrotonate (A., 
1910, i, 888). It has now been found that this ester forms a hydroxy- 
thiophen derivative when treated with potassium hydrosulphide, thus : 

NH,*CMe:0(CO,Et)-CO-CH,Cl + KHS —> 

NH,*OMe:0(00,Et)-CO-CH, ‘SH = SCOMEG*O0Ft ey 
2 6. ( 2 ) 2 i S<oH— ‘OH + 3° 
I.) 
The new ester undergoes many interesting nt. because of the 
reactive hydrogen atom in position 2. 

Ethyl 8-amino-a-chloroacetylcrotonate was mixed with an aqueous- 
alcoholic solution of potassium or sodium hydrosulphide, when ethyl 
3-hydroxy-5-thiotolen-4-carboxylate [ethyl 4-hydrowy-2-methylthiophen-3- 
carboxylate] (1) separated. It crystallised in white needles, m. p. 
64:5—66°, gave a dark blue coloration with ferric chloride, and its 
solution in concentrated sulphuric acid displayed striking yellowish- 

n fluorescence. The methyl ester, from the analogous methyl 
crotonate (ibid.), had m. p. 64—65°. Hydrolysis to the acid was accom- 
plished by shaking the ester with V-sodium hydroxide, saturating with 
carbon dioxide to precipitate any unchanged material, and then adding 
hydrochloric acid. 3-Hydroxy-5-thiotolen-4-carboxylic acid, C,H,0,§, 
crystallised in yellow granules, m. p. 135°, and formed a grey silver salt. 
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When the ester was left with concentrated hydrochloric acid, it 
suffered condensation to ethyl 3-hydroay-5 : 5'-dimethylbis-2 : 3’- 
thiophen-4 : 4'-dicarboxylate, 

CO,H-C——C-0H Epa... C,,H,,0,;S8,, which formed 
MeC\ _ /C—-———C=CH colourless needles, m. p. 

Ss 102—103°. This ester gave 

(II.) a green coloration with ferric 

chloride and showed marked 

CO,H*C-———-C-0-CO-C:CMe bluish-green fluorescence in 
MeC. e—t=0n78 sulphuric acid. It was 

8 hydrolysed to the dicar- 

(III) boxylic acid (II) by alcoholic 

potassium hydroxide. This 

decomposed at 274—276°, formed a crystalline potassium salt, 
gave similar colour reactions, and could be obtained directly by 
the action of concentrated hydrochloric acid on the above acid, 
m. p. 135°. It yielded the corresponding lactone (III) when boiled 
with hydrochloric acid, in pale brown needles, decomp. 273—275°. 
When this, or even the dicarboxylic acid, was distilled with lime, the 
lactone of 3-hydroxy-5 : 5'-dimethylbis-2 : 3'-thiophen-4-carboxylic acid 
(annexed formula) was formed, in 

CH——C-0:CO- -CMe colourless needles, m. p. 119°5°. An 
MeC 


c——- -cH> . attempt was made to replace the 
\g% hydroxyl group in the original ethyl 


4-hydroxy-2-methylthiophen-4-carboxy- 
late by bromine by means of phosphorus tribromide, but the product of 
the reaction was the ethyl ester, C,,H,,0,S,, of the lactonic acid (II1). 
This formed soft, white needles, m. p. 158°, and could be prepared 
by direct esterification of the acid. It also displayed fluorescence in 
sulphuric acid, comparable with that of fluorescein itself. 

Besides undergoing molecular condensations in the above manner, 
the original ester reacted with other substances. Thus, with form- 
aldehyde and alcoholic hydrochloric acid, it yielded ethyl 3 : 3'-dihydroaxy- 
5: 5'-dimethyl-2 : 2'-methylenebisthiophen-4 : 4'-dicarboxylate (annexed for- 

mula), m. p. 115°, which 

CO, Et-C C-OH OH-C———C-CO, Et eee 

— oe M acid, m, p. 201°, on hy- 

wes aititieates, Neil ets drolysis. This showed 

no tendency to give up 

water. Benzaldehyde yielded the analogous ethyl 3 : 3'-dihydroxy-5 : 5’- 

dimethyl-2 : 2'-benzylidenebisthiophen-4 : 4'-dicarboaylate, C,,H,,0,8,, in 

long needles, m. p. 121—122°, and the corresponding acid, m. p. 
161—162°. 

With phenylhydrazine, the ester formed the colourless 3-phenylhydr- 
azino-derivative (IV), m. p. 109°, which changed into ethyl 2-methy/l- 
aB-indolothiophen-3-carboxylate (V) when warmed with acetic acid. 


CO,Et-C———-C-NH-:NHPh 
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This formed pale yellow prisms, m. p. 171—172°, and was hydrolysed 
to the acid, decomp. 275—276°, and this was converted by distillation 
CH—-C-NH hich had 

; 0,H,’ whic a 


with lime into 2-methyl-aB-indolothiophen, CMe's: 


m. p. 154—155°, and yielded a yellow nitoso-compound, m. p. 
84—8b°. 

The original ester was also boiled, in small quantities, with solid 
ammonium acetate until a clear solution resulted. This was cooled, 
rendered alkaline, and the solid product separated by dilute hydro- 
chloric acid into a soluble and an insoluble part. The former con- 
tained ethyl 4-amino-2-methylthiophen-3-carboxylate (VI), which crystal- 
lised in colourless leaflets, m. p. 47°, and gave a platinichloride, m. p. 
188—189°. Like thiophenine, it formed no diazonium salt, but a 
brown precipitate with nitrous acid, and it seemed to couple with 
benzenediazonium chloride. The insoluble part consisted of ethyl 
5 :5’-tmino-2 : 2'-dimethylbisthiophen-3 : 3'-dicarboxylate (V11). 

CO,Et‘C-——C- NH, CO,Et-C *NH-C-——-—C-CO,Et 

Mtn Jou Mer ., JA H AY. / Me 
(VI.) (VII.) 
This formed long, green needles, m. p. 105—106°, and the correspond- 
ing acid decomposed at 262—263°, and gave a crystalline potassium 
salt. When the ester (VI) was hydrolysed and the solution acidified 
by acetic acid, 4-acetylamino-2-methylthiophen-3-carboxylic acid, 
Me:C-CO,H 
er ‘NHAc ’ 
separated as a very sparingly soluble substance. J.C. W. 


Trithienylcarbinol. A. E. Tscurrscurpastn and N. N. Gavritoy 
(J. Russ. Phys. Chem. Soc., 1914, 46, 1614—1619).—The compound 
obtained by the action of magnesium thieny] iodide on dithienyl 
ketone, which should yield trithienylcarbinol, is extremely readily 
soluble in even dilute acids, giving brownish-orange solutions, with an 
intensity of colour similar to those of solutions of dyes. When 
considerably diluted with water, these solutions become decolorised, 
but only in the absence of a marked excess of acid. The solutions, as 
with trithienylcarbinol itself, readily undergo change, so that the 
coloured salts cannot be obtained pure ; the double salt of the chloride 
with zinc chloride has, however, been separated and analysed. 
Trithienylcarbinol is, therefore, a base or pseudo-base, with properties 
intermediate to those of triphenylcarbinol, which gives coloured 
solutions only in very strong acids, and those of the basic dyes, such 
as magenia; in the extent to which its salts are hydrolysed it 
resembles the latter more closely than the former. These dyes cannot 
possess quinonoid formule similar to those given by Nencki for 
magenta and its analogues, the only possible configurations being: 
(1) a para-quinonoid structure (I) such as Kehrmann’s formula for 
triphenylchloromethane in dye solutions (II) : 


CH:CH 


4 _~CH:CH ; 
O(CHS)s:C<ocy dy (LE) OP eC opy-qpq > OHO! (IL), 
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and (2) the carbonium formula, C(C,H,S),Cl. These salts evidently 
exhibit characters approximating to those of dyes and yet contain no 
typical auxochrome group. 

Thienylearboxylic acid, m. p. 125°, is obtained in good yield by the 
action of carbon dioxide on magnesium thienyl iodide. Dithienyl 
ketone, m. p. 88°, b. p. 326°, is readily prepared by the interaction of 
thiophen and the chloroanhydride of thienylcarboxylic acid in presence 
of aluminium chloride. Trithienylcarbinol was obtained as a greenish- 
yellow oil, which undergoes gradual conversion into an amorphous 
mass. The double chloride of trithienylearbinol and zinc, 

2(C,H,S),CCI1,ZnCl,, 
forms dark orange crystals with a green, magenta-like reflection, and 
is extremely stable, even in aqueous solution. T. H. P. 


Triarylmethyls. XIV. Theory of the ‘“ Quinocarbonium 
Salts.” W. Scatenk and R. Ocus (Ber., 1915, 48, 676—-680).—In 
order to support the contention that the so-called “quinocarbonium 
salts” are simple carbonium compounds and are not quinonoid (A., 
1914, i, 823), the authors have prepared tri-2-thienylearbinol, 

(C,SH,),C°OH, 
in which quinonoid structure is out of the question. Although the 
ure carbinol could not be isolated, a perchlorate was obtained which 
had all the characteristics of triphenylmethyl perchlorate, from which 
the conclusion is drawn that the latter is not quinonoid. 

Thiophen (not more than 37 grams at a time) was diluted with 
benzene, mixed with fresh, powdered mercuric oxide, and then shaken 
with successive portions of iodine, under reflux. The filtered solution 
was then distilled, and 2-iodothiophen was obtained as a pale yellow oil, 
b. p. 78°/20 mm. This was readily converted by the Grignard method 
into thiophen-2-carboxylic acid, m. p. 124°, and this into the ethyl 
ester, b. p. 96°/18 mm. Magnesium thienyl iodide was then added to 
the ester, and the ethereal solution was boiled for two hours and finally 
decomposed by cold sulphuric acid. The dark ethereal solution of the 
carbinol was immediately mixed with 70% perchloric acid, when ¢ri-2- 
thienylmethyl perchlorate, (C,SH,),C-O°Cl0,, soon separated, in shimmer- 
ing blue crystals. Like triphenylmethyl perchlorate, the salt appears 
yellowish-brown when powdered, gives deep yellow solutions in s-tetra- 
chloroethane, and exhibits the characteristic spectrum and electrical 
conductivity (Hofmann, A., 1910, i, 168). J.C. W. 


3 : 6-Diaminoselenopyronine. [3 : 6-Diaminoxanthoselen- 
onium.| P. Exariica and Hugo Bauer (Ber., 1915, 48, 502—507).— 
The selenium analogue of 3; 6-diaminothiopyronine (Kehrmann and 
Lowy, A., 1912, i, 207) has been prepared in order to learn the 
influence of selenium on the colour and biological action of the 
substance (compare also 1 : 3-diaminophenazselenonium chloride, 
A., 1914, i, 871). 

pp'-Diaminodiphenylmethane was nitrated in the presence of 
sulphuric acid, and the solution diluted to a point at which the 
sulphate crystallised out, this being an improvement on the existing 
methods (Duval, A., 1910,i 588). The diacetyl derivative (Duval) 
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was also obtained in quantitative yield and reduced by alcoholic 
stannous chloride at 40°. The  o0o0'-diamino-pp’-diacetylamino- 
diphenylmethane was dissolved in hydrochloric acid, cooled, and the 
crystalline mass of the salt was stirred with sodium nitrite until the 
formation of the brown precipitate of the bisdiazo-compound was 
complete. The mineral acid was then neutralised by sodium acetate 
and the mixture stirred with potassium selenocyanate. The expected 
product (I) could not be purified, but it suffered condensation and 
hydrolysis of the acetyl groups when dissolved in concentrated 
sulphuric acid. The deep red solution was diluted with water, the 
dye dissolved again in hydrochloric acid, and reprecipitated by dilution 
as the chloride of 3:6-diaminoselenopyronine [3 : 6-diaminoxantho- 
selenonium] (II). 


CH 
bao. oe aa 
NHAc\ /SeON NOSe. ,NHAc NH, ¥.s Zs Nie 


(I.) (IL.) 
The dye forms small needles with green, metallic lustre. The 
solutions are more bluish-red than those of the sulphur analogue 
and show no fluorescence. The substance has little value as a dye 
or as a drug in cases of trypanosomiasis. J.C. W. 


Compounds of Cinchona Alkaloids with Metals and 
Phosphoric Acid, Epwin D. Watkins (Biochem. Bull., 1915, 4, 
94—95).— Compounds were obtained of silver with quinine and ortho- 
phosphoric acid; these are stated to be of therapeutic value ; all 
attempts to crystallise the compounds failed ; two crystals were found 
by accident in a specimen which had been kept for fifteen months. 
Non-crystallisable copper compounds were also obtained. W. D. H. 


Morphine. Martin Freunp and Epmunp Speyer [with H. 
Hermincuavus| (Ber., 1915, 48, 497—502).—A further account of 
morphine oxide and of the acid which it gives when treated with acetic 
anhydride and sulphuric acid (A., 1911, i, 76, 909), 

In agreement with Mossler (codeine oxide, A., 1911, i, 223) the 
amine-oxide is regarded as a bimolecular compound (I). The sulphon- 
ated derivative (long needles which blacken above 280°) is named 
morphinehydrateoxidesulphonic acid (Il), and the product which this 
gives on reduction with sulphurous acid (hard prisms, m. p. above 
300°) is considered to be a morphinehydratesulphonic acid (III), the 
relationships being illustrated thus : 

C,,H,,0,N-OH SO,H°C,,H,,0,N-OH 
o => >o0 -> 


C,,H,,0,N-OH SO,H-C,,H,,0,N-OH 
(I.) 


SO, 0-——So 


2 +2Hy¢ 9 ? 
b H,,0,N°ONO,Hy,Cy ACH O,N-80,H 
(IL.) (IIL) 
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Full details are given of methods whereby excellent yields of these 
compounds can be obtained. 

A further derivative has now been prepared by heating the acid (II) 
with concentrated sulphuricacid at 110°. It isan anhydride of II, having 
the formula IV. It crystallises in slender needles, which blacken above 
250° and yield a morphinesulphonic acid (V), needles which blacken at 
275°, when reduced by sulphurous acid. 

SO. 0 9 SO. 
>} | | ?—»> 20,,H,,0,N:SO,H 
C,;H,,0,N*O-NO,H,,C,, pita : 


é 3 (V.) 
aa 


(IV.) 
J.C. W. 


Tetramic Acids. 8S, Gasrret (Ber., 1914, 47, 3033—-3039).—The 
author has shown that methyl phthaliminoisobutyrylmalonate is trans- 
formed into methyl carbomethoxybenzoyldimethyltetramcarboxylate 
when treated with sodium methoxide, a reaction shared by similar esters 
(A., 1913, i, 622). It was thought to be of interest to try to show 
the relation of such compounds to tetramic acid by direct degradation 
to simple derivatives of the latter. For this purpose, hydrolysis with 
hydrochloric acid was useless, for it led beyond the elimination of the 
phthalic acid and the ester residues to the opening of the ring and the 
formation of aminomethylbutanone, NH,*CMe,*COMe. However, the 


acid-esters (I.) CO,H-C,H,*CO- a ay COs or Be) echeen 


hydrolysed to dimethyltetramic acid by the action of hot water. 

Methyl] phthaliminoisobutyrylmalonate (ibid.) was dissolved in con- 
centrated sulphuric acid, left overnight, and then poured into water, 
when methyl carboxybenzoyldimethyltetramcarboxylate (1) separated as a 
soft powder, m. p. 175°, which yielded the di-ester (ibid.) on methyl- 
ation. Ethyl phthaliminoisobutyrylmalonate gave the corresponding 
ethyl ester, m. p. 151°. They were heated with water until completely 
dissolved, when the product was freed from phthalic acid, and the 
mother liquor concentrated to a syrup and crystallised from ethyl 


acetate. Dimethyltetramic acid, N Bon. ow (compare F, de Wy], 


Diss., Bonn, 1913), forms prisms, m. p. 125—126: 5°, gives a reddish- 
brown colour with ferric chloride and a dark red with potassium nitrite, 
and titrates as a monobasic acid. It yields a dibromo-derivative (II), 
rhombic tablets, m. p. 234—236°, insoluble in ammonia ; a pheny/l- 
hydrazone (III), m. p. 173°; an owime, glistening prisms, m. p. 


NH<OMes'GO NH<CMerO:N-NHPh 


co— CBr, cO—CH, : 
(I1.) (111. ) 


205—206°; a hydrazone, long prisms, m. p. 200—203° (decomp.) ; 
and, at 160°, a benzylidene compound, yellow prisms, m. p. 168—170°. 
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When a warm, aqueous solution is shaken with barium carbonate 
and the cold filtrate is then acidified, there separates the sparingly 

0 Me, C CH, —¢co, 
soluble anhydrobisdimethylietramic acid, NH— seg C<ome, XH 
in glistening needles, m. p. 320—321°. This behaves as a monobasic 
acid, and may be reduced by sodium amalgam to a similar acid, 
C,,H,,0,N,, oblong leaflets, m. p. 282—284°. 

Methyl phthaliminomethylethylacetylmalonate [methyl +-phthal- 
imino-8-keto-y-methy] -n-pentanedicarboxylate ] (Pfaehler, A., 1913, 
i, 753) undergoes similar condensation in concentrated sulphuric acid 
to methyl carboxybenzoylmethylethyltetramcarboxylate, 

CO——CH-: as ell 
CO,H-C,Hy CONG a do 
which fornis soft, white needles, m. p. 147—148°. J.C. W. 


Action of Acylamihoacyl Chlorides on Sodiomalonic Esters. 
IV. E. Immenpérrer (Ber., 1915, 48, 605—616).—Gabriel has 
shown that when trimethylhippurylmalonic [benzoylmethylaminoiso- 
butyrylmalonic] esters are boiled with hydriodic acid, they are not 
merely hydrolysed, but even condensed to phenyltrimethylpyrrolone 
(A., 1913, i, 627). The author has synthesised five other hippury]- 
malonic esters, and finds that the condensation to a pyrrolone is a 
general reaction, although the yields vary. 

I. Methyl N-methyldiethylhippurylmalonate.—Diethy| ketone, methy!- 
amine hydrochloride, and potassium cyanide were dissolved in water 
and shaken together, when a-methylamino-a-ethylbutyronitrile, 

NHMe:-CEt,°CN, 
was formed as an almost insoluble “oil with camphor-like odour, 
b. p. 165—167°/765 mm. ; picrate, long, lemon-yellow needles, decomp. 
98° ; hydrochloride, wm. p. 76—77 ‘5°. The benzoyl derivative, N-methy/- 
diethylhippuronitrile, NMeBz-CEt,°CN, crystallised in large, hexagonal 
plates, m. p. 112—112°5°, and was hydrolysed by solution in ice-cold, 
concentrated sulphuric acid to N-methyldiethylhippuric acid [a-benzoyl- 
methylamino-a-ethylbutyric acid], NMeBz*CEt,-CO,H, which formed 
long needles, m. p. 186°. The methyl ester, through the chloride, had 
m. p. 89—91°. On boiling with concentrated hydrochloric acid, the 
acid was hy drolysed to a-methylamino-a-ethylbutyric acid, 
NHMe-CEt,-CO,H, 
long prisms, which sublimed on heating, the hydrochloride of which 
had m. p. 246—247°. The hippuryl chloride was prepared by means 
of thionyl chloride and mixed with methyl malonate, benzene, and 
methyl sodiomalonate. Next day the mass was diluted and carefully 
acidified, when methyl N-methyldiethylhippurylmalonate |methyl y- 
benzoylmethylamino-B-keto-y-ethylpentanedicarboxylate], 
NMeBz°CEt,-CO-CH(CO,Me),, 

separated. This formed granules, m. p. 106—108°, and yielded 5- 
phenyl-1-methyl-2 : 2-diethylpyrrolone, MeN< ore do! when gradually 
heated to boiling in hydriodic acid. This separated as a sparingly 
soluble hydriodide, the filtrate containing a-methylamino-a-ethyl- 
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batyrie acid. The free base formed leaflets, m. p. 138°; the picrate 
had m. p. 152°. 

II. Methyl N-methylmethylethylhippuryl malonate. — a-Methylamino- 
a-methylbutyronitrile, NH Me-CMeEt:CN, prepared as above from methyl 
ethyl ketone, had b. p. 149—154°/759 mm., and formed a picrate, 
m. p. 88—89° (decomp.), and a golden-brown platinichloride, which 
blackened at 235°. The benzoyl derivative, C,,H,,ON,, had m. p. 
81—82°, and N-methylmethylethylhippuric acid (a-benzoylmethylamino- 
a-methylbutyric acid], NMeBz-CMeEt-CO,H, had m. p. 164—165°, 
and yielded a methyl ester, in jagged leaflets, m. p. 85—87°. The 
product of hydrolysis of the acid, namely, a-methylamino-a-methyl- 
butyric acid, NHMe-CMeEt*CO,H, formed prisms which sublimed 
on heating, and gave a hydrochloride, in stout prisms, m. p. 203—204° 
(decomp.). Methyl N-methylmethylethylhippurylmalonate [methyl y- 
benzoylmethylamino-B-keto-y-methylpentanedicarboxylate], 

NMeBz-CMeEt:CO-CH(CO,Me),, 
crystallised in rhombic plates, m. p. 116—118°, and yielded 5-pheny/l- 
: CPh——CH 
1 : 2-dimethyl-2-ethylpyrrolone, MeN< went’ m. p. 91-5—93°, 
when heated with hydriodic acid. The Aydriodide, picrate and auri- 
chloride were found to be sparingly soluble. 

Ill. Methyl N-ethyldimethylhippurylmalonate.—Ethylamine hydro- 
chloride, acetone, and potassium cyanide were condensed to a-ethyl- 
aminoisobutyronitrile, NHEt*CMe,*CN, which had b. p. 143—144°/ 
761 mm., and formed a hygroscopic hydrochloride, prisms, m. p. 
109—110°5°, a picrate, sharp needles, m. p. 166—168°, a platint- 
chloride, hexagonal plates, and a soluble awrichloride, jagged needles. 
The benzoyl derivative, N-ethyldimethylhippuronitrile, 

NEtBz-CMe,°CN, 
crystallised in large, rhombic plates, m. p. 76—78°, b. p. 275°, and 
N-ethyldimethylhippuric acid [a-benzoylethylaminoisobutyric acid] 
formed quadratic prisms and plates, m. p. 161-5—162°, and yielded a 
methyl ester, m. p. 68°. The product of the hydrolysis of the acid by 
boiling hydrochloric acid, namely, a-ethylaminoisobutyric acid, 
NHEt-CMe,°CO,H, formed long prisms, and gave a hydrochloride, 
m. p. 249—251° (decomp.). Methyl N-ethyldimethylhippurylmalonate 
[methyl y-benzoylethylamino-B-keto-y-methylbutanedicarboxylate |, 
: NEtBz-:CMe,*CO-CH(CO,Me),, 
had m. p. 111—113°, and yielded 5-phenyl-2 :2-dimethyl-1-ethylpyrrolone, 
BIN Oe ye in quadratic prisms, m. p. 50°; hydriodide, m. p. 
e,*CO 

170°, picrate, slender needles, m. p. 145—146°. 

{V.and V. Methyl p(m)-N-gem.-tetramethylhippurylmalonate. p-Toluoyl 
chloride was condensed with a-methylaminoisobutyronitrile (Gabriel, 
Ber., 1914, 47, 2923) to form a-p-tolwoylmethylaminoisobutyronitrile, 
U,;H,Me-CO-N Me-CMe,CN, m. p. 133°, and this was hydrolysed to 
the corresponding acid, rhombic plates, m. p. 205°. The chloride of 
this yielded with methyl sodiomalonate, methyl p-N-gem.-tetramethyl- 
hippurylmalonate [methyl y-p-toluoylmethylamino-B-keto-y-methylbutane- 
dicarbowylate}, CsH,Me-CO-NMe-CMe,*CO-CH(CO,Me),, in pale yellow 
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plates, m. p. 98—103°, which gave rise to 5-p-tolyl-1 : 2 : 2-trimethy/- 


pyrrolone, Men<pCendils) oo a base which crystallised in plates, 
2 


m. p. 125°, and formed a picrate, m. p. 134°5—136°. 

The corresponding derivatives obtained from m-toluoyl chloride were 
as follows. a-m-Toluoylmethylaminoisobutyronitrile, plates, m. p. 86°, 
the acid, C,H,Me-CO-NMe-CMe,°CO,H, m. p. 169°, methyl y-m- 
tolwoylmethylamino-B-keto-y-methylbutanedicarboxylate, long needles, m. p. 
112—114°, and 5-m-tolyl-1 : 2: 2-trimethylpyrrolone, thin flakes, m. p. 
83°, picrate, m. p. 154°. 

Gabriel showed (A., 1913, i, 625) that when methyl sodiophthal- 
iminoisobutyrylmalonate was methylated by methyl iodide and the 
product was hydrolysed, the ketone, NH,-CMe,*CO-CH,°CH,, was 
obtained. The author has now attempted to prepare the next homo- 
logue of this by using ethyl iodide. He found, however, that the pro- 
duct of the action of ethyl] iodide on methyl! sodiophthaliminoisobutyryl- 
malonate in acetone was ethyl benzoylenedimethylpyrrolonecarboxylate 
(A., 1911, i, 218). The reaction was therefore examined, and it was 
found that the sodium compound quickly changes on boiling with 
water, slowly with ethyl iodide or acetone, into the ring compound. 
Methy! iodide reacts so readily in the normal way that the ring- 
formation is prevented. J.C. W. 


4-Hydroxy- and 4-Amino-piperidine. Bruno Emmerr and 
Wituetm Dorn (Ber., 1915, 48, 687—692).—Although many alkaloids 
contain the 4-hydroxypiperidine system, the base itself was hitherto 
unknown. It has now been obtained from 4-hydroxypyridine by 
reduction with sodium and alcohol, the electrical method which 
succeeded in the case of the corresponding 2 : 6-dicarboxylic acid (A., 
1912, i, 382) being unsuitable in this case, 

Chelidamic acid was introduced in portions of about 20 grams ata 
time into a flask at 230—250°, and the resulting 4-hydroxypyridine 
was subsequently distilled under reduced pressure. This base was 
dissolved in alcohol, and sodium was added at such a rate that a good 
reflux condenser could just control the boiling. The product, 4-hydroxy- 
piperidine, C;H,,ON, had b. p. 211—212° (corr.)/745 mm., m. p. 86°. 
It readily absorbed carbon dioxide, gave precipitates with the alkaloid 
reagents, and the hygroscopic hydrochloride and aurichloride formed 
long prisms. The benzoyl derivative [4-piperidyl benzoate], 

5 H,,°OBz, 
was obtained as a colourless liquid, b. p. 169—170°/12 mm., which 
formed a hydrochloride, m. p. 230°, an aurichloride, needles, a 
platinichloride, short prisms, and a nitroso-derivative, 
NO-C,NH,:OBz, 
as a white substance, m. p. 77—79°. 

4-Aminopyridine was conveniently prepared by heating 4-chloro- 
pyridine with fresh zinc ammonium chlorideat 220—230° in sealed tubes, 
and was also reduced by sodium and alcohol. The alcoholic solution 
was diluted with an equal volume of water and evaporated to about 
one-third, the distillate containing ammonia and piperidine, and then 
the remainder was distilled until the flask fused. This distillate was 
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evaporated with hydrochloric acid, and the hydrochloride of 4-amino- 
piperidine, C,H,,N,Cl,, was finally obtained in crystals, m. p. 
332—335° ; platinichloride, stout prisms. The free base could not be 
completely dried. J. CO. W. 


Compounds of Iridium Chloride with Organic Bases. A. 
GurBieR [with D, Hoyermann] (Zeitsch. anorg. Chem., 1914, 89, 
340—343. Compare Renz, A., 1903, i, 774).—Iridium chloride, 
pyridine, and hydrochloric acid react to form a yellow salt, pyridinium 
iridichloride, (C;NH,),IrCl,, whilst pyridine and an alcoholic solution 
of iridium chloride yield the additive compound, (C,NH,;),IrCl,. 
Quinoline similarly forms (C,NH,),IrCl,. The compounds 

(C,NH,Me),IrCl, 
and (C;NH,Me),IrCl, are obtained in similar manner from a-picoline. 
C. H. D. 


Polymerism of Pyridinecarboxyl Chlorides. Hans Meyer and 
Hans Tropscn (Monatsh., 1914, 35, 781—786).—According to Meyer, 
the sparing solubility, high m. p., and slight reactivity of the pyridine- 
carboxy] chlorides point to the latter substances being polymerides of 
high molecular weight. The chlorides of the pyridinedicarboxylic 
acids, on the other hand, are characterised by their low m. p. and ready 
solubility, and, therefore, are considered to represent monomolecular 
modifications. The authors now record the existence of pyridine-3 : 5- 
dicarboxyl chloride in two forms which are readily converted into 
one another, a readily fusible monomolecular modification and a less 
fusible polymeride. 

Pyridine-3 :5-dicarboayl chloride is obtained in the form of its 
hydrochloride by heating the corresponding acid for several hours with 
thionyl chloride, The bydrochloride forms small, lustrous, colourless 
crystals, m. p. 110—115°, and when heated in benzene solution loses 
hydrogen chloride with the formation of the monomolecular chloride, 
which crystallises in long needles, m. p. 66°, and is readily soluble in 
indifferent organic media. When kept the monomolecular chloride is 
transformed into an insoluble polymeride, which does not fuse below 
280°. The velocity of polymerisation depends on conditions which 
cannot be defined, some preparations of the chloride undergoing almost 
complete polymerisation during the course of a few hours, whilst others 
may be kept for weeks without undergoing appreciable change. Both 
chlorides yield the same methyl ester and amide, small needles, m. p. 
303—304° (decomp.). 

The existence of ethyl lutidinate in dimorphous forms is also 
recorded. The ester crystallises from light petroleum in long, lustrous 
needles, m. p. 56—57°, which slowly disintegrate when kept and then 
have m. p. 60—61°. The new modification is transformed by fusion or 
crystallisation from light petroleum into the more fusible form. 

F. B. 


Behaviour of #y-Unsaturated Cyclic Bases towards 
Cyanogen Bromide. J. von Braun and E. Aust (Ber., 1914, 47, 
3023—-3027).—Braun has shown that cyclic, V-methylated bases suffer 
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rupture of the ring when treated with cyanogen bromide provided that 
there is an ethylene linking in the By-position relatively to the nitrogen 
atom, or loss of the methyl group if the base is saturated, and he has 
applied these facts to the question of the constitution of morphine 
(A., 1914, i, 1138). 

In order to test the facts with more complicated bases of definite 
structure than those originally used, the Grignard reagent has been 
applied to quinoline methiodide (compare Freund, A., 1905, i, 156; 
1909, i, 417) to give dihydroquinolines, and these, by reduction, tetra- 


hydroquinolines, 
CH=CH CH,—-CH, 
CH aoe CHR 84 Oye GH 

These behave exactly in the expected way towards cyanogen bromide. 

Quinoline methiodide and magnesium propyl iodide yielded 1-methy/- 
2-propyldihydroquinoline, C,,H,,N, as a pale yellow, mobile, unstable 
oil, b. p. 168—170°/21 mm. The reaction with cyanogen bromide was 
very violent except when much ether was used as a diluent, when a 
dark, insoluble compound, probably 

ON-NMe-C,H,°CH:CH:CHBr-C,H,, 

was obtained. It could not be purified. The base was reduced by tin 
and hydrochloric acid to the stable 1-methyl-2-propyltetrahydroquinoline, 
C,,H,)N, b. p. 151—157°/20 mm., picrate, stout prisms, m. p. 120° 
This reacted quietly with cyanogen bromide to give a 75% yield of 
1-cyano-2-propyltetrahydroquinoline, C,,H,,N,, as a pale yellow oil, 


b. p. 201—202°/20 mm., which was heated with concentrated hydro- 
chloric acid at 110° and converted into 2-propyltetrahydroquinoline, 
C,,H,,N. This has b. p. 152°/20 mm., forms a very characteristic, 
sparingly soluble hydrochloride, m. p. 220°, a benzoyl derivative, plates, 
m. p. 97°, and a picrate, long needles, m. p. 143°. It may or may not 
be identical with the “ a-propyltetrahydroquinoline” mentioned in 
“ Beilstein.” At any rate, this seems to be the best way to obtain 


such compounds. J.C. W. 


Quinoneimide Dyes. IV. The Spectra of the Simplest 
Thiazine Dyes. F. Krurmann, J. Speirer, and E. GranpMouciN 
[with G. Diserens] (Ber., 1914, 47, 2976—2983).—The view was 
originally held that phenazothionium only formed monacid salts, and 
that these were holo-quinonoid (A., 1914, i, 868, 971). The first 
unmistakably holo-quinonoid salt was, however, the perchlorate which 
Pummerer and Gassner (A., 1913, i, 991) obtained from thiodipheny]- 
amine sulphoxide (Smiles and Barnett, T., 1909, 95, 1261). The 
ordinary salts are, therefore, meri-quinonoid, and phenazothionium in 
reality forms two series of salts, like the azoniums. 3 :6-Dimethyl- 
phenazothionium also gives two series of salts, and it is recognised 
that the reason why 3-aminophenazothionium was said to form only 
two series of salts instead of three is that the colour of the tri-acid 
salts is hardly distinguishable to the eye from that of the di-acid 
salts. The existence of three series of salts in the case of the 
l-amine is not proved, however, for only the chloride is kuown in 
the solid state, and this, despite all precaution, becomes meri-quinonoid 
in concentrated sulphuric acid. 
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It is expected that the azoxoniums will also prove to be normal and 
form two series of salts. 

When a few drops of concentrated sulphuric acid containing 
hydrogen peroxide are added to the greenish-orange solutions obtained 
by the oxidation of thiodiphenylamine by concentrated sulphuric acid, 
the colour changes to the green exhibited by a solution of pure 
thiodiphenylamine sulphoxide in the same acid. The phenazothionium 
sulphate is, therefore, a meri-quinonoid salt, although it may seem 
strange that the vigorous action of concentrated sulphuric acid should 
stop at this stage. This is all the more remarkable since 3 :6- 
dimethylthiodiphenylamine behaves differently. It dissolves in cold, 
concentrated sulphuric acid to give the magenta-coloured meri- 
quinonoid salt, but this is soon oxidised further, by the air, to the 
brownish-red Aolo-quinonoid salt. On diluting these holo-quinonoid 
di-acid salt solutions, the meri-quinonoid monacid salts are developed, 
but the holo-quinonoid salts are stable in glacial acetic acid. The 
changes were followed by the spectrographic method. 

The 3-amino-derivative gives violet monacid salts in dilute acids, 
pure green di-acid salts in 60% sulphuric acid, both series being para- 
quinonoid, and somewhat yellowish-green tri-acid, ortho-quinonoid salts 
in the concentrated acid. The di-acid salts show absorption bands 
at 1454, 435 and 300 up, and the tri-acid salts at the extreme red and 
460 yp, that is, the same as the Aolo-quinonoid phenazothionium 
disulphate, J. 0. W. 


Alkylated p-Phenylenediamines and Derivatives. Quinone- 
imide Ammonium Compounds.. RapHazt MeE.pota and 
Wituiam Francis Houtery (T., 1915, 107, 610—622).—The work 
described in this paper was undertaken with the object of preparing 
compounds of the true quinoneimide-ammonium type, NH:C,H,:N.a.b.c., 
and especially those in which a, 6, and c are represented by different 
radicles. An investigation of the dialkylphenylenediamines required 
for such experiments has shown that the acetyl derivatives of these 
compounds all yield 3 : 5-dinitro-l-acetylaminopheny1-4-methylnitroso- 
amine on nitration. 

Methylethylacetyl-p-phenylenediamine (p-methylethylaminoacetanilide), 
NHAc’C,H,-NMeEt, m. p. 92°, obtained by reducing nitrosomethyl- 
ethylaniline with tin and hydrochloric acid and acetylating the 
resulting methylethyl-p-phenylenediamine hydrochloride, crystallises 
in colourless, silky needles. It readily combines with alkyl iodides, 
except isopropyl iodide, with formation of quaternary ammonium 
iodides, which yield beautiful crystals, are soluble in water, and when 
decomposed with moist silver oxide furnish syrupy bases which readily 
absorb carbon dioxide from the air. Methylethylpropyl- and methylethyl- 
allyl-4-acetylaminophenylammonium iodides could doubtless be resolved 
into optically active isomerides, but this has not yet been accomplished. 
The acetyl group can be readily removed by hydrolysis with formation 
of aminophenylammonium compounds, which may prove of service for 
the synthesis of quinone-ammonium derivatives containing an asym- 
metric nitrogen atom. When methylethylpropy!l-4-acetylaminophenyl- 
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ammonium iodide is submitted to repeated evaporation with con- 
centrated hydrobromic acid, it yields a dibromide, 
HBr,NH,°C,H,-N MeEt(C,H,)Br, 
which crystallises in colourless tablets. 
3 :5-Dinitro-1-acetylaminophenyl-4-methylnitrosoamine, 
NHAc’C,H,(NO,),"NMe-NO, 
m. p. 152—153°, obtained by the nitration of dimethyl-, methylethy]l-, 
or benzylmethyl-acetyl-p-phenylenediamine, forms colourless crystals, 
and when boiled with phenol is converted into 3 : 5-dinitromethylacetyl- 
p-phenylenediamine, NHAc*C,H,(NO,)."NHMe, m. p. 196—197°, which 
crystalliees in small, scarlet needles. When the dinitronitrosoamine 
is dissolved in fuming nitric acid at 0°, the corresponding nitroamine, 
NH Ac’O,H,(NO,).*NMeNO,, m. p. 183—184°, is produced, which 
forms tufts of white needles ; it is converted by boiling phenol into 
3 : 5-dinitromethylacetyl-p-phenylenediamine and by concentrated sul- 
phuric acid into the original nitrosoamine. 3 : 5-Dinitromethyl-p- 
phenylenediamine, NH,°C,H.(NO,),.*NHMe, m. p. 186—187°, obtained 
by heating its acetyl derivative with concentrated sulphuric acid, 
crystallises in dark purple needles with a green lustre. When 
3 : 5-dinitro-p-acetylaminophenyl-4-methylnitrosoamine is boiled with 
alcoholic hydrochloric acid, 2 : 6-dinitromethylaniline is produced, which 
reacts with nitrous acid to form 2 : 6-dinitrophenyl-1-methylnitrosoamine, 
m. p. 115—116°, which crystallises in white needles. 

Dimethylacetyl-p-phenylenediamine (dimethylamino-p-acetanilide) 
has m. p. 132—133° ; its picrate, m. p. 206—208°, and ferrocyanide are 
described. By the action of nitrous acid on this compound, a substance, 
m. p. 132—133°, is obtained, which forms short, red prisms, and does 
not seem to be a nitrosoamine. 

Benzylmethyl-p-nitroaniline, m. p. 68-—69°, obtained by the action of 
methyl sulphate on benzyl-p-nitroaniline, forms yellow, silky needles. 
On reduction with tin and hydrochloric acid, it yields benzylmethyl-p- 
phenylenediamine, NH,°C,H,-NMe°C,H,, which furnishes a hydro- 
chiovide, crystallising in white needles, and a ditoluenesulphonyl 
derivative, C,H,*-NMe°C,H,*N(SO,°C,H,Me),, m. p. 217°, which 
forms colourless scales. The acetyl derivative, 

NHAc’O,H,-NMe:C,H,, 
m. p. 110—111°, crystallises in white, silky needles, and does not 
combine with alky] iodides. 

When dimethylacetyl-p-phenylenediamine methiodide is treated with 
silver nitrate, it is converted into the trimethylammonium nitrate, 

NHAc’C,H,*NMe,’NO,, 
which forms flat, colourless needles. This compound on nitration 
yields 2 : 3 : 5-trinitro-4-trimethylammonium-1-benzoquinoneimide, 


NH:C,H(NO,),:NMe, or O,H(NO,) <a 
8 


which crystallises in golden yellow scales and decomposes at 200—220°. 
The solution of the hydrochloride of the quinoneimide is colourless, 
and on neutralising it with alkali, crystals of the yellow quinoneimide 
separate. The quinoneimide is unstable, and definite derivatives have 
not yet been obtained. On heating the acid solution to near the b. p., 
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decomposition takes place with evolution of gas and formation of a 
crystalline substance which is volatile in steam and has not been 
identified. E. G. 


Some Hydrazine Derivatives. 8S. Gasrien (Ber., 1914, 47, 
3028—3033).—Attempts have been made to prepare halogenated 
hydrazines by the addition of halogen hydrides to unsaturated hydr- 
azines and by the scission of phenoxyhydrazines, methods which have 
proved successful in the case of the amines. Some phenoxyhydrazines 
are now described, but their scission has not yet been accomplished. 

Phenoxyethylamine hydrochloride (Schmidt, A., 1890, 373) was 
evaporated with potassium cyanate, and the resulting B-phenoxyethyl- 
carbamide, OPh:C,H,-NH:CO-NH,, long, white needles, m. p. 
120—121°, was converted by nitrous fumes in ether into the nitroso- 
derivative, OPh-C,H,*N(NO)-CO-NH,, pale yellow, quadratic leaflets, 
m. p. 103°, and this was reduced by zinc dust and acetic acid to 
B-phenoxyethylsemicarbazide, OPh*C,H,*N(NH,)-CO-NH,, needles, m. p. 
119—119°5°. The latter should give the hydrazine on hydrolysis, but 
a much better way to obtain this is by boiling an alcoholic solution of 
f-bromophenetole (from dry sodium phenoxide and ethylene dibromide) 
with hydrazine hydrate. B-Phenoxyethylhydrazine, 

OPh:-C,H,-NH-NH,, 
is a strongly alkaline base, b. p. 279—281°, which forms a hygroscopic 
hydrochloride, a picrate, cubes or oblong columns, m. p. 130°5—132° 
(decomp.), a benzylidene compound, OPh:C,H,-NH-N:CHPh, leaflets, 
m. p. 77°5—79°, and a phthalyl derivative, C,,H,,0O,N,, pale yellow 
leaflets, m. p. 177—179°. 

y-Phenoxypropylhydrazine was obtained as a hydrochloride, 

OPh-[CH,],“-NH:NH,,HCl, 

m. p. 120—125°, in the same way, from phenyl y-chloropropyl ether. 
Similarly, allyl chloride and hydrazine hydrate yielded allylhydrazine, 
CH,:CH-CH,"NH-NH,, as a very hygroscopic, strongly alkaline base, 
b. p. 122—124°/757-5 mm., which forms a dihydrochloride, m. p. 140°. 
In the usual way the base was converted into phenylallylthiosemi- 
carbazide, C,H,-NH*NH*CS-NHPDb, glistening, rhombic prisms, m. p. 
122—123°, and into allylthiosemicarbazide, C,H,-NH:NH-CS-NH,, 
bundles of needles, m. p. 123°5—124'5°, but it could not be made 
to take up the elements of hydrogen bromide at the ethylene linking. 

Ethylene oxide was added to a cold mixture of hydrazine hydrate 
and methyl alcohol, then left for three days in a sealed tube, and 
finally warmed for a few hours at 100°. In this way, B-Aydroaxyethyl- 
hydrazine, OH-CH,"CH,*N,H,, was obtained as a colourless, viscous 
base, b. p. 218—220°/754 mm., which forms a dihydrobromide, hard, 
white, hygroscopic crystals, m. p. 151—152°, and a picrate, lemon- 
yellow needles, m. p. 123°. J.C. W. 


Product of the Action of Ethyl Oxalate on 1 : 2-Diamino- 
anthraquinone. ArtTHuR Ertt (Monatsh., 1914, 35, 1427—1430).— 
The substance, m. p. 276—277°, obtained by Terres (A., 1913, i, 737) 
by evaporating a solution of equal parts of ethyl oxalate and | : 2- 
diaminoanthraquinone in glacial acetic acid to half its bulk and 
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described by him as 2: 3-diethoxypyrazinoanthraquinone, consists of a 
mixture of af-dihydroxy-1 :2-pyrazinoanthraquinone, unchanged di- 
aminoanthraquinone, and possibly other products. af-Dihydroxy-1 : 2- 
pyrazinoanthraquinone may be prepared in pure condition by the 
prolonged heating of diaminoanthraquinoné with a large excess of 
ethyl oxalate in glacial acetic acid solution. It begins to sublime at 
300°, chars without melting at 370°, and is identical with the compound 
obtained by Scholl and Edlbacher (A., 1911, i, 756) by the oxidation 
of indanthren with chromic acid. F. B. 


New Reaction of Compounds containing the Pyridine 
Nucleus. A. E. Tscuitscurpapin and O. A. Zerme (J. Russ. Phys. 
Chem. Soc., 1914, 46, 1216—1236).—The action of sodamide on 
pyridine at a temperature not exceeding 120° and subsequent decom- 
position of the product with water yields 2-aminopyridine in 70% 
yield: C,H,N +NH,Na=C,H,N-NHNa + H, and 

C,H,N: *"NHNa + H, O=0,H,N-NH, + NaOH. 

Sodamide does not. react with 2: 4: 6- -trimethyl pyridine under the above 
conditions. As regards the possible formation of 4-amino-derivatives 
of pyridine by this method, a very small proportion of a compound 
having the external appearance aud the melting point of 4-amino- 
pyridine is obtained from the produets of the interaction of sodamide 
and pyridine, but this question requires further investigation. The 
study of the action of sodamide on 2-methylquinoline is also incom- 
plete, owing to the difficulty of obtaining the pure methylquinoline. 
With methyl iodide and 2-methylpyridine, sodamide yields principally 
6-dimethylamino-2-methylpyridine. 

The action of sodamide on pyridine may proceed still further, both 
a-hydrogen atoms being replaced with formation of 2 : 6-diamino- 
pyridine, which is obtained in good yield and serves as the initial 
product for the preparation of a whole series of new derivatives of 
pyridine. The most important property of 2 : 6-diaminopyridine is that 

it may be coupled with diazo-compounds, such as 

Ph: ‘N, y i. thes m-phenylenediamine, giving true azo-dyes, 

H| |ny. thesimplest of which possesses the annexed structure ; 

my fen reduction of this should yield 2:5 :6-triamino- 
pyridine. 

Besides amino- -derivatives, the olen of sodamide 
on pyridine and quinoline bases yields various secondary products. 
Some of these appear to be products of the polymerisation of pyridine 
and quinoline, such as dipyridines and diquinolines, whilst others are 
aminodipyridines and possibly aminodipyridyls, formed hy the action of 
sodamide on these polymerised products; the secondary products 
formed increase in amount as the temperature of the reaction 
is raised. 

Pyridine and sodanilide interact, but the yield of anilinopyridine 
obtained is very small. 

Marckwald (A., 1893, i, 727 ; 1894, i»381) showed that the action of 
sodium nitrite on a solution of 2- -aminopyridine i in fuming hydrochloric 
acid yields 2-chloropyridine in good yield. In a similar manner, 
although in poor yield, 2-bromopyridine and 2-fluoropyridine, a liquid 
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with a sweetish taste, b. p. 129°, may be obtained. 2-Aminopyridine 
may be readily nitrated, thus differing from pyridine and resembling 
aniline. 

The reaction of pyridine derivatives with sodamide proceeds best in 
presence of a solvent neutral to sodamide, such as toluene, xylene or, 
in cases where a higher temperature is required, dried vaselin oil. 
The latter and certain other solvents, particularly dimethylaniline, 
facilitate the reaction, owing to the fact that the sodium derivatives of 
amines are soluble in them, the reaction thus proceeding in a homo- 
geneous medium. Access of atmospheric oxygen must be prevented 
during the reaction. Water is subsequently added gradually to the 
cooled products, which are kept well mixed and cooled. 

The action of sodamide and methyl iodide on 2-methylpyridine 
yields: (1) 6-dimethylamino-2-methylpyridine, O,H,.N,, which is a 
colourless liquid, b. p. 198—200°, with a marked, basic odour, and may 
also be obtained by heating 6-amino-2-pyridine with water, magnesium 
oxide, and methy] iodide in a sealed tube ; its platinichloride, 

(C;H,.N,),H,PtCl,, 
m. p. 190° (decomp.), and its picrate, C,H,.N,,C,H,0,N,, m. p. 153°, 
were prepared ; (2) 6-amino-2-methylpyridine. 

The action of sodamide and methyl iodide on pyridine yields: (1) 
2-dimethylaminopyridine, C,H, )N,, b. p. 196°, which gives a picrate, 
m. p. 182°; (2) a base, which from the composition of its picrate, 
C,H,N2,C,H,0,N,, m. p. 190°, appears to be a monomethylamino- 
pyridine, 

With quinoline, scdamide gives 2-aminoquinoline in 25% yield, 
together with a large fraction, b. p. above 250°/20 mm., which is 
under investigation. 

The properties of the 2: 6-diaminopyridine obtained by the inter- 
action of pyridine and sodamide in vaselin oil at 125—180° are in 
agreement with those given by Meyer and Tropsch (A., 1914, i, 439), 
with the exception of the melting point, which is found to be 122°. 

Di-2-pyridylamine, C,,H,N,, obtained by heating 2-chloropyridine 
and 2-aminopyridine with fused zinc chloride in a sealed tube at 200°, 
erystallises in long, colourless needles, m. p. 86—87° ; its solution in 
concentrated sulphuric acid gives no coloration with nitric acid. 

T. H. P. 


Nitration of 2-Aminopyridine. A. E. TscurrscurpaBin (J. 
Russ. Phys. Chem. Soc., 1914, 46, 1236—1244).—After unsuccessful 
attempts by many investigators to nitrate pyridine, Friedl (A., 1912, 
i, 299; 1913, i, 754) has succeeded, by very vigorous nitration, in 
obtaining a small yield of 3-nitropyridine, Marckwald (A., 1894, i, 381) 
showed that the presence of an amino-group in the molecule of a 
pyridine compound greatly facilitates nitration, and the author finds 
that 2-aminopyridine (compare preceding abstract) undergoes nitration 
with approximately the same ease as aniline. The principal product is 
5-nitro-2-aminopyridine, this being accompanied by a considerably lower 
proportion of an isomeride which, from the results obtained in the nitra- 
tion of pyridine and of aniline, is regarded as 3-nitro-2-aminopyridine ; 
no other nitro-derivative is formed in appreciable quantity. The 
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nitroaminopyridines bear a certain resemblance to the nitroanilines, 
being yellow compounds and exhibiting the properties of feeble bases, 
the salts of which are readily decomposed by water. Like p-nitro- 
aniline, 5-nitro-2-aminopyridine is distilled only with difficulty in a 
current of steam, whereas 3-nitro-2-aminopyridine resembles o-nitro- 
aniline in being readily volatile under these conditions. On the other 
hand, the bebaviour of 5-nitro-2-aminopyridine is analogous, not to that 
of p-nitroaniline, but to that of 2-aminopyridine ; in concentrated 
sulphuric acid, this action yields nitrogen and 5-nitro-2-hydroxypyridine. 
The formation of a diazo-compound is not revealed by means of phenols 
or amines, but diazotisation in concentrated hydrochloric acid results 
in replacement of the amino-group by a chlorine atom, with formation 
of 2-chloro-5-nitropyridine. Meyer and Staffen’s statement (A., 1913, 
i, 530) that 2: 5-diaminopyridine, which is obtainable also by reduction 
of 5-nitro-2-aminopyridine, does not exhibit the ordinary reaction of 
p-phenylenediamine, is not quite accurate. Thus, although 2:5- 
diaminopyridine does not appear to react with ferric chloride in pre- 
sence of hydrogen sulphide in the cold, a dark blue, flocculent 
precipitate, turning green with concentrated sulphuric acid, is obtained 
on heating. 

5-Nitro-2-aminopyridine, C;H,O,N,, forms yellow plates, m. p. 188°, 
and dissolves in mineral acids, giving colourless salts, but these solutions 
turn yellow on dilution with water owing to the liberation of the base. 

5-Nitro-2-hydroxypyridine, C,H,O,N,, which is also obtained when 
the mixed products from the nitration of 2-aminopyridine are left over- 
night, forms faintly yellow needles, m. p. 184°, and exhibits feeble 
basic, but marked phenolic properties. With concentrated alkali 
hydroxide it yields yellow needles of the alkyl phenoxide, which is 
readily soluble in cold water. 

2-Chloro-5-nitropyridine, C;H,O,N,Cl, forms coarse needles, m. p. 
108—110°. 

3-Nitro-2-aminopyridine (1), C;H;0,N,, forms yellow needles, m. p. 
162°, and is readily volatile at 100°. T. H. P. 


The Transformation of Antipyrine into Diantipyrylmethane 
by Formaldehyde. Cu. Astre (Bull. Soc. chim., 1915, [iv], 17, 
175—179).—The method described in the Codex for estimating 
antipyrine in the presence of pyramidone by heating with formaldehyde 
and hydrochloric acid, is inaccurate, since the pyramidone, being 
insoluble in concentrated solutions of ammonium chloride, crystallises 
out when the mixture is saturated with ammonia. The amount of 
diantipyrylmethane obtained also depends on the time of heating and 
the concentration of the acid, diminishing as the concentration of the 
acid increases and as the heating is prolonged. In the absence of 
pyramidone, acid is not necessary for the conversion of antipyrine 
into diantipyrylmethane by formaldehyde, this taking place quantita- 
tively in water alone in a platinum vessel, or a glass vessel previously 
washed with acid. A trace of alkali retards the reaction and makes it 
incomplete, and in this respect pyramidone is much more effective than 
mineral alkalis, and entirely prevents the transformation, unless 
sufficient acid is added just to neutralise the pyramidone. W. G. 
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Hydroxyl Derivatives of Indigotin. P. FRrepLAnpER and 
O. Scnenck (Ber., 1914, 4'7, 3040—3052).—Hydroxyindigotins have 
been synthesised from hydroxy-o-nitrobenzaldehydes by the acetone and 
alkali method. The only definite simple aldehyde of this type would not 
yield a dye under any conditions, although the methoxy-derivative will 
do so. It was therefore thought that the chlorohydroxy-o-nitrobenz- 
aldehydes would be more suitable, as chlorine usually confers stability 
on indigotins. This was the case, for the o-nitro-derivatives of 
2-chloro- and 2 : 4-dichloro-5-hydroxybenzaldehydes readily yield 
indigotins. 

When these were examined, it was found that the hydroxyl group 
had rendered the compounds sensitive towards alkalis, which explained 
the failure to obtain indigotins from the non-chlorinated o0-nitro- 
hydroxybenzaldehyde. It was expected, therefore, that esters of these 
would give indigotins which could be subsequently hydrolysed again. 
The carbonyl], acetyl, and benzoyl derivatives, however, were so readily 
hydrolysed that this happened before the formation of indigotins 
could set in. The p-toluenesulphonates and diphenylcarbamates, on the 
other hand, gave indigotins readily enough, but these were remarkably 
resistent to hydrolysis by acids or cold alkalis. Prolonged action of 
alkalis being out of the question, the esters were reduced to the 
indigo-whites and these could then be hydrolysed safely and re- 
oxidised. 

The nitro-m-hydroxybenzaldehydes have been carefully examined, 
and a new one, 2-nitro-3-hydroxybenzaldehyde, characterised by many 
derivatives. 

m-Hydroxybenzaldehyde was nitrated by Pschorr’s method (A., 
1902, i, 96), and the dry isomerides (84% yield) were extracted with hot 
benzene and filtered at 40—50° from the insoluble 6-nitro-3-hydroxy- 
benzaldehyde, m. p. 166°. The mother liquor was then left to 
erystallise until the brownish nodules which first separated began 
to be mixed with pale yellow tablets. The latter form the known 
4-nitro-3-hydroxybenzaldehyde, m. p. 128°. The impure brownish 
substance was then distilled in steam, which removed the last-named 
aldehyde much more readily than the third, new, 2-nitro-3-hydroxy- 
benzaldehyde. 

6-Nitro-3-hydroxybenzaldehyde is the most readily soluble in water 
and least readily soluble in benzene or chloroform of the three. The 
acetate, CHO-C,H,(NO,)-OAc, forms pale yellow needles, m. p. 74°, 
the benzoate, yellow needles, m. p. 103°, and the carbonate, 

[CHO-C,H,(NO,)*O],CO, 
prepared by the action of carbonyl chloride on cold dilute solutions 
in sodium carbonate, separates in small, rhombic crystals, m. p. 202° ; 
these esters are most readily hydrolysed by alkalis. The p-toluene- 
sulphonate, C,,H,,O,NS, forms very stout, pale prisms, m. p. 94°, and 
the diphenylearbamate, CHO-C,H,(NO,)-O-CO-NPh,, crystallises in 
glistening leaflets, m. p. 138°. 

4-Nitro-3-hydroxybenzaldehyde is the least readily soluble in water 
and most easily soluble in benzene and chloroform of the three 
isomerides. The constitution has been definitely established by 
oxidising the p-tolwenesulphonate, large cubes, m. p. 102°, to the 
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corresponding ester of 4-nitro-3-hydroxybenzoic acid, C,,H,,0,NS, 
m. p. 160—161°, by means of a concentrated solution of permanganate 
in glacial acetic acid. 

2-Nitro-3-hydroxybenzaldehyde, C,H,O,N, forms almost colourless 
needles, m, p. 152°, and yields a p-tolwenesulphonate, rhombic crystals, 
m. p. 112°. Its constitution is proved by methylation to the known 
2-nitro-3-methoxy benzaldehyde. 

6-Chloro-3-hydroxybenzaldehyde, prepared by Raschig by chlorinating 
the carbonate of p-chloro-m-cresol, according to his patent, D.R.-P. 
232071 (A., 1911, i, 537), forms long needles; the methyl ether has 
m. p. 63°, and yields the known 6-chloro-3-methoxybenzoic acid, m. p. 
170—171°, on oxidation. It was nitrated (D 1:3) in 50% acetic acid 
at 50—75°, and the product separated by taking advantage of the facts 
that the o-nitroaldehyde forms a sparingly soluble potassium salt and 
the pderivative is volatile in steam. 3-Chloro-2-nitro-3-hydroxy- 
benzaldehyde forms small needles, m. p. 138° ; methyl ether, m. p. 148°; 
p-toluenesulphonate, large tablets from benzene, m. p. 155°. 6-Chloro- 
4-nitro-3-hydroxybenzaldehyde forms slender, pale yellow needles, m. p. 
104°. 4:6-Dichloro-3-hydroxybenzaldehyde, prepared from _ the 
carbonate of dichloro-m-cresol according to Raschig, D.R.-P. 233631, 
has m. p. 130°, and gives a methyl ether, m. p.117°. Its nitration 
product, 4 : 6-dichloro-2-nitro-3-hydroxybenzaldehyde forms stout crystals, 
m. p. 157°, and yields a methyl ether, m. p. 69°, and a p-tolwenesulphonate, 


C,,H,O,NCL,S, cubes, m. p. 172°. 
The p-toluenesulphonate, coppery leaflets from nitrobenzene, and the 
diphenylearbamate, small needles, of 5:5’-dihydroxyindigotin were 
obtained in good yield from the above esters of 6-nitro-3-hydroxy- 

benzaldehyde. They dye textile fibres remarkably pure greenish-blue 
shades from a hyposulphite vat. The esters are hydrolysed, however, 
if the alkaline, alcoholic vat is kept at 100° for some time, a current 
of coal-gas displacing the air, and 

al fs, 5 : 5'-dihydroxyindigotin (annexed 

= ( xe 000: = formula) is precipitated ba adding 
acetic acid, It forms dark blue 

needles from pyridine. The p- 

toluenesulphonate of 7:7’-dihydroxyindigotin is obtained from the 

above ester of 2-nitro-3-hydroxybenzaldehyde. It is unnecessary to 
prepare this ester in order to obtain 7 : 7'-dihydroxyindigotin, however, 
for the free 2-nitro-3-hydroxybenzaldehyde may be dissolved in warm 
baryta water and then mixed with acetone, when the dye-formation 
soon begins. The dye forms stout, short needles, and yields the known 

7: 7'-dimothoxyindigotin on methylation. 

6-Chloro-2-nitro-3-hydroxy benzaldehyde also gives a high yield of 

4: 4'-dichloro-7 : T'-dihydroxyindigotin 

4 by direct means, steel-blue needles 

A \ from quinoline, and the p-toluene- 
cl swe oe 0-/ > sulphonate is also obtained from the 
ester of the aldehyde. 4:6: 4':6- 

On OH  Tetrachloro-7 : 7'- dihydroxyindigotin 

(annexed formula) forms compact 

needles from quinoline; the p-tolwenesulphonate separates in slender, 
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brassy crystals, and the methyl ether, 4:6: 4’: 6'-tetrachloro-7 :7« 
dimethoxyindigotin, forms long, purple needles from nitrobenzene. 
J.C. W. 


Indigoid Dyes Containing Sulphur. I. Thioindole Deriv- 
atives. A Synthesis of Indirubin. Aveust ALBERT (Ber., 1915, 
48, 474—-483).— When the benzoyl derivative of o-nitromandelamide 
is reduced, it is converted directly into benzoyldioxindole (Heller and 
Mayer, A., 1906, i, 585). It was thought that the benzoyloxy- 
o-nitrophenylthioacetamide (this vol., i, 539) would undergo a 
similar change. It has been found that when the benzoyl derivative 
of o-nitrobenzaldehydecyanohydrin is treated with ammonium sulphide, 
instead of thioacetic acid, besides combining with hydrogen sulphide it 
also suffers reduction of the nitro-group to the hydroxylamino-group. 
The resulting a- benzoyloxy - o - hydroxylaminophenylthioacetamide 
behaves as a weak acid. It is very readily condensed, with the 
elimination of ammonia, to 2-thio-1-hydroxy-3-benzoyloxy-2 : 3-dihydro- 
indole (I) by shaking with dilute hydrochloric acid. An excess of 
sodium hydroxide causes the same liberation of ammonia, but the 
indole compound is then condensed further to a mixture of dyes, 
with the elimination of benzoic acid. The mixture contains the 
soluble sodium salt of a thio-compound (II) closely related to indirubin, 
whilst the insoluble part contains indigotin, The presence of two 
hydroxyl groups might have been expected, and the reaction must 
therefore be expressed by the changes : 


OH NOH os aap OH NOH} es aap 


(I.) 
OH <COMScs > Hy OS + 
(IIL) (III.) 


’ CH (OH) CO, CS, 
C.Hi<y (OH cs > CH yp lil< oy ON OH. 
(II.) 
The formation of indigotin is the result of the condensation of two 
molecules of the thioisatin (III), but this side-reaction is minimised by 
keeping the temperature low. 
a-Benzoyloxy-o-nitrophenylacetonitrile was dissolved in benzene, 

mixed with a concentrated alcoholic solution of ammonia, and then 
saturated with dry hydrogen sulphide at 0°. After leaving the well- 
stoppered vessel in the cold overnight, the product was filtered and 
crystallised from alcohol. a-Benzoyloxy-o-hydroxylaminophenylthio- 
acetamide, OH-NH-O,H,-CH(OBz):CS-NH,, separates in slender, long, 
sharp tablets, with 1 EtOH and 0°5H,O, m. p. 159—164° (according to 
the rate of heating). It forms a sparingly soluble sodium salt when 
dissolved in warm J-sodium hydroxide (1 mol.). 2-Zhio-l-hydroxy- 
3-benzoyloay-2 : 3-dihydroindole (I) crystallises with 1MeOH in colour- 
less needles, m. p. of alcohol-free substance, 97—98°, and forms an 
acetyl compound, C,,H,,0,NS, m. p. 106—108°. It was covered with 
about 0°5V-sodium hydroxide (90 c.c. to 5 grams) and left in the cold, 
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when a mass of ciliated, blue needles separated. The greater part of 
this dissolved in water, leaving indigotin and, probably, indirubin. 
The solution was treated with carbon dioxide and the dye crystallised 
from carbon disulphide, 2-Jndowxyl-3 : 1-hydroxythioindole (11) is bluish- 
violet, dyes wool greyish-violet from hyposulphite vats, explodes above 
160°, and forms a benzoyl compound, long, very dark blue needles, 
decomp. 155—161°. 

Indirubin itself can be obtained by warming 2-thio-l-hydroxy- 
3-benzoyloxy-2 : 3-dihydroindole with sodium hydrogen carbonate and 
sodium sulphide. J.C. W. 


A New Synthesis of Phenazine. Atrrep Eckert and Kar 
Sremner (Monatsh., 1914, 35, 1153—1155).—In a previous paper (this 
vol., i, 567) the authors have shown that the reduction of nitrodianthra- 
quinonylamines in acid solution gives rise to indanthren derivatives. 
A similar internal condensation, resulting in the formation of phenazine, 
is now shown to occur during the reduction of 2:2’-dinitrodiphenylamine. 
The latter compound is readily prepared by heating a mixture of 
o-nitroaniline, o-bromoaniline, and sodium carbonate in nitrobenzene 
solution in the presence of a trace of cuprous chloride. Its conversion 
into phenazine is effected by reduction with stannous chloride and 
hydrochloric acid in acetic acid solution, and subsequent oxidation of 
the resulting quinhydrone by hydrogen peroxide, potassium perman- 
ganate or ferric chloride. F. B. 


The Decoloration of Magenta Solutions by Amorphous 
Carbon. A. B. Droocieever Fortuyn (Proc. K. Akad. Wetsnsch. 
Amsterdam, 1915, 17, 1322—1325).—It has been found that an 
aqueous solution containing 0°01% of new-magenta, from which the 
colour has been almost completely discharged by the action of charcoal, 
shows a return of the red colour when the filtered solution has been 
kept for some time. The phenomenon cannot be attributed to impuri- 
ties in the charcoal, for the effect was observed with charcoal which 
had been boiled with 25% hydrochloric acid and subsequently treated 
with ammonia and washed thoroughly with distilled water. The addi- 
tion of a little acetic acid accelerates the return of thecolour. A similar 
effect has been observed with solutions of acid magenta. The pheno- 
menon depends to some extent on the nature of the carbon, and was not 
observed with certain impure varieties of animal charcoal. 

H. M. D. 


Reaction of Aldehydes with s-Diphenylcarbazide. New 
Method of Preparing Substituted Hydroxytriazoles. BrrNnarpo 
Oppo and E. Ferrari (Gazzetta, 1915, 45, i, 238—262).—In acetic 
acid solution containing fused sodium acetate, aldehydes condense 
readily with s-diphenylcarbazide, forming derivatives of 1-phenyl- 
1 : 2: 4-triazole-3-one or of the tautomeric 3-hydroxy-l-phenyl-1 : 2: 4- 


triazole, together with aniline : 
1) NHPh-NH-CO-NH-NHPh + R-CHO=H,0+ NHPhC CHR NPB 
ss ae 4 <co—NH’ 
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and (2) the latter =NH,Ph+ neon ag —_ NPAC, OH’ 


Since, with ketones, this reaction would yield, not aniline, but a 
derivative of it, NHPhR, it serves as a sensitive means of detecting 
compounds exhibiting aldehydic functions. When boiled with glacial 
acetic acid and fused sodium acetate, s-diphenylearbazide alone yields 
only minimal traces of aniline. 

The velocity of the reaction varies markedly with different aldehydes. 
Thus, with salicylaldehyde, the yield of triazole does not approach that 
obtained with other aldehydes, namely, 70—90%, even after pro- 
longed heating. A nitro-group in the ortho-position exerts a retarding 
action. The reiction succeeds with furfuraldehyde, aniline being 
separable. With dextrose, difficulty is encountered in the purification 
of the glucosohydroxyphenyltriazole, but a nitrogenous compound is 
obtained in the form of a brick-red powder, m. p. about 180° (decomp.). 
With dialdehydes, such J ls double hydroxytriazole nuclei, such 


N: NPh , 
8 on. 4— yee’ <<. —4. .OH’ *Ppear to be formed. Arabinose 


CH-C a OH 
gives the compound Hp, oe Og nm 


with that yielded by furfuraldehyde. 

Benzaldehyde and s-diphenylcarbazide yield 3-hydroxy-1 : 5-dipheny]- 
1:2:4-triazole or 1:5-diphenyl-1 : 2: 4-triazole-3-one, which was ob- 
tained by Young and Annable by the oxidation of a mixture of benz- 
aldehyde and phenylsemicarbazide with ferric chloride(T., 1897, 71, 200). 
This compound does not react with phenylhydrazine, but gives the enolic 
reaction with ferric chloride and forms an acetyl derivative, m. p. 133°. 
As is the case with the triazole derivatives described below, the 
hydrochloride is not formed in quantitative yield and, on exposure to 
air, gradually loses all its hydrogen chloride; with the alkaloid 
reagents, the hydrochloride gives precipitates of various colours. The 
action of dry hydrogen chloride on a suspension of the base in 
anhydrous ether yields the dihydrochloride, C,,H,,ON;,2HCI, which is 
obtained as a white, crystalline powder with a yellow reflection and 
begins to blacken at about 200° and melts at the same temperature as 
the base itself, 288°. 

3-Hydroxy-1-phenyl-5-p-tolyl-1 : 2 : 4-triazole, 


, which is identical 


obtained from s-diphenylearbazide and p-tolualdehyde, forms white 
needles, m. p. 275—276°. Its acetyl derivative, C,,H,,O,N,, forms 
minute, white needles, m. p. 107° ; the hydrochloride, 
C,,H,,0N,,HCl,2H,0, 

white crystals, melting without apparent charge at 275°, and the 
aurichloride, C,,H, (ON, HAUC Es O, a yellow, crystalline precipitate, 
contracting at 83°, becoming pasty at 102°, and melting sharply at 
133°. The hydrochloride gives yellowish-white, curdy-white and 
brick-red precipitates with cadmium and potassium iodides, mer- 
curic and potassium iodides, and bismuth and potassium iodides 
respectively, 
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3-Hydroxy-1-phenyl-5-o-hydroxyphenyl-1 : 2: 4-triazole, C,,H,,0,N,, 
obtained from salicylaldehyde, forms white needles, m. p. 297° 
(decomp.), and its diacetyl derivative, C,,H,O,N,Ac,, small needles, 
has m. p. 100°. 

3-Hydroay-1-phenyl-5-o-methoxyphenyl-1 : 2: 4-triazole, C,;H,,0,N,, 
obtained from o-anisaldehyde, forms minute, white needles, m. p. 300°; 
its acetyl derivative, C,,H,,O,N,Ac, which forms white, prismatic 
needles, m. p. 112°, and its hydrochloride (+ HCl) were prepared. 

3-Hydroxy-1-phenyl-5-o-nitrophenyl-1 : 2: 4-triazole, C,,H,,O,N,, ob- 
tained from o-nitrobenzaldehyde, forms yellow prisms, m. p. 
243—244°, and yields a dense, oily acetyl derivative. 

3-Hydroxy-1-phenyl-5-m-nitropheny|-1 :2:4-triazole, obtained from 
m-nitrobenzaldehyde, agrees in properties with the compound obtained 
by oxidising a mixture of m-nitrobenzaldehyde and phenylsemicarbazide 
with ferric chloride (compare Young and Annable, Joc. cit.). 

3-Hydroxy-1-pheny]-5-8-phenylethenyl-1 : 2 : 4-triazole, obtained from 
cinnamaldehyde, has been already prepared by Widman (A., 1896, i, 
629) ; its acetyl derivative has been prepared. 

3-Hydroxy-|-phenyl-5-m : p-methylenedioxyphenyl-1 : 2 : 4-triazole, 


N-NPh 
oH nr eos <0 >CH 


obtained from piperonaldehyde, forms minute, white needles, m. p. 
274°; its acetyl derivative, C,,H,,O,N,Ac, m. p. 123°, mono- and dt- 
hydrochlorides were prepared. 
3-Hydroxy-1-phenyl-5-p-hydroxy-m-methoxyphenyl-1 : 2 : 4-triazole, 
7 

prepared from vanillin, forms oh minute, prismatic needles, 
m. p. 299—301°; its diacetyl derivative, which forms tufts of white 
needles, m. p. 149°, and its hydrochloride, C,;H,,O,N,,HCl,2H,O, were 
prepared. : T. H. P. 


The Diketotriazines. Synthesis of Substituted Semi- 
carbazides. J. Bougautt (Compt. rend., 1915, 160, 625—627).— 
The mono-esters of diketotriazines (compare A., 1914, i, 1004, 1205) 
when acted on by dilute sodium hydroxide, and the product treated 
with concentrated hydrochloric acid in the cold, yield substituted 
semicarbazides of the type NH,-NH-CO*NHR. It is preferable 
to replace the sodium hydroxide by sodium carbonate to avoid 
decomposition of the intermediate product. In this way 4-methyl- 
2-benzyldiketotriazine treated with the alkali yielded the methy/l- 
semicarbazone of phenylpyruvic acid, m. p. 194°, which with hydro- 
chloric acid gave methylsemicarbazide, NH,*NH*CO-NHMe, m. p. 112°. 
4-Ethy]l-2-benzyldiketotriazine gave in turn the ethylsemicarbazone of 
phenylpyruvic acid, m. p. 141°, and ethylsemicarbazide, m. p. above 
100°. 2:4-Dibenzyldiketotriazine gave with alkali a mixture of the a- 
benzyleemicarbazone, m. p. 168°, and B-benzylsemicarbazone, m. p. 
170°, of phenylpyruvic acid separable through their sodiwm salts, that 
of the former being soluble in water, and that of the latter very 
sparingly soluble. Both of these semicarbazonés with hydrochloric 
acid yielded the same benzylsemicarbazide, m. p. 111°. All these 
substituted semicarbazides are stable, crystalline substances soluble 
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in water, alcohol and chloroform, and give crystalline hydrochlorides 
soluble in water and alcohol. They appear to behave towards 


aldehydes and ketones in the same way as semicarbazide itself. 
W. G. 


Constitution of the Internal Diazo-oxides (Diazophenols). 
Gitpert T. Morgan and James Waker Porter (T., 1915, 107, 
645—659).—The constitution of the internal diazo-oxides (the so-called 
diazophenols) has been represented by the eso-diazo-oxide formula 


R<Y>N , the quinonediazide formula RSQ ,and recently (Klemenc, 
2 


A., 1914, i, 743) by the diazonium formula RCL These three 


formule are discussed and evidence is adduced which indicates that 
the last is inadmissible, and that the quinonediazide formulation, 
although not entirely excluded, is less generally serviceable than the 
eso-diazo-oxide structure. 


2-Nitrobenzene-4-diazo-1-oxide, NO,-C,H,<Q>N , erystallises in 


yellow leaflets and decomposes violently at 168°. It may be prepared 
either by the diazotisation of 2-nitro-4-aminophenol or by the following 
method. On diazotising 4-chloro-3-nitroaniline in moderately concen- 
trated hydrochloric or sulphuric acid, 4-chloro-3-nitrobenzenediazonium 
chloride or sulphate is produced, and may be obtained in colourless 
crystals by adding alcohol and etber to the acid solution; if, however, 
the acidity of the solution is diminished by dilution, partial neutralisa- 
tion, or the addition of sodium acetate, the liquid becomes yellow and 
2-nitrobenzene-4-diazo-l-oxide separates. The diazo-oxide couples 
readily with alkaline B-naphthol to form 3-nitro-4-hydroxybenzeneazo-B- 
naphthol, NO,*C,H,(OH):N:N-C,,H,-OH, m. p. 216°, which crystal- 
lises in orange-red leaflets ; its alkali salts give deep crimson solutions 
in water. It also couples with alkaline resorcinol, forming an orange 
azo-derivative which gives a deep red solution with alkali hydroxide, 
and with tolylene-2:4-diamine with production of a brown azo- 
compound which yields a deep orange-red solution in potassium 
hydroxide. ‘The diazo-oxide does not couple readily with B-naphthyl- 
amine, but if it is added to a solution of this base in dilute acetic 
acid, an azo-derivative, m. p. 226°, is produced, which forms bright red 
needles. 

3-Nitrobenzene-4-diazo-l-oxide is not precipitated when sodium 
acetate or sodium hydrogen carbonate is added to the product obtained 
by the diazotisation of 3-nitro-4-aminophenol in hydrochloric acid 
solution, but is best prepared by treating this aminophenol with nitrous 
fumes in éthereal solution. The diazo-oxide forms brown crystals and 
explodes with moderate violence at 119°. It couples with resorcinol 
in presence of a trace of alkali with production of 2-nitro-4-hydrowy- 
benzeneazoresorcinol, NO,*C,H,(OH)*N:N-O,H,(OH),, m. p. 212° 
(decomp.), which forms brownish-red crystals. 

5-Nitrobenzene-2-diazo-l-oxide, prepared from 5-nitro-2-aminophenol, 
crystallises in garnet-red prisms; it darkens at 95°, becomes black at 
105°, and decomposes extremely violently at 111°. It couples with 
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A-naphthol to form 4-nitro-2-hydroxybenzeneazo-B-naphthol, a bright red 
compound which yields intensely coloured metallic salts. 

Certain m-aminophenols were treated according to the methods by 
which o- and p-diazo-oxides had been obtained from the o- and p-amino- 
phenols. 4-Nitro-, 6-nitro-,and 4 : 6-dinitro-3-aminophenols were diazo- 
tised in various ways, but no indication of the formation of m-diazo- 
oxides was obtained. The diazonium salts gradually decomposed into 
tarry, uncrystallisable products ; they were characterised by conversion 
into azo-derivatives. 4-Nitro-3-hydroxybenzeneazoresorcinol, 

NO,°C,H,(OH)-N:N-C,H,(OH),, 
m. p. 196°, forms dark red crystals. 2-Nitro-5-hydroxybenzeneazo- 
B-naphthol, NO,°C,H,(OH)-N-N-C,,H,°OH, is a red compound which 
does not melt below 260°. 2 : 4-Dinitro-5-hydroxybenzeneazo-B-naphthol, 
OH:-C,H,(NO,),*N:N-C,,H,°OH, forms brownish-red needles, and does 
not melt below 260°. E. G. 


Coagulation of Albumin by Electrolytes. Wiper D. Bancrort 
(J. Physical Chem., 1915, 19, 349—359).—A theoretical paper in 
which the statement of Pauli and Hirschfeld (A., 1914, i, 753) that 
albumin forms definite compounds with acids and bases is discussed. 
It is shown that the data, so far as they go, can be more satisfactorily 
accounted for on the assumption that adsorption is being dealt with, 
than on the assumption that albumin is an amphoteric electrolyte. 
Slightly acid or alkaline solutions of albumin are least stable when they 
are electro-neutral as regards the disperse phase. Since the sign of the 
electrical charge depends on the preferential adsorption of cation or 
anion, the nature of both ions becomes important. When albumin is 
positively charged, the most strongly adsorbed anion will be effective 
in causing precipitation, and the most strongly adsorbed cation in 
preventing precipitation. The reverse will be the case when albumin 
is negatively charged. If a salt consisting of a readily adsorbed 
cation and a slightly adsorbed anion is added to a negatively charged 
albumin sol, precipitation will occur at low concentrations, but not at 
high concentrations, but in the latter case the albumin will have become 
positively charged. The reversibility of precipitation depends in part 
on the ease with which the precipitating agent can be washed out, but 
it seems probable that in the case of albumin the physical properties 
of the precipitate are important as determining coalescence and 
agglomeration. In the case of albumin free from electrolyte it must be 
assumed that the stability of the solution is due to the peptonising 
action of water in the absence of electrolytes. The coagulation of 
albumin is to be regarded as a typical and general case, whereas the 


coagulation of gold and ferric oxide sols are special cases. 
J. F.S. 


A Method for the Decomposition of the Proteins of the 
Thyroid, with a Description af Certain Constituents. E. C. 
Kena (J. Biol. Chem., 1915, 20, 501—509).—These proteins may 
be hydrolysed by 1% sodium hydroxide in 90% alcohol ; of the products, 
some (A) are precipitable by acids, whilst others (B) are soluble 
in acids. Iodine is evenly divided between the two, but those in A are 
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essentially acidic. After the removal of tryptophan, tyrosine, and 
lauric acid, the percentage of iodine rises, and from the remainder a 
crystalline compound was isolated containing 60% of iodine. _B consists 
of amino-acid complexes, mostly precipitable by 40% ammonium 
sulphate, and easily dialysable ; there is also a compound which reduces 
silver and mercury salts. The physiological activity of the thyroid is 
still retained in both 4 and B. B produces no toxic symptoms, and 
the reducing substance in it relieves muscle cramp. A produces toxic 
effects, and the severity of the symptoms (nausea, diarrkcea, headache, 


increased pulse rate, etc.) depends on the iodine content. 
W. Dz. Hz. 


Colloidal Swelling of Wheat Gluten. Frep W. Upson and 
J. W. Carvin (J. Amer. Chem. Soc., 1915, 3'7, 1295—1304).—-Wood 
and Hardy (A., 1909, i, 341) have shown that wheat gluten is an 
emulsoid colloid and that when in contact with a solution its properties 
depend on the concentration of acid and salts inthe solution. A study 
has now been made of the changes which take place in the hydration 
capacity of the colloid. 

It has been found that moist gluten absorbs water from acid solutions 
in quantity varying with the nature and concentration of the acid. 
The presence of neutral salts retards the absorption of water and in 
high concentrations may even cause a loss of water from moist gluten. 
If gluten which has absorbed water in an acid solution is transferred 
to a salt solution, it loses water and regains its original physical 


properties. Non-electrolytes are much less effective than electrolytes 
in inhibiting the swelling of gluten in acid solutions. E. G. 


The Oxidation of Keratin Sulphur and Cystine Sulphur by 
Potassium Permanganate. Tu. Lissizin (Biochem. Bull., 1915, 4, 
18—23).—A much larger amount of sulphur is split off from cystine 
as sulphuric acid than from keratin (prepared from hair); in the 
oxidation of keratin, the bulk of the sulphur remains in an organic 
combination soluble in water ; only 10% is converted into sulphuric 
acid ; 47% of the sulphur in cystine is changed into sulphuric acid. 

W. Dz. H. 


Chondroitin-sulphuric Acid. IV. P. A. Levens and F. B. La 
Fores (J. Biol. Chem., 1915, 20, 433—444. Compare A., 1914, 
i, 889).—Chondrosamine on oxidation with bromine gives chondrosamic 
acid, O,H,,0,N, short, prismatic needles, joined together in rosettes, 
from 50% alcohol. It does not melt, but darkens slowly above 190°, 
[a]>° — 16°15°, and after forty-eight hours [a]? — 29°23°. Chondrosamic 
acid is different from glucosamic acid, but on reduction with hydriodic 
acid both acids give the same aminohydroxyhexoic acid (Fischer and 
Tiemann, A., 1894, i, 168), which proves that chondrosamine also 
contains a normal carbon chain. 

Chondrosic acid, C,H,O,, has been prepared from the calcium salt 
already described (loc. cit.) by treatment with oxalic acid. It crystallises 
in large parallelopipeds, m. p. 179—181° (decomp.), soluble in water 
and alcohol, nearly insoluble in ether, [a]f—16°56°. Chondrosic acid 
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on heating in a sealed tube with hydrochloric and hydrobromic acids 
forms furan-2:5-dicarboxylic acid, whilst heating alone in an at- 
mosphere of carbon dioxide gives furan-2-carboxylic acid. It, therefore, 
closely resembles isosaccharic acid, which when similarly treated gives 
the same compounds. An isomeric but inactive dicarboxylic acid is 
obtained from chondrosamine by converting it into chondrosamic acid 
and then treating with nitrous acid. epi-Chondrosic acid, C,H,O,, has 
m. p. 201—202°. From these and the results previously obtained, the 
conclusion is reached that chondrosamine has the structure of 
La-allosamine. 

An attempt to synthesise glucosamic acid by the addition of 
hydrogen cyanide to ribosimine, with subsequent hydrolysis, was 
unsuccessful. The product is a new hexosamic acid, C,H,,0,N, short, 
prismatic needles from 50% methyl alcohol, m. p. 198°, [a] at once 
— 22°26°, after forty-eight hours — 9°4°. 

When glucosamic acid is treated first with nitrous acid and then with 
nitric acid an isomeric isosaccharic acid, epi-isosaccharic acid, 

C,H,O, + H,O, 
is formed in large, crystalline plates. The substance becomes anhydrous 
when heated in a vacuum at 78° and then melts at 160°, [a]$ +39°70°. 
The potassium salt contains }H,O, and the lead salt, 2H,O. 
H. W. B. 


The Separation and Determination of Peptones by their 
Solubilty in Methyl and Ethyl Alcohols. E. ViAnuri (Bull. 
Acad Romdnd, 1914/5, 3, 290—300)—The author has prepared the 
peptones resulting from the partiai hydrolysis of a number of different 
proteins obtained from various sources, using Fischer’s method, and 
has separated the peptones into four fractions, varying in their 
solubilities in methyl alcohol. The protein material was added in 
small quantities to 70% sulphuric acid at 0° with constant stirring, 
and kept at this temperature for two hours. The mixture was 
kept for three days at the ordinary temperature with frequent 
stirring and then poured into twenty litres of distilled water at 0°, 
and the sulphuric acid was just completely precipitated with barium 
hydroxide. The barium sulphate was filtered off and the filtrate 
evaporated to dryness at 35—40° under reduced pressure (15 mm.). 
The peptone residue was divided into four fractions as follows: the 
peptone was extracted with hot methyl alcohol and filtered, the 
insoluble portion being fraction I. The filtrate on standing twenty- 
four hours gave a deposit, fraction II, which was filtered off. The 
filtrate on dilution with an equal volume of ethyl alcohol gave a 
further deposit, fraction III, and the filtrate from this on evaporation 
in a vacuum at 35—4U° left a residue, fraction 1V. These four 
fractions, of which all but the first were invariably easily soluble in 
water, were tested in aqueous solution by the biuret reaction, Millon’s 
reagent, for cystine, for tryptophan and for precipitation with the 
usual protein precipitants. In addition the ash content was deter- 
mined and the optical rotation measured. This method was applied 
to the gluten of wheat, the protein of beef, the protein of fish, 
the albumin of eggs, the casein of milk and keratin, the results being 
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set out in detail. The results obtained show that the peptones bear 
the mark of their origin. Thus, from proteins rich in cystine or 
tyrosine, peptones were obtained also rich in these substances and 
vice versa. W. G. 


The Influence of Low Temperatures on Enzymes. Josrern 
SamueL Heppurn (Biochem. Bull, 1915, 4, 136—150).—A useful 
review of previous work on the subject. W. D. H. 


Physiological Activity of Combined Hydrochloric Acid. 
J. H. Lona (J. Amer. Chem. Soc., 1915, 37, 1333—1347) —Although 
a large amount of work has been done on the efficiency of combined 
hydrochloric acid in the digestion of proteins by pepsin, certain points 
have not been fully studied. Experiments have now been made to 
compare the digestive activity of hydrochloric acid when combined with 
betaine or glutamic acid with its activity when combined with complex 
proteins. 

The hydrochlorides of betaine and glutamic acid are sufficiently 
dissociated in aqueous solution to enable the acid to aid pepsin in the 
rapid digestion of egg-albumin or fibrin. In the case of the betaine 
salt the action is almost equal to that of dilute hydrochloric acid of a 
concentration corresponding with the total hydrogen chloride concentra- 
tion of the betaine hydrochloride solution. With glutamic acid the 
action is somewhat slower. In both cases, in the mixture of coagulated 
protein and the hydrochloride, a part of the hydrogen chloride leaves 
the latter and becomes attached to the protein. 

Mixtures containing protein combined with hydrochloric acid are 
much less active and hold scarcely enough acid to digest themselves 
perfectly. If further quantities of protein are added, with pepsin, 
digestion becomes very slow. When the protein and hydrochloric 
acid are so related as to bring the hydrogen ion concentration down to 
Py, =2°96, the rate of digestion is slow. The maximum activity is 
reached when P,=1°69, digestion at this point being very rapid. 
Between these limits all degrees of digestive activity occur. Dry 
preparations of protein and hydrochloric acid about midway between 
these limits cease to be physiologically active. E. G. 


Action of Erepsin. Franx E. Rice (J. Amer. Chem. Soc., 1915, 
37, 1319—1333).—As the properties of erepsin and its action as an 
enzyme have not been studied hitherto to the same extent as its 
physiological significance, the present work was undertaken. 

Witte’s peptone is readily hydrolysed by erepsin, the quantity of 
amino-nitrogen split off varying with the amount of peptone in 
solution. The extent of the hydrolysis by moderate quantities of 
erepsin during the first ten hours is directly proportional to the time, 
and the quantity of amino-nitrogen split off during this period is pro- 
portional to the weight of erepsin raised to the three-fourths power. 
Erepsin is completely adsorbed from acid, alkaline, and neutral solutions 
by aluminium hydroxide, and is also adsorbed by kaolin from acid 
solutions, but not from neutral or alkaline solutions. The enzyme 
attacks fibrin in very weakly alkaline solutions, but the action is 
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inhibited by sodium hydroxide in a concentration of 1° e.c. of 
0:2N-solution per 50 c.c. Gelatin is rapidly hydrolysed by erepsin. 
It has been found that erepsin attacks the tissue of the mucous lining 
of the small intestine and is probably the enzyme, or one of the 
enzymes, inducing autolysis of that tissue. Erepsin is best preserved 
in neutral, aqueous solution. EK. G. 


Amylases. X. Comparison of Certain Properties of Pan- 
creatic and Malt Amylase Preparations. H. OC. Suerman and 
M. D. Scuxesinoen (J. Amer. Chem, Soc., 1915, 3'7, 1305—1319).—The 
work described in this paper was undertaken with the object of 
ascertaining whether the amylases obtained from the pancreas and 
from malt should be regarded as identical or as distinct substances. 
The results show that they are similar in physical properties, show the 
same qualitative reactions, and contain the same percentage of nitrogen, 
distributed in the same way among the different types of amino-acid 
radicles. Nevertheless, they exhibit the following differences which 
indicate that they are not identical. 

Malt amylase is most active in an acid solution, whilst pancreatic 
amylase shows the greatest activity in an alkaline solution. When 
allowed to act on soluble starch under the optimum conditions of 
reaction and salt concentration, pancreatic amylase is much more 
active than malt amylase. Pancreatic amylase exerts a marked pro- 
teolytic action on casein and gelatin, whereas malt amylase does not 
exhibit any proteolytic activity. In purified pancreatic amylase, the 
amyloclastic and saccharogenic powers are concentrated in almost th 
same ratio, but purified malt amylase of high saccharogenic activity 
does not show a correspondingly high amyloclastic power. In the case 
of each amylase, the rate at which the activity deteriorates increases 
with the temperature and also with the dilution, but when aqueous 
solutions of the amylases are left at the ordinary temperature, the malt 
amylase is always more stable than that of the pancreas, Pancreatic 
amylase, however, is more stable than malt amylase in 50% alcohol and 
shows a more sustained activity in long digestion experiments in which 
a relatively large amount of substrate is present together with such a 
concentration of activating electrolytes as is found best adapted to 
each enzyme in the ordinary determination of diastatic power. The 
amylases deteriorate during dialysis, and much more rapidly at the 
ordinary temperature than at 5—10°. The increase in the deteriora- 
tion over that which takes place when the enzymes are merely left in 
water at the same concentration is more easily demonstrable in the 
case of malt amylase. 

The chemical nature of these enzymes is discussed. E. G. 


Comparative Study of the Influence of Acetic Acid 
on the Synthesising and Hydrolysing Properties of a-Gluco- 
sidase (Glucosidase of Bottom Yeast, Dried in the Air). 
Em. BourqueEtor and A. Ausry (Compt. rend., 1915, 160, 742—745; 
and J. Pharm. chim., 1915, [vii], 12, 15—22)—The authors 
have examined.the effect of adding small quantities of acetic acid 
(0°0 to 0-1%) to the aqueous medium on the synthesising and 
hydrolysing actions of a-glucosidase. With identical experimental 
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conditions, the media containing the same proportion of methy] alcohol, 
the injurious influence of acetic acid is the same for each of the 
two opposed properties of a-glucosidase. Up to 001% the acid has no 
influence, but with 0°02% both reactions are stopped before the normal 
equilibrium is reached. In media containing above 0°04% acetic acid, 
neither of the actions takes place, this being due to the destruction of 
the enzyme by the acid. W. G. 


Alfalfa [Lucerne] Laccase. Herzert B. Bunzet (J. Biol. Chem., 
1915, 20, 697—706).—The effect of salts of strong bases with weak 
acids on the rate of oxidation of quinol by atmospheric oxygen is due 
entirely to the concentrations of hydroxyl ions in such solutions. 
There is no quinol-oxidising oxydase or laccase in Medicago sativa. 
The accelerating effect of Euler and Bolin’s laccase prepared from 
M. sativa on the rate of oxidation of quinol by atmospheric oxygen is 
due to the alkalinity of the solutions of the salts contained in their 
preparations. W. Dz. H. 


Oxydases. VII. Action of Carbonic Acid on Tyrosinase. 
R. Cuopat and K. Scaweizer (Arch. Sei. phys. nat., 1915, [iv], 39, 
327—331. Compare A., 1912, ii, 399, 611; 1913, i, 411).—It has 
been previously shown (A., 1913, i, 411) that tyrosinase acts on an 
amino-acid to form ammonia, carbon dioxide, and an aldehyde contain- 
ing one carbon atom less than the original acid. Tyrosinase is very 
sensitive to the influence of acids, and it is now shown that its activity 
is depressed by exposure to carbonic acid even in presence of glycine. 
On the other hand, the action is not retarded if tyrosinase and glycine 
are added to a solution of p-cresol saturated with carbon dioxide. The 
ferment is not altered, as the adsorption complex may be destroyed by 
shaking until the original activity is restored. Previous treatment of 
an extract of tyrosinase with hydrogen for some hours enables it 
to withstand the action of carbon dioxide for an hour without loss of 
activity. 

Proof of some combination between the oxidising engyme and 
substrate is afforded by the following experiment: a mixture of 
tyrosinase, p-cresol, and glycine was kept saturated with hydrogen for 
one hour to prevent oxidation ; on allowing access of air, a red colora- 
tion was produced in five minutes, whereas in a control experiment in 
which access of air was allowed immediately after mixing, thirty 
minutes were required for the same amount of action. 


Oxydases. VIII. The Production of Benzaldehyde by 
Tyrosinase. R. CHopar and K. Scuweizer (Arch. Sci. phys. nat., 
1915, [iv], 39, 331—334).—The formation of formaldehyde by the 
action of tyrosinase on glycine is very largely accelerated by the 
presence of chloroform. The same applies to the production of 
benzaldehyde from phenylglycine and serves to explain the formation 


of aromatic aldehydes from protein degradation products in plants. 
E. F. A. 
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Oxydases. IX. Use of Peroxydase as a Reagent in Study- 
ing Photolysis by means of Chlorophyll. R. CHopar and 
K. Scuweizer (Arch. Sci. phys. nat., 1915, [iv], 39, 334—338),— 
It is claimed that chlorophyll in presence of carbon dioxide in the 
light gives rise to formaldehyde and to a corresponding amount of 
hydrogen peroxide, the formation of which may be followed experi- 
mentally by means of peroxydase and some oxidisable substance such 
as pyrogallol or p-cresol. Green parts of leaves of Aspidistra contain 
more catalase than the white parts. LEtiolated leaves grown in the 
dark contain less catalase than when grown in the light. E. F. A. 


Arginase: Action of Arginase on Creatine. III. Antonino 
Ciementi (Atti R. Accad. Lincei, 1915, [v], 24, i, 483—489).—In 
agreement with the observation of Dakin (A., 1907, i, 1099), the 
author finds that arginase is incapable of resolving creatine into 
carbamide and sarcosine, so that this enzyme is not able to detach the 
guanidine residue from every molecule containing it, A false impression 
would, therefore, result from the replacement of the term arginase by 
deguanidase, as suggested by Abderhalden (“ Lehrbuch der physio- 
logischen Chemie,” Berlin, 1914). From the inability of arginase to 
hydrolyse creatine, it would appear that the action of this enzyme is 
epecific in character. ye A 


A Dry Urease Preparation and some Properties of Soja 
Urease. Martin Jacosy and Suaea (Biochem. Zeitsch., 1915, 69, 
116—126).—The permanent preparation was made from ground sojt 
beans, which were extracted with light petroleum and then with water ; 
the aqueous extract was then evaporated to dryness in a stream of air 
at 30—40°. This preparation on treatment with alcohol soon becomes 
insoluble in water without losing its activity. The solution in water 
when heated at 60° for half an hour becomes only slightly less active ; 
at 70°, however, the ferment is rapidly injured. The ferment is not 
appreciably injured by treatment with trypsin or papayotin. If the 
soja-papayotin mixture is dialysed, however, there is a marked 
diminution of the urease activity; a soja ‘preparation, without 
papayotin, is not injured by dialysis. Dialysis in the former case 
appears to remove some auxo-substance. S. B.S. 


Resorcinolarsinic Acid and Some of its Derivatives and 
Products of Reduction. Hvuco Baver (Ber., 1915, 48, 509—524). 
—Arsenic acid reacts very readily with resorcinol to form 2: 4-dihydr- 
oxyphenylarsinic acid, the constitution of which is demonstrated by a 
study of its derivatives. Under the same conditions, catechol, quinol, 
pyrogallol, and guaiacol are merely oxidised, but the ethers of 
resorcinol and also the carbethoxy-compound of m-aminophenol (future 
communication), that is, meta-di-derivatives, undergo “ arsination.” 
The isolation of the biologically active reduction products was the 
main interest of the author. This was not possible, however, for the 
o-bydroxyl group confers instability on the arsinic acid, like the 
o-amino-group (Karrer, A., 1914, i, 1100), Certain amino-derivatives 
were found to be much more stable, and their reduction products are 
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described. The compounds are very toxic, but have no therapeutic 
value. 

Resorcinol was heated on the water-bath with commercial arsenic 
acid for two days, when the crystalline mass which separated was 
crushed with glacial acetic acid and allowed to crystallise slowly from 
dilute acetic acid. Resorcinolarsinie acid [2 : 4-dihydroxyphenylarsinic 
acid), H,O,As°C,H,(OH),, forms stout, triclinic crystals, m. p. 191°; 
a:b: ¢=0°8088 : 1 : 0° 4349, a 84°21°25’, B 104°40°5’, y 79°31 3 (Groth 
and Steinmetz). When nitrated below 0°, it yielded 5-nitro-2 : 4- 
dihydroxyphenylarsinic acid, C,H,0,N As,2H,0, in pale yellow needles, 
which lost water at-110° and then had m. p. 223° (decomp.), whilst at 
60° it formed 3 : 5-dinitro-2 : 4-dihydroxyphenylarsinic acid, 

C,H,0,N,As, 
m. p. 206° (decomp.). Both compounds lost the arsinic acid residue on 
bromination, the former yielding the known 2: 6-dibromo-4-nitro- 
resorcinol (Dahmer, A., 1904, i, 871), and the latter, the unknown 
6-bromo-2 : 4-dinitroresorcinol, C,H,0,N,Br, yellow prisms, m. p. 89 —90° 
(2-bromo-4 : 6-dinitroresorcinol is known), which proved the con- 
stitution of the arsinic acid and its two nitro-compounds. 

The above mononitro-compound was reduced by alkaline hyposulph'te 
to 5-amino-2 : 4-dihydroxyphenylarsinic acid, C,H,0,N As,H,O, sheaves 
of needles, decomp. above 150°; acetyl derivative, moderately soluble 
in water. This compound reduces ammoniacal silver solutions, quickly 
forms an indophenol dye wren the alkaline solution is exposed to the 
air, and gives a bluish-red azo-dye with resorcinol. The nitro-com- 
pound was also reduced by alcoholic stannous chloride, and, after adding 
glacial acetic acid, the filtrate of the amine salt from a little of the 
arsenobenzeve was dropped into a mixture of hydrochloric: acid glacial! 
acetic acid, and a trace of hydriodic acid, when the Aydrochloride of 
5 : 5’-diamino-2 : 4 : 2’ : 4'-tetrahydroxy rsenobenzene, 

NH,°C,H,(OH),° As: As*C,H,(OH),-NH,, 
separated as a dark yellow substance, freely soluble in water. Sodium 
hydroxide precipitated the free base, which dissolved in excess, and the 
solution quickly became blue. The diacetyl compound was obtained by 
dissolving the above acetylamino-com- 
ound in hypophosphorous acid and 
NH dee NH, faking =ok & Gee of hydriodic acid, 
4 » * 4 as a yellow powder, insoluble in water. 
NH, NH, The dinitro-compound was also reduced 
to 3:5:3': 5’-tetra-amino-2: 4:2’: 4'-tetra- 
hydroxyarsenobenzene (annexed formula), the tetrahydrochloride of which 
formed a dull yellow powder. The solutions gave a precipitate of the free 
base, soluble in excess, when mixed with sodium hydroxide, carbonate or 
hydrogen carbonate, but the alkaline solution soon oxidised to indophenol 
dyes. In hydrochloric acid, the substance gave a pale yellow diazo-rolution 
which yielded a dark red compound with resorcinol, but in acetic acid 
solution sodium nitrite gavea dark green precipitate which immediately 
changed to a dark brown, arsenic-free dye of the Bismarck-brown type. 
Diazotised p-vitroaniline also coupled with the compound in alkaline 
solution, giving an arsenic-free, brownish-red dye. When the hydro- 
chloride was boiled with water, it was hydrolysed, like 2: 4 : 2’ : 4’-tetra- 
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aminoarsenobenzene (Karrer, loc. cit.), to the known 2: 4-diamino- 
resorcinol, which behaves towards nitrous acid in the above curious 
ways. 
4-Hydroxy-2-methoxyphenylarsinic acid, C,H,O,As, was prepared from 
resorcinol monomethy! ether in colourless crystals, m. p, 209°, and 
was reduced by hypophosphorous acid and potassium iodide to 4: 4’- 
dihydroxy-2 : 2'-dimethoxyarsenobenzene, a yellow powder. It was also 
nitrated to 5-nitro-4-hydroxy-2-methoxyphenylarsintc acid, 
C,H,0,N As, H,0, 

pale yellow scales, m. p. 237°, which was reduced by hyposulphite to 
the 5-amino-compound, C,H,,O,NAs,2H,O. This yielded the yellow 
hydrochloride of 5 : 5'-diamino-4 : 4’-dihydroxy-2 : 2'-dimethoxyarseno- 
benzene, which formed the hydrochloride of 2-amino-5-methoxyphenol 
(4-aminoresorcyl 1-methyl ether), NH,°C,H,(OH)-OMe, colourless 
needles, decomp. 220°, on boiling with water. This immediately 
reduces ammoniacal silver solutions, and the yellow diazo-solution gives 
a deep red dye with resorcinol. 

The dimethyl ether of resorcinol yielded 2 : 4-dimethoxyphenylarsinic 
acid, H,O,As°C,H,(OMe),, in silky needles, m. p. 242—243°. 

J.C. W. 


Magnesium Complexes of Pyrrole, Indole, and Carbazole in 
their Relations to Chlorophyll. V. V. Tscuetinvev and B. V. 
Tronov (J. Russ. Phys. Chem. Soc., 1914, 46, 1876—1886).— 


Willstitter’s formula for chlorophyll raises a question as to the 
possibility of the existence of such an organo-magnesium compound in 
the medium, rich in water, present in the green parts of plants. 
Further, the comparison which has been made between the assimilation 
of carbon dioxide by plants and the Grignard reaction renders it 
necessary to ascertain if this reaction demands such great mobility of 
the magnesium atom as is incompatible with the stability of chloro- 
phyll towards water. No organo-magnesium compound is as yet 
known in which the magnesium atom, whether united to carbon, or to 
hydroxyl, or to an amino-group, exhibits this stability under the 
influence of water. With the object of casting light on these points, 
the authors have investigated (1) magnesium complexes of pyrrole, 
indole, and carbazole and their thermochemical behaviour towards 
water, and (2) the thermochemistry of the introduction of magnesium 
into pyrrole and similar nuclei and the capacity of such magnesium 
derivatives to form complexes. 

As regards the action of individual organo-magnesium compounds on 
amines, ‘I'schelincey (A., 1907, i, 499) showed that tertiary amines 
give only monoaminic complexes of the type NR,I-MgR, whereas 
primary and secondary amines, especially those containing aliphatic 
radicles, yield mono-, di-, and tri-aminic complexes of the forms (with 
secondary amines), MgRI,NHR,, MgRI,2NHR,, and MgRI,3NHR, ; 
in a second stage of the reaction, these undergo decomposition, with 
evolution of gas and rise of temperature, into the derivatives described 
by Meunier (A., 1903, i, 544). At low temperatures, pyrrole, indole 
and carbazole react with individual organo-magnesium compounds, 
giving complexes which at the ordinary temperature undergo gradual 
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transformation, accompanied by evolution of gas, into magnesium 
derivatives of the types, 


“™\ PO 2h 


and | | 
4 iy x8 NS: 
N:-Mgl N:Mgl N-Mgl 
This transformation does not, however, proceed to completion, even at 
20°, direct determination of the thermal effects accompanying intro- 
duction of the magnesium into these compounds being, therefore, 
impossible. This end was, however, attained indirectly in the follow- 
ing manner. The individual organo-magnesium compound was prepared 
directly in the calorimetric chamber from methyl] iodide and magnesium 
in benzene, the pyrrole, indole, or carbazole being then added in 
benzene solution. The product was next heated at 60—70° in order to 
complete the replacement, and then placed in the calorimeter, where 
the heat effect of its decomposition by water was measured. The heats 
of solution of pyrrole, indole, and carbazole in benzene were determined 
separately, and the heat effect of the decomposition by water of 
magnesium propyl iodide has been previously determined, whilst the 
heats of the actions of pyrrole, indole, and carbazole on a mixture of 
magnesium iodide and hydroxide in water are approximately zero. 

The results obtained are as follows. C,H,N-Mgl+aq.=C,H,N + 
}MglI,,aq. + }Mg(OH), + 40°1 Cal., the corresponding values for indole 
and carbazole being 42°0 Cal. and 46°7 Cal. respectively. These 
magnesium derivatives are rapidly decomposed, and are thus highly 
unstable in presence of water. Since, MgPrI + aq. = C,H, + 4Mgl,,aq. + 
4Mg(OH), + 69-1 Cal., it follows that the heat effects of the reaction, 
R-NH + MgPrI=R-N-MgI+C,H,, are 29°0, 27:1, and 22°4 Cal. 
respectively for pyrrole, indole, and carbazole. In the case of carbazole, 
where the 2-position of the pyrrole nucleus is substituted, no isomerisa- 
tion can occur, but Oddo’s results (A., 1909, i, 672) show that the 
pyrrole and indole derivatives may undergo isomeric change into 
magnesium 2-pyrryl and 2-indolyl iodides, and it is difficult to state 
which forms are yielded by the action of magnesium propyl iodide on 
pyrrole and indole. 

The higher valencies of compounds of the pyrrole series are known 
to be feeble, and in agreement with this, the action of pyrrole on 
magnesium pyrryl iodide, that of indole on magnesium indolyl iodide, 
and that of carbazole on magnesium carbazolyl iodide are found to be 
accompanied by zero thermal effects. The same is the case with the 
actions of pyrrole, indole, and carbazole on magnesium ethoxy-iodide, 
which is a reagent of great sensitiveness towards higher valencies in 
organic compounds of the most varied types. 

The instability of magnesium derivatives of pyrrole, indole, and 
carbazole does not lend support to Willstitter’s formula for chloro- 
phyll (compare Mohr, Chem. Zeit., 1914, 39,571). Thestability of the 
magnesium is not explained by combining, as Willstatter suggested, 
the higher valencies of two pyrrole nuclei with two other pyrrole 
nuclei, since the nitrogen atoms of pyrrole exhibit only a feeble 
capacity to form complexes. Willstitter’s further suggestion that 
these two added rings in the chlorophyll molecule exist in an isomeric 
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form with increased valency raises the question of the non-appearance 
of the basic properties of the rings when the magnesium is removed 
from the molecule. x. a 5 


Magnesium Derivatives of Piperidine, Tetrahydroquinoline, 
and Hydroacridine, and the Theory explaining their Relative 
Capacities for the Formation of Complexes. V. V. TscHELINcrv 
and B. V. Tronov (J. Russ. Phys. Chem. Soc., 1914, 46, 1886—1898),— 
These investigations were carried out similarly to those on pyrrole, indole, 
and carbazole (preceding abstract). The formation of the magnesium 
derivatives by the action of magnesium propyl iodide on these bases 
in benzene solution commences at about 20°, and was carried to 
completion at 70°. The heats of solution in benzene are: piperidine, 
0-34 Cal. ; tetrahydroquinoline, 0°17 Cal. ; and hydroacridine, 1°63 Cal., 
and the actions of the three bases on a mixture of magnesium iodide 
and hydroxide in water are 5:98, 0°05, and 0 Cal. respectively. 
Hydroacridine behaves like pyrrole, indole, and carbazole towards 
organo-magnesium compounds, with which it does not form complexes, 
but in the case of piperidine and tetrahydroquinoline, such complexes 
are formed with development of a considerable amount of heat. 

The results: obtained are as follows : C,H,,N-MgI+ aq. =C,H,,N + 
iMgl,, aq. + }Mg(OH),+36:4 Cal., the corresponding heats of re- 
action for tetrahydroquinoline and hydroacridine being 42:3 Cal. and 
48°8 Cal. respectively. Since, MgPrI+ aq.=C,H, + 4Mgl,, aq. + 
}Mg(OH), + 69°1 Cal.,it follows that C,H,,N + MgPrI =C,H,,N*-MgI + 
32-7 Cal., the corresponding values for the reactions with tetrahydro- 
quinoline and hydroacridine being 26:8 and 20°3 Cal. The reaction, 
C,H,,N*Mgl+C,H,,N gives 15°34 Cal.; C,H,,N-MglI,C,H,,N+ 
0G, 5H,,N, 2°12 Cal.; C,H,)N-MglI,2C,H, N+C, H,,N, 0 i4 Cal ; 
O,H.,,N: MgI+C,H, N, 370 Cal.; C °H, N° Mgl, C WH, ,N +0, H,,N, 
1:26 Cal. ; C WH,,N° ‘MgI, 2C ,H,,N +0, HN, 0 Cal.; C,,H,,N*-Mgl+ 
1, 2, or 3 CieHN, 0 Cal. 

Thus, piperidine gives mono-, di-, and, possibly, tri-an ino complexes, 
tetrahydroquinoline only mono- and di-amino-complexes, and hydro- 
acridine, no complexes at all. The structures of the mono- and 
di-amino-complexes may be represented, for pireridine, by the 
formule, C;H,,N*-Mg-NHI-:C,H,, and 

C,H,)N-Mg-NH(C,H,,):I-NH:C,H,,, 
quinquevalency of the iodine atom being required for the triaminic 
complex. The formation of complexes with the three bases is 
in complete agreement with the basic properties of these compounds. 

These results indicate that the higher valencies are strongest in 
piperidine, less marked in tetrahydroquinoline, and absent from 
pyrrole, indole, carbazole, hydroacridine, furan and thiophen. Such 
differences seem to depend on the presence or absence of a double 
linking at the carbon atom in the 1-position to the nitrogen, sulphur 
or oxygen atom of the nucleus. Thus, piperidine contains no such 
double linking, tetrahydroquinoline only one, and the remaining 
bases, two. It is evident that furan and thiophen must be classed 
in the same group as pyrrole and hydroacridine. T. H. P. 
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Physiological Chemistry. 


The Effect of Dividing the Pulmonary Vagus on Respiration 
in Dogs. Water M. Bootusy and V. N. Suamorr (Amer. J. Physiol, 
1915, 37, 418—432).—Dogs were kept alive for months after the 
operation, and the respiration was practically unaltered. The 
pulmonary vagus transmits no impulses that control functions 
essential to life. The nerves have no power over the normal regu- 
lation of gaseous metabolism, pulmonary ventilation, or the gaseous 
exchanges in the lungs. W. Dz. H. 


The Action of Intravenous Infusions of Sodium Coploride, 
Acids and Alkalis on Respiratory Metabolism During 
Urethane Narcosis. J. C. Rarper (Biochem. Zeitsch., 1915, 69, 
257—288).—When the narcotisation by urethane has been con- 
ducted under suitable conditions, rabbits can be used for two or 
three days for respiration experiments. The respiratory exchange 
is then very constant, varying only by about 2% in one or two 
hours. The secretion by the kidneys is not affected. Sudden 
intravenous injection of sodium chloride causes an increase in 
respiratory exchange. The effect of slow, permanent infusions can 
also be investigated; in this case, the work of the kidneys and 
heart can be kept constant, and the metabolism remains more 
stable than is the case when sudden large infusions are made. The 
infusions of sodium chloride cause an increase in the respiratory 
exchanges, which soon diminish when the solutions are strong, 
owing, apparently, to a toxic action on the cells and the high 
osmotic pressure. There is generally an increased secretion of 
urine, and the sodium chloride is eliminated in a few hours; the 
increased work thus entailed on the organism may account for the 
greater metabolism. Sodium carbonate increases the oxygen up- 
take; the first action of acids is the same, but after a time the 
respiratory exchange sinks (intoxication?). Concentrations of 
N /5-sodium hydroxide and NW /6-hydrochloric acid are so toxic that 
they cannot be employed for experiments. S. B. 8. 


The Circulation Rate in Man at Rest and Work. Wa rer 
M. Boorusy (Amer. J. Physiol., 1915, 3'7, 383—417).—The circulation 
rate increases proportionally to the oxygen consumption, and the 
main controlling fact in the regulation of the rate is believed to 
be the hydrogen ion concentration of the arterial blood; this 
regulation is one of great delicacy. The rate may be doubled by 
a rise of total acidity of the blood corresponding with 2 mm. of 
carbon dioxide. W. D. H. 


The Tissue Fluid in Normal and Nephritic Animals. 
A. E. Boycotr and J. 8. C. Dovetas (J. Path. Bact., 1915, 19, 
528—548).—The normal blood of rabbits contains 0°55, the plasma 
0°65, &nd the corpuscles 0°3% of sodium chloride. After strong 
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dextrose solution is injected into the blood-vessels, liquid is brought 
into the blood from the tissues; this fluid contains some protein 
and about 0°5% of sodium chloride. If sodium sulphate is used 
instead of dextrose, the fluid which comes into the blood contains 
0°35% of sodium chloride; after hemorrhage, the entering fluid 
contains from 0°4 to 0°7% or more of sodium chloride. The enter- 
ing fluid cannot be regarded as tissue fluid, but some differential 
filtration by the capillary wall must be assumed to take place. In 
nephritis caused by uranium, the entering fluids in parallel ex- 
periments contain more protein and more chlorides than in normal 
rabbits. This difference probably signifies a difference in the com- 
position of the tissue fluid. W. D. H. 


The Effect of Work on tbe Hemoglobin and Red 
Corpuscles of the Blood. Watrer M. Boorssy and Frank B. 
Berry (Amer. J. Physiol., 1915, 3'7, 378—382).—-The hemoglobin 
and red corpuscles, and therefore the oxygen-carrying capacity, of 
a unit volume of blood are increased by work, provided perspira- 
tion occurs, but not otherwise. W. D. H. 


The Level of the Sugar in the Blood from the Liver 
under Laboratory Conditions. J. J. R. Macteop and R. G. 
Pearce (Proc. Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 1915, 
20, xxiii—xxiv).—The blood from the hepatic vein in dogs was 
examined at short intervals by Bang’s micro-method. For thirty 
minutes after etherisation, the sugar concentration falls; in four 
out of six animals the sugar then returned to the normal level, 
but in the other two the original decline persisted. W. D. H. 


The Level of Blood Sugar in the Dog. P. A. Smarrer and 
8. 8. Hupearp (Proc. Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 
1915, 20, xxxiv).—The normal percentage is 0°05; it rises during 
anesthesia to 0°1—0°2; this is due to mild asphyxia, and may be 
corrected by forced artificial respiration. W. D. H. 


Animal Calorimetry. IX. The Influence of Meat Ingestion 
on the Amino-acid Content of Blood and Muscle. Mary 
B. Wisnart (J. Biol. Chem., 1915, 20, 535—537).—The ingestion 
of 1000 grams of meat by the dog increases the amount of amino- 
acids and urea in the blood; in the muscles this is true for urea, 
but not for amino-acids. The specific dynamic action of protein 
is therefore not due to certain amino-acids acting in increased 
concentration on protoplasm; the cause must be sought in the 
metabolic processes involved in the transformation of these amino- 
acids. W. D. H. 


Uric Acid Metabolism. I. Uric Acid in the Blood of Ox 
and Chicken. Srantey R. Benepicr (J. Biol. Chem., 1915, 20, 
633—640).—Ox-blood contains 0°5 mg. of free uric acid per 100 c.c. 
A much larger figure is obtained if substances which interfere with 
the colour reactions are not removed ; in chicken-blood these inter- 
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fering substances are not so abundant. After boiling with hydro- 
chloric acid, the yield of uric acid rises to 6, or even 7, mg. per 
100 c.c. If blood is simply allowed to remain, the combined uric 
acid gradually falls to zero, and the free uric acid increases; this 
is attributed to enzymic action; the final figure for the free uric 
acid is greater than that obtained after the use of hydrochloric 
acid, probably because that reagent destroys some of the uric acid. 
The uric acid is present as a very stable combination. The high 
figure for the total uric acid in an animal that secretes but little 
in its urine was not finally accepted until the uric acid was isolated 
and fully identified; the uric acid is wholly contained in the 
blood-corpuscles. In chicken-blood, the percentage of free uric 
acid is 4°8 mg.; there is no combined uric acid, and it is practically 
all in the serum, not in the corpuscles. 


The Estimation of Lipoid and Acid-soluble Phosphorus in 
Small Amounts of Serum. Isipor GreenwaLp (J. Biol. Chem., 
1915, 21, 29—36).—The method depends on the fact that all 
lipoid phosphorus is precipitated by a picric—acetic acid mixture. 
Inorganic phosphorus is left in solution. Phosphorus in protein 
form is negligible in amount. The amount of inorganic phos- 
phorus in serum varies normally with diet and the stage of diges- 
tion from 0°002 to 0°006%, and of lipoid phosphorus from 0°007 
to 0°013%. In nephritis there is evidence of retention of in- 
organic phosphates, and in some cases there is also an increase in 
the lipoid phosphorus of the serum. W. D. H. 


The Activation of Soja Urease by Human Serum. 
Rupotr Neumann (Biochem. Zeitsch., 1915, 69, 134—140).—Human 
serum increases the action of soja urease by about eightfold; no 
differences could be found in the auxo-reaction with the sera taken 
from the most varied pathological cases, and the amount of auxo- 
substance is constant. Fluids from the pleura show the same 
action. S. B. S. 


The Dependence of the Destruction of the Complement on 
the Presence of Oxygen. Martin Jacospy and ManrcarETE JACOBY 
(Biochem, Zeitsch., 1915, 69, 127—133).—It has been found by 
Jacoby and Schiitze that the complement of guinea-pigs’ serum is 
destroyed when shaken at 37°. It is now found that if hydrogen 
is led through the serum before shaking, and the agitation takes 
place in the absence of air, the destruction of the complement does 
not take place. To prevent inactivation, the oxygen must be 
completely driven out; when once freed from oxygen, the serum is 
well protected against the shaking action. S. B. S. 


Gastro-intestinal Studies. VIII. Estimation of Trypsin in 
the Gastric Contents. Witiiam H. Spencer (J. Biol. Chem., 1915, 
21, 165—167).—In Ehrenreich’s method, the gastric contents are 
neutralised with sodium hydroxide, phenolphthalein being used as 
indicator; caseinogen is then added, the mixture incubated for 
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two and a-half hours, and the amount of digestion of the protein 
ascertained. In the author’s hands, this gave bad results; good 
results were obtained by introducing three chief modifications: 
(1) sodium hydrogen carbonate is used for neutralising; (2) the 
quantity of caseinogen added is reduced by half; and (3) incuba- 
tion is carried out for five hours. W. D. H. 


* The Rate of Oxidation of Enzymes and their Pro-enzymes. 
W. E. Burce and E. L. Burnes (Amer. J. Physio’, 1915, 37, 
462—470).—A full account of a research already published briefly 
(this vol., i, 182). The fact that trypsin and pepsin are relatively 
easy to oxidise makes it possible for the alimentary mucous 
membrane to protect itself from digestion. W. D. H. 


The Distribution of Gastrin in the Body. R. W. Kereron 
and F. C. Kocu (Amer. J. Physiol., 1915, 37, 481—504).—A full 
account of a research of which a preliminary notice has already 
appeared (this vol., i, 190). W. Dz. H. 


Digestive Processes in Limulus. Herren I. Marritt and 
H. A. Marritt (Proc. Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 
1915, 20, xxii—xxiii).—The entire tract is alkaline. A reddish 
fluid is sometimes obtainable from the stomach, and this possesses 
the same digestive powers as the intestinal contents; a protease, 
an amylase (forming dextrose from starch), and a lipase are 
present. W. D. H. 


The Infiuence of Food on Metabolism. Granam Lusk (Proc. 
Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 1915, 20, viii—xvii).— 
Presidential address, in which the author summarises the results 
of his numerous researches on this subject. W. D. H. 


Animal Calorimetry. XI. The Causes of the Specific 
Dynamic Action of Foodstuffs. Granam Lusk (J. Biol. Chem., 
1915, 20, 555—617).—After prolonged confinement in a cage with- 
out loss of body-weight, a dog may show a marked reduction in 
basal metabolism; after exercise, this disappears. Ingestion of a 
cold solution of dextrose causes a discrepancy between the measure- 
ment of heat by the direct and indirect methods which may last 
for three to four hours; the heat production is increased to re- 
place that abstracted by the cold solution. Cold water alone acts 
in the same way, but to a less extent; it explains certain discre- 
pancies after meat ingestion noted previously: 5°5 grams of glycine 
increased metabolism 7°3%, 5°5 grams of alanine increased it by 
7%. The two together increased it by 18%, which is the same 
icrease noted with 50 grams of dextrose. The increase in meta- 
bolism produced by glycine is proportional to the amount ingested, 
and the extra heat production is nearly equal to its energy con- 
tent. In the case of alanine, the same occurs, and the extra heat 
is 53% of its energy content. The extra heat is not proportional 
to the sugar formed, but there is some evidence that one molecule 
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of glycollic acid (from glycine) has the same effect as one molecule 
of lactic acid from alanine. When carbohydrate is converted into 
fat, there is a small exothermic elimination of heat, for which 
allowance can be calculated. Glycine or alanine plus sugar pro- 
duces an increase in metabolism almost as great as the sum of the 
increases induced when these substances are given alone. In heat 
production, sucrose and levulose have less effect than dextrose ; 
galactose causes a slight effect, and lactose none at all. Ethyl 
glycollate is a poison. Ethyl alcohol increases the level of basal 
metabolism, and does not merely replace an isodynamic quantity 
of fat. The effect of dextrose and alcohol together is nearly equal 
to the sum of the effects each produces alone. It is probable that 
lactic acid (from ethyl lactate) acts as a stimulus to higher meta- 
bolism. Phloridzin in fasting dogs causes an increase in meta- 
bolism, which may be 70% over the basal level. Dextrose and 
levulose have no influence on the level of heat production in 
phloridzin glycosuria, but glycine and alanine increase the meta- 
bolism of phloridzinised dogs, although they are not oxidised, and 
their energy content appears as sugar and urea in the urine. 
Their maximal effect on heat production coincides with the period 
of their maximal metabolism, and since amino-acids themselves do 
not stimulate metabolism, as the author thought previously, the 
conclusion is drawn that the real stimuli are intermediary products, 
such as glycollic and lactic acids, and thus an explanation is pro- 
vided of the specific dynamic action of protein. W. D. H. 


Animal Calorimetry. X. The Rate at which Ingested 
Glycine and Alanine are Metabolised. Frank A. Csonka 
(J. Biol. Chem., 1915, 20, 539—554).—Phloridzination repeated a 
second or third time after recovery always leads to a large output 
of sugar during the first hours. The urinary nitrogen does not 
increase immediately, and the D: N ratio varies between 5°5 and 
17°9, indicating that repeated phloridzination has no effect on the 
character of the glycosuria induced. The ingestion of 2 grams of 
Liebig’s extract of beef has no effect on the output of sugar by 
the phloridzinised dog. The rapidity of the absorption and 
elimination of ingested dextrose by such an animal is almost the 
same as the absorption of isoglucogenic amounts of glycine or 
alanine, and of the elimination of the synthetic sugar produced 
from them after deamination. The amount of extra sugar so 
eliminated is a better index of the hourly metabolism of these 
amino-acids when given to a normal dog than the nitrogen out- 
put. After giving ethyl lactate to a phloridzinised dog, only 40% 
of the dextrose which could have arisen appeared in the urine. 

W. Dz. H. 


Metabolism of Amino-acids in the Organism. III. Action 
of the Kidneys on Amino-acids added to Circulating Blood or 
Ringer’s Solution. Camitto Artom (Atti R. Accad. Lincei, 1915, 
[v], 24, i, 468—475. Compare Lombroso, this vol., i, 476).— 
Circulation through the isolated kidneys of blood containing about 
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0°8% of an amino-acid results in diminution, amounting to as much 
as 17%, of the content of amino-acid; about 25—50% of the 
amount thus lost is found unchanged in the kidneys, the remainder 
being destroyed. Similar results are obtained when the blood is 
replaced by Ringer’s solution. tT. B. P. 


Metabolism of Amino-acids in the Organism. IV. Action 
of the Intestine on Amino-acids Added to Circulating Blood 
or Ringer’s Solution. Uco Lomsroso (Atti R. Accad. Lincei, 1915, 
[v], 24, i, 475—482).—The action of the intestine on amino-acids 
is different from that of the other tissues which have been studied. 
Blood containing about 0°8% of amino-acid loses about 20% of the 
latter, and in no cases is an appreciable amount of the amino-acid 
lost deposited in the tissue, whilst sometimes a certain proportion 
of the amino-acids of the tissue disappears. In one instance, where 
the mucus had a high content of amino-acids, 21% of the latter 
was lost, whereas the blood lost only 18% of its dissolved amino- 
acids. When the blood is replaced by Ringer’s solution, the loss 
of amino-acids is considerably diminished, and the amount 
deposited in the tissues increased to such an extent that, in some 


cases, it counterbalances the amount removed from the liquid. 
=. . P. 


How are the Plant Proteins of the Diet Utilised in the 
Animal Body? I. H. Borurrau (Biochem. Zeitsch., 1915, 69, 
225—244).—Dogs were first starved, and then fed on a nitrogen- 
free diet. During the last days of this diet, the daily excretion 
of nitrogen in the urine was estimated. A period was then inter- 
posed when, in addition to the nitrogen-free constituents (which 
were sufficient for the caloric needs of the organism), a protein of 
known nitrogen content was given. This period was followed by 
the nitrogen-free diet. The physiological value of the protein was 
calculated from the two following formule: 


100. Urine-nitrogen on N-free diet +nitrogen balance 
Ingested nitrogen a 


100 , Utine-nitrogen on N-free diet + nitrogen of feces -}- balance 


Ingested nitrogen 


The urine nitrogen was taken as the average excreted daily before 
and after the period with the super-added protein. The nitrogen 
balance in the above formule is that during the period of protein 
ingestion. For nitrogen in white bread, the values found were 
46°5 and 50°45%, and for gliadin alone 37 and 40%. For meat 
the numbers were 108°7 and 112°2. Spinach nitrogen gave values 
67°2 and 76°6. The addition of a small amount of spinach to 
gliadin caused considerable increase in the food value (up to 47'1 
and 54°8%), and oat-straw, which contained very little nitrogen, 
increased it to about 60%. The general conclusion is drawn that 
the physiological food-value of the proteins is higher than is 
indicated by the experiments on the pure proteins, and that if the 


PHYSIOLOGICAL CHEMISTRY. i. 617 


natural conditions are imitated more, and certain accessory sub- 
stances which are contained in the husks and the cuticular forma- 


tions of plants are added, much higher food-values are attained. 
S. B. S. 


Gastro-intestinal Studies. VII. Utilieation of Ingested 
Protein as Influenced by Under-mastication (Bolting) and 
Over-mastication (Fletcherising). L. F. Foster and P. B. Hawk 
(J. Amer. Chem. Soc., 1915, 3'7, 1347—1361).—Experiments are 
described in which normal men were fed on a fairly high nitrogen 
diet. They were divided into four periods: (1) preliminary, in 
which the food was consumed in a normal manner; (2) in which 
it was swallowed without proper mastication; (3) in which it was 
over-masticated, or “ fletcherised”’; and (4) in which a return was 
made to the normal method of eating. The nitrogen was esti- 
mated in the feces and urine. 

It was found that the proteins were utilised to the greatest 
extent when the food was fletcherised, and least when it was bolted, 
but in the former case the utilisation was only 0°17% higher than 
during the period of normal mastication. The thorough mastica- 
tion of starchy foods should be encouraged, so as to ensure salivary 
digestion, but with regard to the utilisation of protein, the results of 
the present investigation do not show any necessity for excessive 
mastication, nor do they indicate that under-mastication is 
harmful. E. G. 


Nutrition with Purified Food-substances. E. V. McCoLt_um 
and Marevuerite Davis (J. Biol. Chem., 1915, 20, 641—658).— 
Although the authors place due weight on the kind of protein 
given, and more especially on the value of the sort of fat adminis- 
tered (some of which they do not pretend are absolutely purified), 
they put forward experiments to show that, on a synthetic diet, 
rats can be made to grow and live healthily; the whole trend of 
their paper is against the existence of problematical vitamines. 
An important factor is the vitality of the animals used; many 
rats will die, others will live but not grow, others, again, will live, 
grow, and breed. If this stronger stock is selected, the good 
results named can be obtained. W. D. H. 


The Influence of Certain Vegetable Fats on Growth. 
E, V. McCottum and Mareverite Davis (J. Biol. Chem., 1915, 21, 
179—182).—In rats, the absence of fat in a synthetic diet stops 
growth; certain fats promote growth (butter-fat, cod-liver oil, 
etc.) ; others (lard, tallow, etc.) do not. It is now shown that fats 
from maize, wheat, rye, and oats fall into the former category, 
but many plant fats do not. W. D. H. 


Starvation and Obesity, with Special Reference to 
Acidosis. Orro Forin and W. Denis (J. Biol. Chem., 1915, 
21, 183—192).—Obesity is not a predisposing cause or contribu- 
ting factor in the onset or intensity of acidosis in starvation. The 
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total amount of acetone excreted with the breath in starvation is 
insignificant (at most 1 gram a day) ; clinical statements to the con- 
trary are exaggerations. By repeated fasts of moderate duration, 
the obese acquire an increased ability to starve without the produc- 
tion of acetone substances. The obese lose less body-protein than 
others in fasts of four to six days, and with repetition the loss 
becomes still smaller. Fasting for moderate periods is a safe and 
effective method for reducing the weight in obesity. W. D. H. 


Dextrose Content of Hen’s Eggs. M. E. Penninetoy, N. 
Henpriksen, E, L. Connouty, and B. M. Henprix (Proc. Amer. Soc. 
Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xxi).—In the white 
the percentage varies from 0°3 to 0°6, and in the yolk from 0°08 
to 0°24. During the incubation of fertile eggs, the amount falls, 
but is unaffected in non-fertile eggs. The amount in commercial 
frozen eggs averages 0°34%. When decomposition sets in, the 
sugar gradually disappears. W. D. H. 


The Cholesterol Metabolism of the Hen’s Egg During 
Incubation. J. Howarp Muster (J. Biol. Chem. 1915, 21, 
23—28).—In the new-laid egg, the cholesterol is free. After the 
thirteenth day of incubation, gradual esterification takes place, 
until, at the time of hatching, 40% of the cholesterol is in ester- 
form. This may indicate a detoxifying action, harmless esters 
being formed with toxic fatty acids liberated from lecithin during 
the later stage of embryonic development. W. D. H. 


The Relative Effects of Weak and Strong Bases on the 
Rate of Oxidations in Sea Urchin’s Bggs. Jacques Lors and 
Haxpotpn Wasteneys (J. Biol. Chem., 1915, 21, 153—158).—The 
oxidations induced by sodium hydroxide occur at the surface of 
the egg (Warburg). A comparison of the rate of oxidation in- 
duced by strong and weak bases shows that oxidation occurs 
chiefly at the surface, and thus but little oxygen enters the deeper 
parts of the cell, but the layers adjacent to the surface are also 
seats of oxidation. W. D. H. 


The Hepatic Fatty Infiltration in Late Pregnancy and 
Early Lactation. V. H. Morrram (Proc. Amer. Soc. Biol. 
Chem., 1914; J. Biol. Chem., 1915, 20, xxxi).—In these conditions 
the liver-fat increases in cats and rabbits. From iodine values, 
the conclusion is drawn that the liver is infiltrated with fatty 
acid. W. D. AH. 


The Lipoids of Ancient Egyptian Brains and the Nature 
of Cholesteryl Esters. A. Lapworth and F. A. Rove (J. 
Path. Bact., 1915, 19, 474—477).—The existence of only one 
series of esters of cholesterol and fatty acids was established. The 
chlorides of the higher fatty acids, when heated with cholesterol 
at moderate temperatures, yield esters; above 350° they give 
aliphatic ketones. The cholesterol of ancient Egyptian brains is 
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present mainly in the form of esters, as stated by Mair. No 
appreciable quantity of higher fatty ketones was found in them. 
W. Dz. H. 


The Urea Content of Human Cerebro-spinal Fluid and 
Blood. G. E. Cunien and A. W. M. Extis (J. Biol. Chem., 1915, 
20, 511—512).—The results show that animal tissues, in general, 
are osmotically permeable to urea, which tends to reach the same 
concentration in the different body-fluids. W. D. H. 


Acceleration of Liver Autolysis. H. C. Brapitey (Proc. 
Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xxix—xxx).— 
Liver autolyses until 25% of the nitrogen is not precipitated by 
tannic acid; this takes ten days. Hydrochloric acid (1/50 mol.), 
manganese chloride (1/10 mol.), peptone, caseinogen, and boiled 
liver accelerate it. Egg-albumin and edestin have no effect. The 
normal liver contains three protein groups: (1) from the con- 
nective tissues, which are not attacked by proteases; (2) hxmo- 
globin and albumin, which are autolysed only when the acceler- 
ating agents are added; and (3) globulins, which are readily and 
completely autolysed. W. D. H. 


Autolysis. I. The Accelerating Effect of Manganous 
Chloride on Liver Autolysis. H. C. Braptey and Max Morse 
(J. Biol. Chem., 1915, 21, 209—-221).—In the presence of excess 
of water, 75% of the nitrogen is undigested during the autolysis 
of pig and dog livers. If manganous chloride is added, this figure 
is reduced to 10—25%; the connective tissue, which remains in- 
definitely undigested, accounts for 10%. Beyond 1/10 mol., man- 
ganous chloride diminishes the speed of autolysis. The salt is 
believed to alter the resistant fraction of the liver proteins so as 
to render them digestible by the protease present. W. D. H. 


The Fatty Substances in the Liver of Selachians (Amyliobatis 
aquila). RarraELe PaLapino (Bi. chem. Zeitsch. 1915, 69, 192—198). 
—The fat in the liver of Amyliobatis aquila has m. p. 50°, and 
solidifying point 20°. It gives two absorption bands between C 
and D. Acid number, 10°2; saponification number, 193°8; 
Reichert-Meissl number, 2°66; and the iodine number, 104°8. 
The fatty acids consist of oleic, palmitic, and stearic acids. The 
fat contains phosphorus and iron. Ss. B. S. 


Detoxicating Effect of the Liver of Cathartes Aura 
(Turkey Buzzard) on f£-Amino-4-ethylglyoxaline. ALLAN C. 
Eustis (Biochem. Bull., 1915, 4, 97—99).—The animal named was 
chosen in view of its fondness for carrion; it is also known that 
the liver exerts a detoxicating action on intestinal toxins. In- 
cubation of the sterile surviving liver with f-amino-4-ethyl- 
glyoxaline, a very potent poison, destroyed its activity entirely. 
Boiling the liver inhibits its detoxicating power. W. D. H. 
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Does the Cholesterol-content of the Diet Exert any 
Influence on the Cholesterol Excretion of the Bile? 
L. D’Amato (Biochem. Zeitsch., 1915, 69, 217—224).—If a 
diet rich in lipoids is administered to a dog with a biliary fistula, 
this causes only an infinitesimally small increase of the cholesterol 
and salts of the bile. The increase is so small that the statements 
are not justified that the bile is its chief channel of excretion 
for the organism, and that the cholesterol is, for the most part, 


converted into cholic acid, and excreted thus in the form of bile 
salts. 8. B. 8. 


The Presence of Icdine in the Human Fetal Thyroid 
Gland. Freperic Fencer (J. Biol. Chem., 1915, 20, 695—696).— 
Both enlarged and normal fetal thyroids contain iodine, at least 
during the last three months of intra-uterine life; the normal 
glands contain more iodine and less phosphorus than enlarged 
glands. These conditions in man are analogous to those existing 
in cattle, pigs, and sheep. W. D. H. 


Reproducticn in the Domestic Fowl. XIII. The Failure 
of Hxtract of the Pituitary Gland (Anterior Lobe) to 
Activate the Resting Ovary. Raymonp Peart and Frank M. 
Surrace (J. Biol. Chem., 1915, 21, ¢5—101).—If the substance of 
the anterior lobe of the cow’s pituitary gland is injected into the 
abdominal cavity of hens, no activation of the resting ovary, that 
is, no induction of ovulation, takes place. H. 


Specific Heat of Muscle Protein and its Relation to the 
Heat o: Combustion. Orro Krummacuer (Zeilsch. Biol., 1915, 
65, 355—364).—The specific heat of dried muscle is 0°265, and 
of the dried and fat-free muscle 0°257. The determination of 
this value enables the variation of the heat of combustion of 
muscle protein with the temperature to be calculated. It is found 
that the heat of combustion falls 0°428 cal. per 1 gram of muscle 
protein for one degree rise of temperature. Since the heat of 
combustion is usually estimated at about 20° below body-tempera- 
ture, the physiological heat of combustion of muscle protein is 
about 20x 0°428, or 86 cal. below the usually accepted value, 
which is equivalent to an error of about 0°15%. H. W. B. 


Permeability of the Internal Cytoplasm of Animal and 
Piant Cells. G. L. Kite (amer. J. Physiol., 1915. 3'7, 282—299).— 
In previous work, the whole emphasis has been placed on the 
properties of the plasmatic membrane, but it is possible to study 
permeability in the interior of living cells. The whole protoplasm 
offers a barrier to the penetration of dyes. Differences in this 
respect vary with the reagent and the cell employed, and the 
plasmatic membrane theory is regarded as unsound. W. D. H. 


The Active Principles of Different Organs as shown in 
Kymograph Tracings. Gerorce G. Fawcett, Joun Rogers, JEssit 
M. Rase, and S. P. Beepe (Amer. J. Physiol, 1915, 37, 453 —461).— 
The term residue is used for that part of the aqueous extract of 
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an organ which is left after the removal of nucleo-proteins, 
globulins, and coagulable proteins. The “residue” 1s the only 
portion of the extract of thyroid, liver, and pancreas which de- 
presses the arterial blood-pressure. All the organs used contain a 
depressor substance in the residue, except the adrenal ; the activity 
varies with the nitrogen content. In the case of the thyroid, the 
depressor substance contains iodine, and the activity is propor- 
tional to the iodine content. The depressor agent is not choline, 
nor is it Popielski’s vaso-dilatin. W. D. H. 


The Constituents of Animal Fats. J. Kuimonr and K. 
Mayer (AMonatsh., 1915, 36, 281—287. Compare Klimont and 
Meisels, A., 1909, ii, 597; Klimont, A., 1912, ii, 580).—The acid 
mixture isolated from goose-fat (Klimont and Meisels, loc. cit.) is 
not a eutectic of stearic and palmitic acids, as at first believed. 

The solid constituents were separated from the crude fat and 
purified by recrystallisation until the mixture had m. p. 59—60°. 
The product was then hydrolysed with alcoholic potassium 
hydroxide, and the component acids were separated by the method 
used by Meyer and Beer (A., 1912, ii, 593). The main constituents 
of the acid mixture were margaric and palmitic acids, with a 
little stearic acid and heptadecoic acid; oleic and linoleic acids 
could also be detected. It appears probable that the fatty com- 
pound, m. p. 60°5°, present in goose-fat is a mixed glyceride, most 


likely dipalmitomargarin, C,,H,,*CO,°C,;H;(CO,.°C,,Hs;)o. 
D. 


¥. 3 


The Content and Biological Significance of the Fat 
of Fish and its Variations with the Age of the 
Individual. Osw. Poximantr (Biochem. Zeitsch., 1915, 69, 
145—154).—Further analyses are given which confirm the hypo- 
thesis of the author that there is a relationship between the fat- 
content and the habitat of fishes, the bodies of those which live 
at the surface of water containing a larger amount of fat than 
the bodies of those living in deep water or in the sand. A change 
in fat-content is also found in the same individual at different 
stages of its existence which corresponds with a change in the 
habitat ; thus, in the cases of Crenilabras and Magil, the young 
individual lives mostly at the surface, and the bodies contain a 
larger amount of fat than is found in the older individuals which 
live more in the depths. The reverse of this is the case with other 
species of fish, and in other cases, again, when there is no differ- 
ence of habitat as regards the depth of the sed inhabited, there is 
no marked difference in the fat-content of the bodies of the young 
and older individuals. 8. B. 8. 


Perca-globulin. Orro Foun and W. Denis (J. Bivl. Chem., 
1915, 21, 193—194).—This protein was first described by Mérner 
(A., 1904, i, 356; 1909, ii, 329) in the eggs, and especially in the 
viscous fluid surrounding the eggs, of the common perch (P. 
fluviatilis). It is absent in the sea perch, and in the roe of any 
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fish examined by Mérner. In the present paper, it is shown to be 
present in two American perches (P. flavescens and P. sorzo- 
scedion), and can be most readily identified by its peculiar 
astringent taste. W. Dz. iH. 


The Protein of Honey is Derived from the Bee (Langer) 
and not from the Pollen (Kustenmacher). JoserpH Lancer 
(Biochem. Zeitsch., 1915, 69, 141—144).—The author has never 
succeeded in obtaining precipitins by mixing various antisera of 
high value produced from honey proteins with extracts of pollen; 
negative results were also obtained when antisera of high value 
from various descriptions of pollen were mixed with proteins of 
honey. From these results, the conclusion is drawn that the 
honey and pollen proteins are different, and contain no protein 
molecule in common which can serve as an antigen to give rise, 
after injection, to a serum which produces homologous precipitins. 


B. 8. 


The Catalase of the Lower Animals. Rupo.r Ziecer 
(Biochem. Zeitsch., 1915, 69, 39—110).—For investigation of the 
catalase with invertebrate animals, the method of Steche and 
Waentig was employed. No definite relationship between the 
mode of life of the organism and its catalase content could be 
discovered ; neither respiration, nutrition, or movement appeared 
to affect definitely this factor. In the following points, some 
relationship between the catalase content and the metabolism 
could be, however, established: (1) The more active organs, such 
as the liver and kidneys, contain a larger amount of the ferment 
than the less active organs. (2) The catalase content of the 
intestines of echinoderms, earthworm, and snails is less in winter, 
during diminished activity, than it is during summer. (3) Unripe 
ova have great catalase activity, whereas ripe ova are inactive. 
The conditions in the case of insects are characteristic. Animals 
with hemimetabolic development show no differences between the 
adult and adolescent organisms. In the holometabolic groups 
(lepidoptera), the youngest larval stages are very active; the 
catalase content then sinks, and reaches a minimum before the 
last moulting; it then increases, reaches a maximum in the pappa 


stage, and then falls rapidly towards the imago stage. 
8. B. 8. 


Osmotic Equilibrium between Blood and Milk. F. H. 
VAN DER Laan (Chem. Weekblad, 1915, 12, 522—541).—A number of 
determinations of the freezing point of milk and blood, from the 
results of which the author infers that the freezing point of a 
sample of milk is identical with that of the blood of the animal 
from which the milk was derived. A. J. W. 


Human Milk. A.trrep W. Boswortn (J. Biol. Chem., 1915, 
20, 707—709).—The milk is separated into two portions by a clay 
filter, the serum and the unfilterable part, which contains the 
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substances present in the form of an emulsion or as a colloid. The 
acidity of the serum is the same as that of the original milk; it is 
due to acid phosphates, and from 3 to 6 c.c. of decinormal alkali 
are required to make 100 c.c. neutral to phenolphthalein ; this is 
practically the same as in cow’s milk; the high figures for the 
cow given by others are due to the interference of neutral calcium 
phosphate (CaHPO,). The practice of adding lime-water to cow's 
milk for infant feeding has therefore no foundation. The follow- 
ing is offered as representing the condition in which the con- 
stituents of human milk are present: fat, 3°3; lactose, 6°5; 
proteins combined with calcium, 1°5; calcium chloride, 0°06; 
monopotassium phosphate (KH,PO,), 0°07; sodium citrate, 0°055 ; 
potassium citrate, 0°1; monomagnesium phosphate, "Sw . 


Does Butter-fat Contain Nitrogen or Phosphorus? THomas 
B. Osporne and Atrrep J. Wakeman (J. Biol. Chem., 1915, 21, 
91—94).—The superiority of butter in promoting growth over 
lard and some other fats led to the investigation. Nitrogen is 
absent, or present only in negligible traces. The same is true for 
phosphorus. About one-half of butter-fat can be separated out 
as solid fraction; this entirely lacks the growth-promoting 
property: that resides in the soluble liquid fraction—butter-oil ; 
the amount of phosphorus in this is in the fourth place of 
decimals, or about one-sixth of that in the entire fat. The con- 
tamination with nitrogen or phosphorus is regarded as due to 
slight admixture with butter-milk. W. Dz. H. 


Variations in Acidity of Human Urine During and After 
a Seven Day Fast. F. D. Zeman, Jerome Kosn, and Pau E. 
Howe (Proc. Amer. Soc. Biol. Chem. 1914; J. Biol. Chem., 
1915, 20, xxvi—xxvii).—The acidity varied from an acid urine 
(P,, 5°1) on the third day of the fast to an alkaline urine (P,, 8) 
on the last day of the final period of ordinary diet. In the 
absence of exogenous phosphorus (fasting period), the acidity (true 
and titratable), phosphates, acetone, acetoacetic acid, and total 
nitrogen vary together. In the period of non-protein food which 
followed, the hydrogen ion concentration rose without any increase 
In urinary nitrogen; acetone and acetoacetic acid were absent. 
In fasting, the ammonia and f-hydroxybutyric acid increase. 
Low ammonia excretion is characteristic of recuperation during 
the final period of ordinary diet, and indicates retention of 
nitrogen. In the early days of fasting, the excretion of nitrogen 
rises; this is probably related to the metabolic processes which 
lead to the excretion of acetoacetic acid. W. Dz. H. 


The Excretion of Creatine During a Fast. F. W. Zeman 
and Paut E. Howe (Proc. Amer. Soc. Biol. Chem.,1914 ; J. Biol. Chem., 
1915. 20, xviii).—Acetone and acetoacetic acid interfere with the 
Folin method of estimation of creatine. When these are removed 
by Graham and Poulton’s method, creatine is found to be present 
in the urine of fasting persons. W. Dz. H. 
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The Influence of Protein Feeding on the Elimination of 
Creatine in Starvation. Wriritram C. Rose (Proc. Amer. Soc. 
Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xix).—A rich protein 
diet in dogs deprived of the pancreas does not cause urinary 
creatine to disappear. The creatine elimination in starvation 1s 
diminished by giving large amounts of protein. In human 
diabetes, protein feeding has no effect on the output of creatine. 
This confirms the views of Benedict and Osterberg, and shows that 
the disappearance of creatine alluded to is due to the carbohydrate 
arising from protein in metabolism. W. D. H.: 


Leevulose in Urine. Ep. Justix-Murtier (J. Pharm. Chim., 
1915, [vii], 11, 218—219).—Levulose has only occasionally been 
found in urine. In the present case, the levulose seems to have 
been derived from raisins and figs which had been consumed in 
excessive amounts, causing indigestion. N. H. J. M. 


The Neutral Sulphur and Colloidal Nitrogen Tests in Cancer. 
Freperic G. Goopripce and Max Kaun (Biochem. Bull., 1915, 4, 
118—126).—Positive results with either the colloidal nitrogen test 
or the neutral sulphur test alone are not indicative of carcinoma. 
Positive results with both tests are, however, strongly indicative 


of malignancy. W. D. H. 


Serum Diagnosis of Rous’s Chicken Sarcoma Based on 


Chemical Methods. Casimir Fuxx (Biochem. Bull., 1915, 4, 
24—-29).—In chickens and rats, the serum from animals with 
tumours shows a decrease in the precipitate produced by alcohol, 
and a rise in the nitrogen and phosphorus of the filtrate. 

W. D. iH. 


The Relationship between Lactic Acid and Carbohydrate 
Metabolism. III. Formation of Lactic Acid in Human 
Diabetes. Ot1To von Firtn (Biochem. Zeitsch., 1915, 69, 199—216). 
—An investigation was made of the post-mortal formation of lactic 
acid in the muscular tissue of normal, cachetic, and diabetic 
individuals. It was found that the excess amount of sugar found 
in the organs of the diabetic individuals did not lead to the forma- 
tion of a large excess of lactic acid, and from this fact the conclu- 
sion is drawn that the degradation of sugar is not stopped at the 
stage of formation of lactic acid. On the other hand, the disturb- 
ance of metabolism in diabetes appears to exert the tendency to 
diminish the formation of lactic acid by the muscular tissue (but 
not by the liver). This tendency is not, however, exhibited in every 
case. 8. B. S. 


The Influence of Sodium Carbonate on Glycosuria, Hyper- 
glycemia, and the Respiratory Metabolism of Depancreatised 
Dogs. B. Kramer and J. R. Murtum (Proc. Amer. Soc. Biol. 
Chem., 1914; J. Biol. Chem., 1915, 20 xxvii—xxviii)—The effect is 
to lower the D: N ratio, the output of sugar, and the amount of 
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blood sugar. If sugar is given as well as the carbonate, the 
dextrose is retained, but not as glycogen in liver or muscles; it is 
not excreted into the alimentary tract, nor does it undergo con- 
densation; the urine contains no lactic acid; the respiratory 
quotient indicates that only a minimal amount of dextrose is burnt 
in the body. W. D. H. 


The Influence of Calcium Salts on Phloridzin Diabetes. 
Martin Jacopy and Rupotr A. P. Rosenreip (Biochem. Zeitsch., 
1915, 69, 155—161).—It has been found by Jacoby, Schroth and 
Eisner that calcium salts depress the functions of the liver. To 
test this statement further, the effect of administration of calcium 
salts to starving dogs with phloridzin diabetes was determined. 
The nitrogen, dextrose, and acetone substances in the urine were 
estimated. It was found that the administration of calcium in 
the above-mentioned circumstances rapidly leads to a diminished 
nitrogen and sugar output, and also to a diminution in the 
dextrose: nitrogen ratios. 8. B. S. 


Theory of Diabetes. V. Narcotic Drugs in Phloridzin 
Diabetes. W. D. Sansum and R. T. Woopyarr (J. Biol. Chem., 
1915, 21, 1—21).—-Dogs were prepared: (A) by fasting and injec- 
tions of phloridzin until the D: N ratio became constant; and 
(B) by the same method plus subcutaneous injections of adren- 
aline. It is only by the second method that all glycogen is re- 
moved from the body. In the A-dogs, ether or nitrous oxide 
causes excretion of extra sugar, but not in the B-dogs; the sugar, 
therefore, comes from glycogen. The A-method has been mainly 
used by previous observers, and their conclusions that various 
substances thus produce the extra sugar is therefore not well 
founded. An after-result of narcosis, especially that produced by 
chloroform, is a decrease in the excretion of nitrogen, sugar, and 
acetone substances; this is due to a metabolic upset produced by 
tissue injuries, cedema, asphyxia, and acidosis. Acetaldehyde in 
B-dogs causes no new formation of sugar from fat or other sources. 
The hypothesis that antiketogenesis and diabetic phenomena de- 
pend on the occurrence or non-occurrence of glucoside unions 
between aldehyde and alcohol groups is untenable. W. D. H. 


The Factors of Acid Secretion in Nephritis. Lawrence J. 
Henperson and Water W. Patmer (J. Biol. Chem., 1915, 21, 
37—55).—The cases examined fall into two groups: (1) the 
urinary volume and acidity are high, but the total acid secretion 
is much diminished ; the latter is a sign of acidosis, and is due to 
a deficit in the urinary ammonia; (2) the urinary volume is about 
normal, the acidity high, the total acid secretion low or normal, 
the variations being due to fluctuations in urinary ammonia; these 
cases involve less acidosis than those in the first group, and are, 
as a rule, milder. W. D. H. 


Retention of Alkali in Nephritis. Lawrence J. Henprerson 
and Wauter W, Parmer (J. Biol. Chem., 1915, 21, 57).—In cases of 
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nephritis where the urinary ammonia is low, there is retention of 
alkali after giving sodium hydrogen carbonate ; this usually occurs 
also in the milder cases. This points to an invariable association 
of acidosis with one type of nephritis, and a frequent association 


in the other type. W. D. H. 


The Effect of Administration of Acid on Parathyroid 
Tetany. D. Wricaut Wiison, Tuorxton Srearns, and J. H. 
Janney, Jr. (J. Biol. Chem., 1915, 21, 169—177)—In dogs the 
intravenous injections of dilute hydrochloric acid relieved the 
tetany. It may also be given by the mouth with the same result, 
but, as a rule, it is not retained by the stomach. This suggests 
that the benefit is due to a variation in the acid-base equilibrium 
of the body, and thus offers a new point of view of the causation 
of the condition. W. D. H. 


Experimental Osdema in Frogs. Artnur Russert Moore 
(Amer, J. Physiol., 1915, 3'7, 220—229).—In the normal frog, water 
which is continually absorbed through the skin is removed by the 
veins and lymphatics. When a limb is ligatured, liquid accumu- 
lates rapidly below the ligature, which consists of transudation 
from the blood, and water absorbed through the skin, and cannot 
be removed because of the occluded vessels. The lymph becomes 
more dilute, and the muscles swell by osmosis. Theories involving 
acid formation in the tissues, enabling them to take up water, 


are unnecessary. W. D. H. 


Urinary and Serum [Reactions] in Tuberculosis. J. 
BRONFENBRENNER, J. Rockman, and W. J. Mitcue tu, Jr. (Bivchem Bull., 
1915, 4, 80—85).—The diazo-, or Weiss, test is less constant than 
the serum reaction; positive results are only of value if typhoid 
is excluded, and possibly other pathclogical states must be ex- 
cluded also. The urinary reactions in tuberculosis are probably 
of little or no diagnostic value. In advanced tuberculosis, the 
“neutral sulphur” of the urine is increased, and this may be of 
prognostic value. W. D. H. 


The Role of Serum Antitrypsin in the Abderhalden 
Tests. J. Bronrenprenner, W. J. Mircnect, Jr., and Pavt 
Titus (Biochem. Bull., 1915, 4, 86).—The appearance of dialysable 
cleavage products in serum may be produced by non-specific 
mechanisms, and auto-digestion occurs provided antitrypsin is re- 
moved first. W. D. H. 


The Nature of the Abderhalden Reaction. J. Bronren- 
BRENNER (Biochem. Bull., 1915, 4, 87—89).—The reaction does not 
depend on the presence of specific enzymes, but on the presence 
in the blood of pregnancy of the specific anti-substance, which 
combines with placenta antigen; this sets free the only protease 
which is present in all serum. It is not the substrate, but the 
serum itself, which is digested in the Abderhalden test. 

W. D. H. 
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The Relation of Hydrochloric Acid to the Morpbological 
Changes Induced by Chloroform. Evarts A. Granam (/’roc. 
Amer. Suc. Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xxv—xxvi).— 
Necrosis of the liver occurs, not only in “late chloroform poison- 
ing,” but can be experimentally produced by other aliphatic 
halogen-substituted compounds; the effect is held to depend mainly 
on the action of the respective halogen acids liberated when these 
substances decompose in the body, for instance, hydrochloric acid 
from chloroform. The administration of hydrochloric acid produces 
the effect, and can be inhibited by alkali. Chloral hydrate or 
ether does not cause the effect. W. D«. H. 


Acetylation Processes in the Animal Organism. II. 
Influence of Acetic, Pyruvic, and Acetoacetic Acids on the 
Formation of p-Acetylaminobenzoic Acid. Marie HENsEL 
(Zeitsch. physiol. Chem., 1915, 93, 401—431. Compare Ellinger and 
Hensel, A., 1914, i, 905).—The addition of sodium acetate to 
p-aminobenzoic acid administered to rabbits results in an increased 
output of pacetylaminobenzoic acid from the urine. Pyruvic and 
acetoacetic acids have a similar action, and the author draws the 
conclusion that these acids are transformed in the body to acetic 
acid before they are eliminated, in combination with jamino- 
benzoic acid, in the urine. Evidence for a similar change of 
acetaldehyde into acetic acid in the body was not obtained. The 


addition of any of these acids to paminobenzaldehyde does not 
lead to any definite increase in the output of pacetylaminobenzoic 
acid from the urine. H. W. B. 


The Effects of Epinephrin (Adrenaline) Infusion on Vaso- 
motor Irritability. R. G. Hoskins and Water N. Row.ey 
(Amer. J. Physiol., 1915, 3'7, 471--480. Compare this vol., i, 
192).—No satisfactory evidence was obtained that adrenaline in- 
creases the irritability of vaso-motor nerves (sciatic and splanchnic 
of dogs). In most cases it was lessened. Circulating adrenaline 
is not regarded as a factor in the ordinary processes of an animal’s 
functions. W. Dz. H. 


Action of dl-Glyceraldehyde. R. T. Woopyatr (Proc. 
Amer. Soc. Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xxiii).— 
This substance, if given in low dilution, is completely converted 
into dextrose in the diabetic organism. If given in high concen- 
tration, it is apparently burnt. By the mouth, 1°7 grams per kilo. 
of body-weight causes diarrhea and suppression of urine; the un- 
changed triose is found in the feces; 2°5 grams given under the 
skin are fatal, but cause no diarrhoea or excretion of unchanged 
triose by any channel. W. D. H. 


A Method for Determining and Comparing the Local 
Toxicity of Chemical Compounds. H. J. Cooper (Proc. Amer. 
Soc. Biol. Chem., 1914; J. Biol. Chem., 1915, 20, xxi—xxii).—The 
substances investigated were various copper amino-acid compounds. 
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A small quantity is intracutaneously injected on one side of an 
animal, and a corresponding amount of another substance on the 
opposite side. The extent and type of tissue change are then com- 
ared. A copper amino-acid mixture prepared from hydrolysed 
egg-white did not differ greatly in its action from that of copper 
sulphate, except that the lesion produced by the former was 
hemorrhagic, whilst the latter produced a simple —. . 


The Absence of Morphine from the Liver in a Case of 
Chronic Laudanum Addiction. Jacos Rosenstoom (Biochem. Bull., 
1915, 4, 90—93).—The absence of morphine from the liver of the 
case in question indicates that the alkaloid was so changed in the 
organism as to make it unrecognisable, and that this is marked in 
cases of habituation to the drug. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Benzene Bacteria. Ricnarp Waaoner (Bied. Zenir., 1915, 
44, 212—215; from Zeitsch. Garungsphysiol, 1914, 4, 289).—From 
soil, dust, and animal excrementitious matter, seven kinds of 
bacteria were obtained which are able to utilise benzene deriv- 
atives as only source of carbon, phenol and phloroglucinol being 
oxidised to carbon dioxide, benzene to fatty acids and carbon 
dioxide, whilst catechol is oxidised, probably to hydroxyquinol. 
Toluene, xylene, and guaiacol were decomposed, whilst alkaloids 
and terpenes (except menthol) were not. 

The benzene bacteria grow on almost all the usual nutritive 
solutions, organic acids, and even hydrocarbons, such as light 
petroleum and petrol. 

Some widely distributed bacteria fail to grow in organic nutri- 
tive solutions in presence of phenol, whilst in complete nutritive 
solutions they will grow when a good deal of phenol is present. 

Phenols are more readily attacked than benzene. The growth- 
limits of the bacteria with phenol, catechol, and phloroglucinol 
were in solutions containing 0°06, 0°075, and 0°04% respectively. 
Benzene added at the rate of twelve drops per 100 c.c. was com- 
pletely decomposed. 

Resorcinol, pyrogallol, tannin, aniline, naphthalene, and 
anthracene were not decomposed. N. H. J. M. 


Light Production by Luminous Bacteria. E. Newton 
Harvey (Amer. J. Physiol., 1915, 3'7, 230—239).—The dried bacteria 
will phosphoresce on the addition of water which contains oxygen, 
although most of them are killed by the drying; oxygen-free water 
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has no such effect. If the bacteria are ground up with sand, they 
no longer phosphoresce; hence the phenomenon depends on the 
integrity of some structure in the cells; ether and toluene do not 
destroy the photogen, but these reagents in oxygenated sea-water 
stop phosphorescence. Oxygenated distilled water has the same 
effect, because the cells are cytolysed. Extraction with cold alcohol 
does not destroy the power to phosphoresce, but boiling alcohol, 
cold acetone, and ethyl butyrate do. W. D. H. 


Favourable Action Exercised by Manganese on Acetic 
Fermentation. Gasrret Bertranp and Ropert Sazerac (Ann. 
Inst. Pasteur, 1915, 29, 178—181).—Production of acetic acid by 
Mycoderma aceti is considerably increased by manganese sulphate 
when the solution contains about 25 parts of manganese per 
million. The acceleration increases with the amount of manganese 
sulphate until the maximum is reached, and then decreases. 

N. H. J. M. 


The Physical Chemistry of intra-vitam Staining. J. Trause 
(Biochem. Zettsch., 1915, 69, 309—312).—A criticism of certain 
statements of Héber (this vol., i, 348), especially with reference 
to the relationship between the surface tension and toxicity, and 
the action of drugs on protozoa and bacteria, and their behaviour 
in an electric field. 8. B. S. 


The Inhibitory Action of Hydrogen Ions on Fermentation. 
Ertk Haceatunp (Biochem. Zettsch., 1915, 69, 181—191).—The rate of 
fermentation with a yeast R°XII was measured in the usual 
manner in the presence of varying concentrations of lactic acid. 
The inhibition by the acid of the rate (calculated as relative rates 
after two days) was found to be directly proportional to the 
hydrion concentration. Above 35° (and up to 40°), the inhibitory 
action of the acid increased. 8. B. 8. 


Surface Tension and Ferment Action. FE. Brarp and W. 
Cramer (Proc. Roy. Soc., 1915, [8], 88, 575—583).—The action of 
invertase on sucrose is retarded by increasing the surface of the 
system, owing, in part, to the surface active ferment being driven 
to the surface, and so prevented from combining with the surface 
inactive sucrose. It is uncertain whether the retardation is a 
surface concentration effect only, or whether surface tension also 
acts by retarding the chemical process taking place in the sub- 
strate, that is, the second phase of ferment action. 

_Indications were obtained that other ferments show retarda- 
tion by surface tension. When, however, the substrate itself is 
surface active, the conditions will differ from those where the 
substrate is surface inactive. N. H. J. M. 


Protein Changes in Yeast. II. The Influence of the 
Medium on Protein Degradation. W. Za.eski and W. ScnaTaLorr 
(Biochem. Zeitsch., 1915,- 69, 291—304).—Alcohols inhibit the 
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proteolysis of hefanol. Hydrochloric acid in low concentrations 
(WV /920—N/60) exerts no influence, but in higher concentration 
(WV /23) its action is inhibitory. Other acids (phosphoric, oxalic, 
lactic, pyruvic, acetic, and citric acids) accelerate proteolysis up 
to a certain concentration, above which they exert an inhibitory 
action. Alkalis and sodium pyruvate have an inhibitory action. 
In certain cases, the nitrogen of the individual products of autolysis 
(peptone, ammonia, and basic nitrogen) was estimated, and the 
results are tabulated. S. B. S$. 


The Development of Alkalinity in Glomerejla Cultures. 
Howarp 8. Reep and J. Tuomas Grissom (J. Biol. Chem., 1915, 21, 
159—163).—The fungus used was G. rufomaculaus, the cause of 
bitter rot in apples. When grown in Czapek’s culture solution, 
which is acid, the reaction becomes alkaline in from one to two 
months. This is due to the formation of carbonates, ammonia, 
and organic bases. W. D. H. 


Oxidation of Alcohol bySeedlings. W. Zatesk1( Biochem. Zeitsch., 
1915, 69, 289--293).—The objects employed for the experiments 
were first. cultivated for one or two days in solutions containing 
1—2% of alcohol. They were then divided into two equal parts, in 
one of which the alcohol was estimated directly after drying on 
filter paper; the other part was placed in large flasks connected 
with vessels containing potassium hydroxide solution for the 
absorption of the carbon dioxide; after an interval, the alcohol in 
these plants was estimated. In all cases, both of seedlings and 
seeds (including those of wheat), the alcohol content was smaller 
than in the control portions, in which the alcohol was estimated 
directly after removal from the alcoholic solution. The plants 
appear to have the capacity of oxidising alcohol. The results are 
not, however, sufficient to warrant the conclusion that alcohol is 
a normal intermediary product of metabolism. S. B. 8. 


Detection and Occurrence of Nitrates and Nitrites in 
Plants. Ricwarp Kiem (Bird. Zentr., 1915, 44, 162—163; from 
Centr. Bakt. Par. 1914, ii, 42, 195).—Busch’s nitron may be 
employed for localised precipitation of nitric acid, whilst the 
Griess reaction and sulphanilic acid-diphenylamine may be 
employed for nitrites. 

Nitrites occur in the expressed sap of potato tubers, in the leaves 
of Hrythrina, and in leguminous root-nodules, especially those of 
Phaseolus multiflorus. N. H. J. M. 


Importance of Glycogen and Starch as Intermediate 
Products in the Transformations Induced by Certain 
Organisms. H. [. Waterman (Chem. Weekblad, 1915, 12, 
552—556).—An investigation of the percentage of invert-sugar, 
sucrose, and starch present in bananas dried at temperatures 


between 46° and 105°. A. J. W. 
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Glucosides Hydrolysable by Emulsin in some Papilionaceous 
and Scrofularinaceous Plants. Eu. Bourquetor and (Mlle.) A. 
Ficnrennoiz (J. Pharm. Chim., 1915, [vii], 11, 219—226)—Out of 
thirteen plants examined, eleven contained glucosides which were 
hydrolysed by emulsin, the two exceptions being Coronilla varia 
and Melampyrum arvense. The largest amounts were found in 
the different varieties of Linaria. N. H. J. M. 


Influence of Phosphorus and Magnesium on the Formation 
of Chlorophyll. Eva Mameui (Atti kh. Accad. Lincei, 1915, [v], 24, 
i, 755—760; this vol., i, 633). Cultures of Zea Mais and Poly- 
gonum Fagopyrum in nutrient solutions free from magnesium 
yield plants which are either completely etiolated or only faintly 
green, and contain chloroplasts of abnormal form and colour. 
In nutrient solutions devoid of phosphorus, the same species give 
plants having an intense green coloration, and containing chloro- 
plasts of normal shape and colour. These results, which have been 
repeatedly confirmed, contradict those of Stoklasa (A., 1908, i, 
279; 1909, i, 248), who upholds the lecithin theory of the con- 
stitution of chlorophyll, and confirm the analytical results of 
Willstatter and his collaborators, who find that the chlorophyll 
molecule contains magnesium, but not phosphorus. x. Ea. Be 


The Réle of Chlorophyll. P. Mazé (Compt. rend., 1915, 160, 
739—742).—A series of four maize plants were cultivated in solu- 
tions, which, for the first two acting as controls, were of ordinary 
strength, and for the last two ten times as strong, approximately 
3°4 parts of soluble elements per 1000. The amount of water 
evaporated by each plant was measured, and on the twentieth day 
this loss of water was made good by addition of the respective 
culture solutions, the strengths for plants 3 and 4 having reached 
approximately 6°2 parts per 1000. From this date, these two 
plants began to lag behind the controls, and six days later the 
terminal leaves of plant 4 were chlorotic. Comparing one control 
and one experimental plant, it was found that on the twenty- 
fourth day the control evaporated twice as much water as the 
other, the expenditure of heat being, therefore, 180 and 90 Cal. 
respectively. This difference could not be attributed to differences 
either in the chemical work of the plant, to external conditions, or 
to difference in leaf surface of evaporation. It could only come 
from calorific energy due to the transformation of luminous radia- 
tions by the chlorophyll. A diminution of the activity of a plant 
must consequently produce a decoloration of its green organs, and 
this was found to occur in the case of plants 3 and 4, the chlorosis 
being the means by which the plant protects itself against an 
exaggerated rise in temperature. 

In the case of the control plant on the day mentioned, when the 
expenditure of heat due to the evaporation of the water was 
180 Cal., the increase in dry weight was 2 grams. For this gain 
in weight, about 8 Cal. were absorbed. The author considers 
that the difference comes from the chlorophyll, and that it is rash 


i. 632 ABSTRACTS OF CHEMICAL PAPERS. 


to attribute to this substance any immediate action on the chemical 
changes taking place during the assimilation of carbon. The réle of 
the pigments of the higher plants is purely physical. W. G. 


Phenomena of Oxidation and Reduction with Reference 
to the Chromogens of Plants. J. Woirr and (Mile) Napia 
RovucuE,mMann (Compt. rend., 1915, 160, 716—718. Compare A., 
1914, i, 789).—The authors have examined the leaves of a large 
number of plants for the presence of chromogens, which under the 
influence of the enzyme laccase give rise to a pigment which can 
be reduced by hydriodic acid, iodine being liberated. The leaves 
were crushed with an equal weight of W/2-sulphuric acid, the 
mixture filtered, and the filtrate neutralised by the addition of a 
few crystals of disodium hydrogen phosphate. The liquid was 
then divided into two parts, one kept as a control, and to the 
other one or two drops of a glycerol maceration of Russula delica, 
containing the laccase, were added. To each portion was then 
added, successively, 0°25 c.c. of a 3% potassium iodide-starch solu- 
tion and 0°15 c.c. of N-acetic acid. The more or less rapid appear- 
ance of a blue coloration in the second portion indicated the 
presence of the chromogen in the original leaf material. The 
plants examined are listed according to the time required for the 
appearance of the blue colour. Amongst those which gave nega- 
tive results were oak leaves, iris leaves, acacia leaves, Brussels 
sprouts, carnations, and the mycelium of Aspergillus niger. That 
the results obtained were due to laccase, and not to tyrosinase, in 
the extract of Russula delica was shown by heating the extract at 
70°. The oxidisable substances could not he obtained pure, but it 
was shown that they were easily dialysable without decomposition, 
and could be extracted from leaves and other plant tissues by 
aqueous ether if the medium was made slightly acid to prevent 
oxidation by any laccase present. W. G. 


Phytochemical Investigation of the Fruit of Phytolacca 
Abyssinica. R. Kueny (Arch. Pharm., 1914, 252, 350—381).—The 
fruits of Phytolacca abyssinica (P. dodecandra, Pircunia abyss- 
injca) were obtained from Ghinda and Asmara, in Erythraea, and 
botanically appeared to be identical. They were powdered, and 
extracted successively with light petroleum, ethyl ether, chloroform, 
90% alcohol, distilled water, and cold, very dilute hydrochloric 
acid. The following constituents were thus obtained. Light 
petroleum eaxtract—(1) A substance (C=77'91; H=10°62%), 
colourless powder, which exhibits the reactions of a phytosterol, and 
appears to be an unsaturated alcohol; (2) a yellowish-brown, semi- 
solid, fatty mass, solidifying at 24° (acid number, 29°85; iodine 
value, 91°18; Reichert-Meissl number, 3°26; Polenske number, 0°7, 
D'® 0°9378), from which have been isolated the preceding sub- 
stance, a hydrocarbon (C=85°83; H=14'41%), m. p. 68—69°, and 
a resin. Hthereal extract—(3) A volatile acid (calcium salt, 
amorphous, yellow powder); (4) a volatile acid, crystals, m. p. 
about 56°. Chloroform extract——Resinous matter. Ninety per 
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cent, alcoholic extract.—(5) A saponin (see below); (6) a tannin; 
and (7) a mucilage, which appears to yield galactose and pentoses 
by hydrolysis. The presence of alkaloids could not be detected. 
The air-dried fruit yields 7°56% of ash (K, Na, Ca, Mg, Fe, Al, 
P,O;, SiO, and Cl), the chief constituent being potassium 
(K,O = 23°76%). 

‘he saponin is an amorphous, colourless, strongly hygroscopic 
substance, which exhibits the usual properties of these compounds. 
It is dextrorotatory in aqueous solution, forms an acetyl and a 
benzoyl derivative, both of which are amorphous, and is hydro- 
lysed by boiling 3% sulphuric acid, yielding dextrose, levulose, 
galactose, and a prosapogenin, m. p. 245—250°, colourless, 
amorphous powder. The physiological action of the saponin and 
the prosapogenin has been examined. C. 8. 


Amount of Oil and Amygdalin in the Kernels of Prunus 
domestica. Gora Kassner and Kurt EvkELMANN (Arch. Pharm., 
1914, 252, 402—408).—The oil obtained in 42°92% yield from 
the kernels by extraction with ether is a pale yellow liquid, 
D 0°9165, acid number 1°438, saponification number 188'1, iodine 
number 104, and nj 1°4715. These values are compared with those 
of other observers. 

The residue, after the removal of the oil, is extracted with 96% 
alcohol, and the solution is treated with ether. The precipitated 
amygdalin is purified by further treatment in the same manner, 
and then amounts to 1°82%. 

After the removal of amygdalin, the residue was found to contain 
47°18% of proteins and 5°97% of ash. C. S. 


Magnesium in Albinic and Chlorotic Plants) Eva Mame. 
(Atti R. Accad. Lincei, 1915, [v], 24, i, 262—267. Compare Atti 
ist. Bot. Pavia, 1912, 15, 251).—Examination of a large number of 
plants of different species affected with chlorosis shows that, in two 
cases out of every three, the chlorotic parts contain a greater pro- 
portion of magnesium than the remainder of the plants. The 
varying nature of the physiological causes known to provoke 
chlorosis probably results in the absorption of the salts being in- 
fluenced in different ways. In eight cases out of nine, the propor- 
tion of magnesium is greater in the green parts of an albinic plant 
than in the white parts of the same individual; this result con- 
firms the close physiological relation between chlorophyll and 
magnesium. The almost general constancy observed by Swart 
(“Die Stoffwanderung in ablebenden Blattern,” 1914) in the pro- 
portion of magnesium present during the yellowing of leaves is 
probably due, not to errors of analysis, but to the fact that the 


magnesium does not migrate after scission of the chlorophyll. 
T. Mt. FP. 


Chemical Investigation of Cranberry. A. Risine (Died. Zenir., 
1915, 44, 163—166; from Kuwngl. Landtbr. Akad. Handl. 
Tidskr., 1914, 329—346).—The following substances were found in 
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cranberries: benzoic, isovaleric, malic, and citric acids, fermentable 
sugar, and a glucoside (Griebold vacciniin, C,H,,0;Bz). The 
amount of sugar varied from 5°69 to 10°39%, whilst the benzoic 
acid showed much greater variations (108°6—455 mg. per 100 
grams), and the variations in the keeping qualities of the berries 
are attributed to differences in the amounts of benzoic acid. The 
sap of cranberries is of a light colour when expressed quickly, and 
becomes’ red when exposed to air. Cranberries can be quickly 
dried at 40° without loss of sugar, free acid, and benzoic acid. 
N. H. J. M. 


The Toxic Actionof Ninhydrin. Oscar Loew (Biochem. Zeitsch., 
1915, 69, 111—115).—The action of ninhydrin (triketohydrindine 
hydrate) was found to be toxic to both higher and lower organisms. 
The moulds formed an apparent exception, due, probably, to the 
impermeability of the cells. S. B. 8. 


The Organic Phosphoric Acid Compound in Wheat Bran. 
IV. Inositol Triphosphate in Wheat Bran. R. J. ANDERSON 
(J. Biol. Chem., 1915, 20, 463—473).—The strychnine and barium 
salts of a substance from wheat bran were prepared and analysed. 
From this, the conclusion is drawn that the organic phosphoric 
acid compound dealt with consisted principally of inositol triphos- 
phate, C,H,;0,;P;. The amorphous barium salts analysed may 


have contained some diphosphate, and the monophosphate was 
isolated from the same bran. W. D. H. 


The Hydrolysis of Phytin by the Enzyme Phytase 
Contained in Wheat Bran. R. J. Anprerson (J. Biol. Chem., 
1915, 20, 475—482).—The chief products are inorganic phosphoric 
acid and certain intermediate compounds consisting, probably, of 
inositol tri-, di-, and mono-phosphates; these are identical with the 
compounds previously isolated from 0°2% hydrochloric acid extracts 
of wheat bran. Phytose partly hydrolyses all the phytin, and com- 
pletely hydrolyses some of it. W. D. H. 


The Hydrolysis of the Organic Phosphorus Compound of 
Wheat Bran by Phytase. K. J. Anperson (J. Biol. Chem., 1915, 
20, 483—491).—The maximum activity of the enzyme occurs in 
the presence of 0°1% hydrochloric and 0°2% acetic acid. With 
increase of acid its activity diminishes, and with 0°5% hydrochloric 
acid no hydrolysis occurs at all. It is destroyed by boiling with 
0°5% hydrochloric acid and by 0°25% ammonia. Wheat bran 
normally contains about 0°1% of inorganic phosphorus, that is, 
about 11% of the total soluble phosphorus. W. D. H. 


Phytin in Wheat Bran. R. J. Anperson (J. Biol. Chem., 1915, 
20, 493—500).—By digesting wheat bran with 1% hydrochloric 
acid, phytase is destroyed, and crystalline barium salts can be 
isolated having the composition C,H,.0.,P,Ba,+8H,O and 
(C,H,,0.,P,).Ba;+14H,O. These salts are identical with the tri- 
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barium phytate, and heptabarium phytate obtained from oats, 
cotton-seed meal, and commercial phytin. All these materials con- 
tain, therefore, the same organic phosphorus compound, namely, 
phytic acid or inositol hexaphosphate, C,.H,,0.,P,. W. D. H. 


Organic Phosphorus Compounds of Wheat-Bran. (CHARLES 
J. Roprinson and J. Howarp Mug Lier (Biochem. Bull., 1915, 4, 
100—117).—A large part exists as phytin, which yields a crystal- 
line tribarium salt. There is another substance, the barium salt 
of which contains only 34 instead of 38% of barium; it does not 
dialyse, so its molecule is probably larger. A third phosphorus 
compound has more carbon and less phosphorus than phytin; on 
hydrolysis it gives pentose, and its barium salt has only 31% of 
barium. It has not been obtained yet in crystalline form. 

W. D. H. 


Effect of Certain Organic Compounds on Wheat Plants in 
the Sol. Freep W. Upson and A. R. Powe tu (J. nd. Eng. Chem., 
1915, 7, 420—422).—-Vanillin is not appreciably toxic to wheat 
plants in the sgil, even when present to the extent of 1 part per 
1000 parts of soil. Salicylaldehyde does not have any toxic effect 
when present in the soil in the proportion of 0°5 part per 1000 
parts. p-Benzoquinone in concentrations below 0°5 part per 1000 
is beneficial to the growth of wheat, whilst cumarin and dihydroxy- 
stearic acid have a slightly injurious effect. In water cultures, all 
these substances have a pronounced toxic effect. The effect of 
salicylaldehyde on the growth of wheat varies with different soils. 

WwW. FP. 6. 


Atmosphere of the Soil. Its Composition and the Causes 
of Variation. Epwarp Jonn Russet and ALFrep APPLEYARD (J. 
Agric. Sci, 1915, 7, 1—48).—The atmosphere of the smls examined 
contained, on the average, 0°25 vol. % of carbon dioxide and 20°6% 
of oxygen, and its composition varies more than that of the atmo- 
sphere above the soil. The sum of the carbon dioxide and oxygen 
is usually only slightly less than that of the atmosphere; there is, 
however, a perceptible fall in the amount of oxygen during periods 
of active nitrification, and a still greater fall in water-logged soils. 

The air dissolved in the soil-water and colloids consists mainly 
of carbon dioxide and nitrogen. 

Thé fluctuations in the composition of the free air of the soil 
depend mainly on fluctuations in bacterial activity, the curves 
being similar to those showing the amounts of nitrate and the 
numbers of bacteria; the maximum values occur in the late spring 
and autumn, the minimum values in summer and winter. In 
autumn, the bacteria increase first, then the carbon dioxide, and 
finally the nitrates. 

From November to May, the curves closely follow the soil 
temperature curves, whilst from May to November they follow the 
rainfall, and to a less extent the soil moisture, curves, the beneficial 
effect of the rain, apart from soil moisture, probably being due to 
its dissolved oxygen. 
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Grass land usually- contains more carbon dioxide than arable 
land ; there is, however, no evidence to show that the growing crop 


causes any marked increase in the amount of carbon dioxide. 
N. H. J. M. 


Colloidal Properties of the Acid Soils of Japan. I. and II. 
T. Tapoxoro (J. Coll. Agric. Tohoku Imp. Univ., 1914, 6, 27—50, 
117—129).—The gel forms obtained by steeping the soils in 
different liquids and solutions vary according to the reagent 
employed, indicating that in non-humus acid soils the substances 
which produce gels are not uniform. The differences in the in- 
crease in volume between the original soils and soils which have 
been extracted with water are very small in soils which contain 
only small amounts of humus. In such soils, the rise in tempera- 
ture when steeped is probably proportional to the increase in 
volume, which is usually closely related to hygroscopicity. Adsorp- 
tion of dyes is closely related to the increase in volume. Adsorp- 
tion of ammonia has no regular relation to adsorption of dyes, 
to the increase in volume, or to hygroscopicity. The constant of 
the absorption equilibrium varies according to the concentration 
of the ammonium salt, and is greater in acid soils containing small 
amounts of humus than in soils rich in humus. 

In neutral soils, the increase in volume is greatest in humus 
soils, less in clay soils, and least in sands; the hygroscopicity is 
greatest in clay soils; the adsorption of dyes and the absorption 
of ammonia are greatest in humus soils. In each case, sandy soils 
are the last. 

The differences in the increase in volume with different reagents 
are much greater in acid than in neutral soils, due to the presence 
in acid soils of large amounts of colloids in unstable forms. 

The adsorption of dyes is usually greater in acid mineral soils 
than in neutral soils. The absorption of ammonia is also generally 
greater in the acid soils; there is, however, no great difference 
between lowest absorption with acid soils and the highest with 
neutral soils. N. H. J. M. 


Nitrogen Compounds in Rain and Snow. Frank T. Saurt 
(Trans. Roy. Soc. Canada, 1914, [iii], 8, 83—87. Compare A., 1909, 
ii, 429).—-With an average rainfall of 862°7 mm. during the seven 
years ending February, 1914, the total nitrogen in the rain 
amounted to 6°924 kilos. per hectare per annum. This includes 
organic nitrogen, in addition to nitrogen as ammonia, nitrates, and 
nitrites. The amounts of ammonia in the rain are increased by 
bush fires, which occurred each year, usually in the autumn; and 
in 1908, when the fires were unusually extensive, the total nitrogen 
for the year amounted to 9°368 kilos. per hectare. High results 
(especially ammonia and organic nitrogen) were Tequentiy 
obtained during very severe cyclonic storms, or immediately after- 
wards, owing to dust particles. N. H. J. M. 


Organic Chemistry. 


Causes of the Formation of Petroleum. A. E. TscHITSCHIBABIN 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 714—716).—The author’s results 
(this vol., i, 638) promise to throw light on the appearance of 
heterocyclic compounds of nitrogen and sulphur among products of 
dry distillation and also on the origin of petroleum. 

Since the exact cause of the phenomenon of optical activity in 
organisms is unknown, the optical activity of petroleum cannot be 
advanced as an argument either for or against the mineral origin of 
petroleum. The possibility of the formation of the hydrocarbons 
composing the greater part of petroleum from the simplest hydro- 
carboas by catalytic processes is evident from Sabatier’s and Ipatiev’s 
experiments on catalysis in presence of metals and also from the 
author’s results relating to catalytic reactions in presence of oxides and 
salts (/oc. cit.). It is quite probable that the catalysts in nature 
belong to both of these classes, local differences in them conditioning 
variations in the composition of the natural products obtained. 

The formation of petroleums containing as much as 4°7% of sulphur 
and of those containing 2°39% of nitrogen, corresponding with 
20—259 of nitrogenous compounds, is explainable more readily by 
reactions similar to those described by the author than by animal 
processes. What is known of the nature of the sulphur and nitrogen 
compounds of petroleum also accords with their origin from such 
reactions. These compounds include higher pyridine and, probably, 
hydropyridine bases, and pyrrole; the lower bases of the pyridine 
series, being readily soluble in water, should be removed from the 
petroleum and accumulated in the water of the petroleum cavities. 


=. M &. 


Fractional Composition of the Solid Paraffins in Petroleum 
as a Criterion for Judging its Geological Age. M. A. Rakuzin 
(J. Russ. Phys. Chem. Soc., 1915, 47, 641—642)—The author’s 
conclusion, that the petroleums richest in paraflins are found in 
comparatively recent formations (A., 1909, ii, 490), has been repeatedly 
confirmed by both chemical and geological investigations. An ex- 
planation of this phenomenon is furnished by the observation that 
floridin, kaolin, clay, etc., extract quantitatively from petroleum the 
lower homologues of solid paraffins (this vol., i, 489). Assuming the 
occurrence of adsorption during the natural filtration-distillation of 
petroleum, it could be foreseen that petroleums found in the later 
strata should be deprived of the lower homologues of solid paraffins 
owing to the removal of the latter by the filtering layers of the earth. 
Further, the presence in the paraflins from petroleum of lower 
homologues indicates that such petroleum has not completed its 
filtration, and consequently occurs near the position of its original 
deposition. Grosny petroleum, for instance, is probably obtained from 
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comparatively deep strata, this conclusion being confirmed by its low 
carbonisation constant. t. 8. FP. 


Specific Gravities of Cold and Hot Fractions of the Solid 
Paraffins of Petroleum. M. A. Raxkuzin and A. A. ARSENEV 
(J. Russ. Phys. Chem. Soc., 1915, 47, 642—645).—The authors have 
determined pyknometrically the specific gravities of the various 
homologous solid paraffins obtained from Grosny wee (this vol., 
i, 489). _* = A 


Catalytic Actions of Colloidal Metals of the Platinum 
Group. XIII. Hydrogenation of Ethylene with Colloidal 
Platinum. C. Paat and Anton Scuwanz (Ber., 1915, 48, 994—1001). 
—The reduction of ethylene to ethane by hydrogen in the presence of 
colloidal palladium has already been effected (Paal and Hartmann, A., 
1909, i, 545) and in the present investigation it is shown that colloidal 
platinum can be used in place of palladium; comparing solutions of 
equivalent concentration and prepared in a similar manner, palladium 
is somewhat more active than platinum. Curves are given showing 
the effect of shaking, of ageing, and of altering the concentration of 
the catalyst on the rate of reduction. The activity of the platinum 
colloid diminishes after repeated use, and although increase in the 
concentration of the platinum has a marked influence on the velocity 
of the reduction, the effect is not nearly directly proportional to the 
concentrations employed. D. F. T. 


Syntheses with the Aid of Acetylene. A. E. TscuiTscHrBaBin 
(J. Russ. Phys. Chem. Soc., 1915, 47, 703—713).—Study of the 
reactions undergone by acetylene when heated in presence of different 
catalysts shows that they consist of three principal processes : (1) 
Local decomposition of the acetylene into carbon and hydrogen, 
accompanied by polymerisation into aromatic hydrocarbons ; (2) con- 
densation to solid hydrocarbons, similar to cuprene ; (3) hydrogenation 
of acetylene and aromatic hydrocarbons with formation of hydrocarbons 
of the paraffin, olefine, and cyclic series. In general, these reactions 
do not proceed smoothly, and, according to Sabatier, are accompanied 
by resolution of the hydrocarbon molecules into the residues, CH,, 
CH,, and CH, which then undergo combination in various ways. 
From the results of Ipatiev’s experiments on the condensation of 
ethylene in presence of alumina and at a high pressure, it might be 
expected that the condensation of the more highly unsaturated acetylene 
would take place comparatively readily even at ordinary pressure. 
This is actually found to be the case. 

- Acetylene and ammonia, when passed over alumina, ferric oxide, or 

chromic oxide heated at slightly above 300°, react, giving principally 
pyridine bases. These consist mainly of a- and y-picolines in almost 
equal proportions, together with 2-methyl-3-ethylpyridine. Pyrrole, 
secondary piperidine bases, neutral compounds, and hydrogen are also 
formed. The three principal types of condensation are, therefore, as 
follows: 2C,H, +NH,=C,H,N + H,, 3C,H, +NH,=C,H,N + H,, and 
4C .H, + NH,- == O,H,,N. The quantitative composition of the con- 
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densate obtained varies with the catalyst, the proportion of pyrrole 
being increased by replacing alumina by ferric oxide. Similar mixtures 
are obtained when the catalyst consists of an oxide of a quadrivalent 
element, such as titanium, thorium, or silicon, or of various salts of 
tervalent metals, such as aluminium phosphate, kaolin, etc., but the 
latter require somewhat higher temperatures. Ethylene also yields 
pyridine bases under the above conditions, but here, also, higher 
temperatures are necessary, and it is probable that the reactions 
are preceded by decomposition of the ethylene, with formation of 
acetylene. 

When passed over heated alumina, a mixture of acetylene with either 
hydrogen sulphide or sulphur vapour condenses to form thiophen at 
comparatively low temperatures, but the reaction proceeds rapidly only 
at temperatures rather higher than those employed by Steinkopf and 
Kirchoff (A., 1914, i, 425) for the action of acetylene on pyrites. The 
thiophen is accompanied by small proportions of higher homologues, 
such as ethylthiophen. This method is even more satisfactory than 
that of Steinkopf and Kirchoff for the preparation of thiophen on 
a large scale, since it yields a purer product and is not accompanied by 
appreciable charring of the acetylene, Furan may be similarly 
obtained by passing acetylene and water vapour over alumina heated 
at 400—425°. 

Dry acetylene, in presence of alumina at 400°, gives a mixture 
of unsaturated and aromatic hydrocarbons, benzene constituting less 
than 10% of the liquid product ; the various compounds formed are 
being investigated. 

The condensation of acetylene with ammonia by heated alumina 
sometimes yields acetaldehyde-ammonia, and the conclusion is drawn 
that the first phase of the reaction consists of the combination of 
acetylene and water with formation of acetaldehyde, which then takes 
part in the condensation, the water thus liberated uniting again with 
acetylene, and so on. Thus, the traces of water which cannot be 
excluded play the part of a catalyst. This conclusion is in agreement 
with the observation that acetaldehyde-ammonia is the principal pro- 
duct obtained when moist acetylene and ammonia are passed through 
a heated tube charged with oxides of the heavy metals of the type 
RO, such as ferrous, zinc, or nickel oxide ; under the same conditions, 
moist acetylene alone gives a liquid product containing, besides com- 
pounds of high boiling point, acetaldehyde and crotonaldehyde. It is 
found, further, that when ammonia and an aldehyde are passed 
together over alumina heated at above 300°, they yield all those 
pyridine bases which have been obtained from the reagents under other 
conditions (compare A., 1906, i, 451), and exhibit also a new type 
of condensation resulting in the formation of homologues of pyridine 
with the side-chain in the 4-position ; thus, ammonia, acetaldehyde, 
and benzaldehyde give 2-and 4-phenylpyridines. Doebner and Miller’s 
reaction between acetaldehyde and aniline yields 2-methylquinoline, 
and the author finds that acetylene and aniline vapour, when passed 
over alumina at 360—420°, give, together with other products, indole 
and homologues of quinoline, 4-methylquinoline and not 2-methyl- 
quinoline being formed in predominating proportion. Careful investi- 
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gation of the products of Doebner and Miller’s reaction shows that 
these contain, in addition to 2-inethylquinoline, also a small proportion 
of 4-methylquinoline. 5 % 


Catalytic Reduction of Organic Halogen Compounds. W. 
Borscue and G. Hermpircer (Ber., 1915, 48, 850. Compare this vol., 
i, 527).—The authors have ascertained that the reduction of organic 
halogen compounds by catalytic means has been carried out in 
Wallach’s laboratory during recent years, and has even been re- 
commended for the purposes of estimating halogens (Busch, Zeitsch. 
angew. Chem., 1914, 2'7, 432). J.C. W. 


Use of Iodine as a Dehydrating and Condensing Agent. 
Haroitp Hisperr (J. Amer. Chem. Soc., 1915, 37, 1748—1763).—It 
was observed by the author that the disadvantages connected with 
the use of most of the usual condensing agents could be avoided and 
satisfactory yields of unsaturated derivatives obtained by heating the 
hydroxy-compound with a minute quantity of iodine. When isohexan- 
8-ol-8-one (diacetone alcohol) is heated alone under ordinary pressure, 
it boils at about 164° and decomposes considerably with formation of 
acetone. On distillation in presence of a minute quantity of iodine, 
however, it decomposes almost quantitatively into water and mesity] 
oxide. The use of iodine in this way as a dehydrating and condensing 
agent has now been found capable of general application. 

An account is given of experiments in which iodine was employed 
for the conversion of alcohols into unsaturated hydrocarbons, of 
ketonic alcohols into unsaturated ketones, of aldols into unsaturated 
aldehydes, and of glycols and glycerols into polyglycols and poly- 
glycerols, and for the condensation of aldehydes with polyhydric alcohols. 

A theory is proposed to explain the catalytic action of the iodine in 
such processes. E. G. 


Union of Hydrogen with Acetylenic Derivatives. V. 
Hydrogenation of Tetraethylbutinenediol [y{- Diethyl - A°- 
octinene-yf-diol]. Y.S. Zarkinp and N. K. Bysrrsaxov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 680—688).—-y£-Diethyl-As-octinene- 
y¢-diol has m. p. 77—78°5°, b. p. 110—115°/13 mm. ; locitsch (A., 
1914, i, 375) gave m. p. 73°, b. p. 140—141°/20 mm. This compound 
was hydrogenated in the manner previously described (compare Zal- 
kind, A., 1914, ii, 257, 258), the results showing that it belongs to the 
class of glycols which combine with difficulty with hydrogen. Even 
when a greater proportion of catalyst is employed than with Be-dimethy]- 
Ayv-hexinene-fe-diol, the reaction proceeds slowly, especially towards 
the end. 

When platinum black.is used as catalyst, the combination with 
hydrogen at 18—19° is rapid, and the value of k, calculated for a 
uni-molecular reaction, correspondingly high until 50% of the total 
hydrogen has been combiaed. ‘The reaction then gradually slackens 
as far as 90% of hydrogen, after which the value of & begins to 
increase, in consequence of reduction to the saturated alcohol. The 
latter reaction proceeds slowly, its influence being appreciable only 
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when the original hydrogenation approaches completion. The velocity 
constant diminishes only slightly more slowly than the proportion of 
catalyst taken, values of & related as 4°25:1°63:1 being obtained with 
amounts of platinum in the ratios 5 : 1°67: 1. 

When colloidal palladium is used instead of platinum, the acetylenic 
glycol exhibits still greater difficulty in combining with hydrogen. 
The values obtained when 0°01, 0°02, and 0°03 gram of the catalyst 
are employed per 1°98 gram (0°01 gram-mol.) of the glycol remain 
constant until 90% of the theoretical amount of hydrogen enters into 
combination and, further, are approximately equal, namely, 0°041, 
0040, and 0°044. Use of 0:005 gram instead of 0:01 gram of the 
catalyst results in marked diminution in the initial velocity, which 
then begins to diminish after combination of 50% of the hydrogen. 
The failure of the proportion of catalyst to influence the velocity of the 
reaction in the above three instances is probably due to the fact that 
yC-diethyl-A®-octinene-yf-diol exerts a greater retarding effect than 
Be-dimethy]-Ay-hexinene-Be-diol. Similar independence of the velocity 
of the reaction on the proportion of catalyst has been observed in 
certain fermentative processes, for instance in the action of emulsin 
on salicin (compare Tammann, A., 1896, ii, 244) and in that of large 
proportions of pepsin (compare Woker, “Die Katalyse,” Stuttgart, 
1910, 152). 

yt-Diethyloctane-y{-diol, C,H,(CEt,*OH),, forms odourless crystals, 
m. p. 66—67°5°, has the normal molecular weight in boiling ether, and 
forms a liquid acetyl derivative with a pleasant odour. When heated 
with dilute sulphuric acid, it yields the corresponding owide, C,,H,,O, 
which is a colourless liquid, b. p. 204—206° or 89—90°/9 mm., with a 
pleasant odour. 

yt-Diethyl-A°-octene-yé-diol, C,H,(CEt,*OH),, forms odourless, acicular 
crystals, m. p. 77—78°5°, exhibits normal ebullioscopic behaviour in 
ether, and decolorises solutions of bromine and of alkaline per- 
manganate. It gives no marked coloration with concentrated sulphuric 
acid, whereas y{-diethyl-A*-octinene-yé-diol gives an intense orange- 
yellow colour. Zz. Mi. &, 


Union of Hydrogen with Acetylenic Derivatives. IV. 
Hydrogenation of Diphenyldimethylbutinenediol [fe-Diphenyl- 
Av-hexinene-fe-diol. Y. S. Zarkinp and K. V. KvapiscHevskt 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 688—703).—The authors have 
investigated the hydrogenation of the two isomeric fe-dipheny]l- 
Ay-hexinene-Ge-diols (compare Iocitsch, A., 1914, i, 375; Dupont, 
A., 1910, i, 379) in alcoholic solution in presence of colloidal palladium 
and in ethereal solution in presence of platinum black (compare A., 
1914, ii, 257, 258). 

In the former case, the hydrogenation at 15° follows different courses 
with the two isomerides. Isomeride I, m. p. 163°, combines with two 
atoms of hydrogen in six hours, and isomeride II, m. p. 125—127°, in 
100 minutes, 80% undergoing hydrogenation to the corresponding 
ethylenic glycol in 140 and 30 minutes respectively; the mean 
values for k are 0°0090 and 0°0260. With the second isomeride, 
k remains moderately constant throughout, whilst with the first, it 
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shows a continuous fall, excepting towards the end of the absorption, 
when a slight rise occurs. If the proportion of colloidal palladium 
used with isomeride I is doubled, & exhibits a similar degree of 
constancy to that found with isomeride II (compare Zalkind and 
Pischtschikov (this vol., ii, 435). The velocity of hydrogenation varies 
with the properties of the colloidal palladium employed. Further, the 
values of k, at least during the initial stages of the hydrogenation, are 
very nearly proportional to the relative amounts of palladium present. 

When the complete hydrogenation of these acetylenic glycols to 
saturated glycols in presence of platinum black is studied, it is found 
that the two isomerides again exhibit marked differences in behaviour, 
but in this case compound I reacts with far greater velocity than 
compound II, double the proportion of catalyst being required with 
the latter in order to give the same value of & as with isomeride I. 

In general the hydrogenation of these compounds in presence of 
platinum black exhibits retardation after two atoms of hydrogen have 
been combined, but such retardation is comparatively slight. When, 
however, colloidal palladium is used, hydrogenation proceeds com- 
paratively rapidly until the amount of hydrogen absorbed corresponds 
with the formation of the ethylenic glycol and subsequently takes 
place only very slowly, the curve exhibiting a sharply defined change 
of direction, These results are in accord with those obtained with 
other acetylene derivatives (loc. cit. ). 

Each of the two isomeric fe-diphenyl-Ay-hexinene-fc-diols should 
be capable of yielding two ethylene and one saturated glycols. Thus, 
for the syn-compound : 


OH OH OH H H OH 
Ph-C-CiC-C-Ph —> Ph-C—O:C-C-Ph and 
Me Me Me Me 
(A.) (A,-) 
OH H OH OH OH 
Ph:‘C—G:C-C-Ph —>  Ph-O-CH,-CH,°C-Ph 
Me H Me Me Me 
(A..) (A;.) 
A similar scheme holds good for the anti- or racemic-compound : 
OH Me OH H H Me 
Ph-C-CiC-C-Ph —> Ph-C—G:C-O-Ph and 
Me OH Me OH 
(B.) (B,-) 
OH H Me OH Me 
Ph-C—O:C-O-Ph —>  Ph-C-CH,-CH,*0-Ph 
Me HOH Me OH 
(B,.) (B;.) 


Be-Dipheny!-A’-hexinene-Be-diol I (m. p. 163°) gives Be-diphenyl- 
Av-hexene-Be-diol 1, C,H,(CPhMe-OH),, m. p. 97—102°, which has the 
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normal molecular weight in boiling acetone, gives a faint yellow 
coloration with concentrated sulphuric acid, decolorises alkaline 
permanganate solution, and combines with bromine. Treatment of the 
glycol with bromine in chloroform solution results in the evolution of 
hydrogen bromide and the formation of a single bromo-derivative, 
C,,H,,0,Br, which forms crystals, m. p. 161°. Since this ethylene 
glycol is not converted into the corresponding oxide when treated with 
dilute sulphuric acid, it is assumed to be an anti-compound of structure 
A, or B,. 

"Be-Diphenyl-A’-hexinene-Be-diol II (m. p. 125—127°) gives Be- 
diphenyl-A’-hexene-Be-diol Il, C,H,(CPhMe-OH),, m. p. 110°, which 
shows normal ebullioscopic behaviour in acetone, and towards con- 
centrated sulphuric acid and alkaline permanganate behaves in the 
same way as its isomeride. When boiled with dilute sulphuric acid it 
gives, however, the corresponding oxide, C,,H,,0, which isa liquid with 
a faint, pleasant odour, and has the normal molecular weight in boiling 
acetone. The hexenediol II is, therefore, regarded as a syn-compound 
of structure A, or B,. 

Be- Diphenylhexane- Be-diol I, C,H,(CPhMe-OH),, corresponding with 
the hexenediol I, forms odourless, white crystals, m. p. 142°, has the 
normal molecular weight in boiling acetone, and gives a faint, yellow 
coloration with concentrated sulphuric acid. 

Be-Diphenylhewane-Bediol Il, C,,H,.O,, corresponding with the 
hexenediol IJ, forms small, crystalline columns, m. p. 154°, gives the 
normal molecular weight in boiling acetone, and is converted by hot 
dilute sulphuric acid into the corresponding owide, C,,H,.O, which 
forms white crystals, m. p. 72°. 

Consequently, acetylenic glycol, m. p. 163°, —> ethylenic glycol 
(anti-form), m. p. 97—102° —> saturated glycol, m. p. 142°, and 
acetylenic glycol, m. p. 125—127°, —> ethylenic glycol (syn-form), 
m. p. 110°, —> saturated glycol, m. p. 154°. It has not yet been 
established which of these series corresponds with configuration A and 
which with configuration B. z BF. 


Constituents of Animal Fats. The Fat of Caballus Equus. 
J. Kuimont, E. Metstand K. Meyer (Monatsh., 1914, 35, 1115—1127). 
—By repeated crystallisation of the fat, derived from various parts of 
the horse, from a mixture of acetone and chloroform, and finally from 
ether, the authors have isolated a glyceride, m. p. 60°, saponification 
number 856°4, which, on hydrolysis, yields heptadecoic (margaric) acid, 
and therefore consists of triheptadecoin (trimargarin). The liquid 
portion of the fat contains glycerides of oleic, linolic, and linolenic 
acids. For full details of the detection and separation of the above 
substances the original must be consulted. 

In view of the occurrence of heptadecoic acid in horse fat and also in 
oil of coffee beans (Meyer and Eckert, A., 1911, i, 106), the authors 
are of the opinion that this acid is more widely distributed in fats than 
has hitherto been imagined, and that many of the supposed eutectic 
mixtures of palmitic and stearic acids really consist of heptadecoic 
acid. This, for example, has been shown to be the case with the 
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eutectic mixture isolated by Klimont and Meisl (A., 1909, ii, 597) 
from goose fat. F. B. 


Nitroglycerin [Glyceryl Trinitrate.| III. Nature of the 
Isomerism of Nitroglycerin and Sensitiveness of the Frozen 
Product to Shock. Harotp Hispert (Chem. Zenir., 1914, ii, 
1097—1098 ; from Zettsch. ges. Schiess. Sprengstoffwesen, 1914, 9, 
305—307, 321—322).—The author compares the phenomena observed 
with the previously described isomerides of glyceryl trinitrate with 
other transformations recorded in the chemical literature and is 
led to the conclusion that the solid labile and stable compounds 
are chemically isomeric—possibly in the sense of the formule : 


CH,*0-NO, 
I 
CH-O-NO, 
I 
CH,-0-NO, 


Each isomeride can retain its structure in the liquid state; freshly 
prepared glyceryl trinitrate is generally a mixture of a large amount of 
the liquid Jabile isomeride and a smal] quantity of the liquid stable 
isomeride. 

A number of theories are advanced in explanation of previously 
recorded observations, and, particularly, of the sensitiveness of the 
frozen product to shock. H. W. 


Complex Compounds of Platinum with Organic Tellurides. 
E. Frirzmann (J. Russ. Phys. Chem. Soc., 1915, 47, 588—590. 
Compare A., 1912, i, 71).—Benzyl telluride platinous chloride, 
PtCl,,2(CH,Ph),Te, prepared by mixing an alcoholic solution of benzyl 
telluride (compare Tschugaev and Chlopin, A., 1914, ii, 455) with 
aqueous potassium platinochloride, or by the interaction of benzyl 
telluride and tripropylamine platinochlorids (compare Tschugaev, A., 
1914, i, 1054) in absolute alcohol, forms an orange powder, and in 
solution, especially when heated, readily undergoes decomposition into 
tellurium, platinum and dibenzy]; it may, however, be separated rapidly 
from its chloroform solution as a microcrystalline, greenish-orange 
powder. In the solid state it remains unchanged for months, It 
begins to decompose at 115—120°, and is not melted even at 200°. In 
freezing bromoform it exhibits the normal molecular weight. The 
method of formation of the compound and its properties indicate that 
it has the co-ordination formula, [Pt{(CH,Ph),Te},Cl,]. 

The estimation of the platinum and tellurium in the compound was 
carried out as follows. A weighed quantity was evaporated at least 
twice nearly to dryness with 50 c.c. of aqua regia, the residue was 
dissolved completely in hot water and the solution, after acidification 
with hydrochloric acid, heated to boiling and precipitated with a hot 
saturated solution of hydrazine sulphate, the liquid being then kept 
gently boiling for about thirty minutes. The black precipitate was then 
introduced on to a weighed filter, washed with boiling water, dried at 


ORGANIC CHEMISTRY. i. 645 


110° for not longer than an hour, and weighed. This weight repre- 
sents the platinum and tellurium together. The tellurium was 
removed by evaporation with fuming nitric acid and the residual 
platinum heated to constant weight. a. Se Be 


Preparation of Ammonia and Formic Acid. H. Haaxn 
(D.R.-P. 281044 ; from J. Soc. Chem. Ind., 1915, 34, 611).—Ammonia 
and formic acid are formed when compounds like the ferrocyanides 
are heated with water or bases. The reaction in the case of potassium 
ferrocyanide is given by the equation : 

K,Fe(CN), + 14H,O = 4H-CO,K + 2H-CO,NH, + 4NH, + Fe(OH).,. 

If the decomposition is brought about by potassium hydroxide 
solution, the filtrate from the ferrous hydroxide, after boiling off the 
ammonia, is a pure solution of potassium formate. J.C. W. 


Vapours from Drying Paint Films. H. H. Kine(J. Ind. Eng. 
Chem., 1915, '7, 502—504. Compare A., 1914, i, 380; this vol., i, 
117).—Experiments carried out by the author afforded evidence that 
carbon monoxide is one of the gaseous products given off in the 
drying of paint films ; the production of the gas does not appear to be 
favoured by the presence of any one pigment. Klein (loc. cit.) has 
pointed out the well established fact that linseed oil films give off 
formic acid during drying, and, since fuming sulphuric acid decomposes 
this acid with the formation of carbon monoxide, the passage of the 
gaseous products from drying paint through sulphuric acid previous to 
the application of tests for carbon dioxide is inadvisable. In the 
author’s experiments, the gaseous products were passed through 
barium hydroxide solution before the carbon monoxide was estimated 
by the iodine pentoxide method. The quantity of carbon monoxide 
found was extremely small, and no serious danger would be likely to 
arise in dwellings, as the gas would be too highly diffused, and removed 
to cause any harm. W. P.S. 


Preparation of Acetic Acid from Acetylene. CHEMISCHE 
Fasrik GRIksHEIM-ELEKTRON (Fr. Pat. 473158; from J. Soc. Chem. 
Ind., 1915, 34, 491).—Acetylene, oxygen, and the requisite amount 
of water are caused to react in the presence of mercury com- 
pounds, such as the acetate, sulphate or phosphate, and in acetic 
acid, or any organic acid like chloroacetic or lactic acid which can 
easily be separated from the acetic acid formed. Contact substances 
such as iron oxides or vanadium pentoxide, and accelerating agents 
like phosphoric acid, sulphuric acid or hydrogen sulphates are 
recommended. The gases should be introduced alternately, in small 
quantities, into the acid mixture. Ethylidene diacetate is formed 
intermediately if glacial acetic acid is the medium. J.C. W. 


The Comparative Volatility by Distillation with Steam of 
Some Organic Acids. W. (icusner pg Coninck and R. Raynaup 
(Rev. gen. Chim. pure appl., 1914, 17, 201—202).—A comparison of 
the volatility of formic, acetic, propionic, butyric, and tsobutyric acids 
when distilled with an excess of water. In each case 5 c.c. of the 
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acid were mixed with 25 c.c. of water and distilled, the distillate 
being collected in 5 c.c. portions and the amount of acid in each 
portion estimated. With formic and acetic acids the amount of acid 
present in each fraction steadily increases as the distillation proceeds ; 
with propionic acid it remains constant, and with butyric and iso- 
butyric acids decreases. W. G. 


Trichloroacrylic Acid and Some of its Derivatives. II. 
J. Borsexen and J. F. Carribre (Rec. trav. chim., 1915, 34, 179—186. 
Compare A., 1913, i, 821).—Attempts to purify trichloroacrylic acid 
by distillation under reduced pressure (30 mm.) resulted in a portion 
of the acid being converted into its anhydride. The acid shows 
marked association when dissolved either in benzene or in nitrobenzene, 
whilst in water it is almost completely dissociated. The authors 
have studied the system, water—trichloroacrylic acid, by determining the 
solidification points of mixtures containing slowly increasing percentages 
of the acid. The results are set out in detail, and two curves given in 
the original. W. G. 


Composition, Structure, and Properties of Gynocardinic 
Acid and some of its Derivatives. I. J. OsTromissLeNskr and 
A. M. Bereman (J. Russ. Phys. Chem. Soc., 1915, 47, 318—334),— 
Crude gynocardinic acid consists of a mixture of isomeric, unsaturated 
acids, C,,H,,,;CO,H. The pure acid, separated either by fractional 
crystallisation from alcohol or by means of the copper salt, forms 
small leaflets or plates resembling naphthalene crystals, m. p. 
67°5—68°5°, and only with difficulty yields accurate results on com- 
bustion. Its salts with the alkali metals form typical soaps; the 
barium salt was also prepared. The copper salt (Cuprum gynocardicum) 
exists in two modifications : a-Copper gynocardinate forms a dark green 
or bluish green, amorphous mass, m. p. 69°5—70°5°, plastic at the 
ordinary temperature, and soluble in ether and other solvents and in 
fais. It forms double salts with copper acetate, 

(C,H ,0,Cu)m ,[ (Cy7Hg°C0,).Cu Jn, 

and with barium, calcium and zine chlorides, all of these being 
insoluble in solvents of the original salt. When heated for a short 
time in solution, it assumes a cinnamon-brown colour, the original tint 
slowly returning when the solution is kept in a closed vessel. On 
prolonged heating or on storing in a hermetically sealed vessel, the 
a-copper salt is converted into the polymeric, insoluble B-form, which 
melts at a considerably higher temperature. The acid, separated from 
the B-salt and again treated with cupric acetate, yields only the 
a-salt. 

Methyl gynocardinate, C,,H,,‘CO,Me, forms a buttery liquid with a 
pleasant odour and blue fluorescence, b. p. 320—330°. 

Treatment of the solid acid with concentrated sulphuric acid 
converts it into hydroxygynocardinic acid, which forms sphero-crystals 
of prismatic needles and has an odour recalling that of stearic acid. 
Gynocardinic acid gives a yellow coloration with tetranitromethane, 
decolorises alkaline permanganate, and unites with hydrogen haloids 
and bromine. The dibromide, C,,H,,Br,"CO,H, forms an almost 
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colourless, buttery liquid, solidifying to a snow-white, crystalline 
mass at 0°, and crystallising in prismatic needles from acetone at 0°. 
eA 


Free and Combined Organic Acids in Worts and Beer. W. 
Winpiscn and K. tren Doornxaat Kootman (Chem. Zentr., 1914, ii, 
796; from Woch. Brau. 31, 225—229, 235—237, 252—255, 
275—282, 295296, 303—308, 311—316).—The greater the amount 
of basic substances in worts, resulting from large amounts of calcium 
carbonate in the mash water, the greater is the tendency of the yeast 
to produce organic acids. As regards lactic acid the amount depends 
on a variety of causes, mainly the mash process and the amount of 
alkali in the medium. 

The increase in acidity is best estimated by titration with sodium 
hydroxide in presence of litmus, whilst with methyl-orange the amount 
of bases combined with organic acids may be estimated. 

The acidity of beer depends on the malt employed, on the amount of 
salts present in the water, on the mash process, on the race of yeast, 
and on the treatment of the uofinished product. The volatile acids 
are mostly free and the fixed acids mostly combined ; whilst lactic acid 
holds an intermediate position, one-third being free and the rest 
combined. N. H. J. M. 


Reactions of Ethyl Sodiomalonate. I. C. Lorine Jackson 
and F. ©. Wuirmore (J. Amer. Chem. Soc., 1915, 37, 1522—1537).— 


The work of Jackson and Robinson (A., 1890, 377) and of 
Jackson and Bigelow (A., 1912, i, 101) has led to the following 
explanation of the reactions of ethyl sodiomalonate. When a halo- 
genated organic substance reacts with ethyl sodiomalonate, an additive 
compound is first produced by the attachment of the halogen and the 
organic radicle to the enolic form of the ester, thus : 
OEt-C(ONa):CH-CO, Et + RX = OEt-CX(ONa)-CHR-CO, Et. 
Owing to the attraction of the sodium, the negative part of the com- 
pound is added to the carbon atom bearing the ONa group. In most 
cases, this would be the halogen atom, X, and the compound would 
readily undergo the following decomposition : 
OEt:CX(ONa)-CHR-CO,Et = NaX + CO,Et-CHR-CO, Et. 
In some cases, however, the organic radicle is more negative than the 
halogen, especially if the latter is iodine, and the additive compound 
then has the formula OEt*CR(ONa)*CHX-CO,Et, and will break up 
into RNa+CO,Et-CHX:CO,Et unless the radicle cannot combine 
with sodium. In the last case, the additive compound should be much 
more stable than in the two preceding cases, but, on acidification, the 
hydrogen compound of the radicle, RH, would be formed together with 
the halogenated ester, CO,Et-CH X-CO,Et. 

The reaction between ethyl sodiomalonate and 1-bromo-2 : 4 : 6-tri- 
iodo-3 : 5-dinitrobenzene (Jackson and Bigelow, loc. cit.) has been sub- 
mitted to further study, and an additive compound, 

C,BrI,(NO,),,OEt-C(ONa)-CH-CO, Et, 
has been isolated. This substance is usually obtained as a dark red, 
amorphous solid, but on one occasion it appeared in the form of 
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clusters of needles. It is quite stable when not exposed to the air, but 
is decomposed by water or dilute acid. The decomposition with acid 
results in the formation of 1-bromo-2 : 6-di-iodo-3 : 5-dinitrobenzene and 
ethyl iodomalonate ; if, however, an excess of ethyl sodiomalonate is 
present, ethyl ethanetetracarboxylate is produced. 

An improved methed is described for the preparation of 2: 4 : 6-tri- 
iodoaniline. Di-iodoaniline hydrochloride darkens at 185° and melts at 
207° (decomp.). E. G. 


Ethyl Succinylsuccinate. Study of its Constitution, Some 
Derivatives, and Absorption Spectra. H. D. Greps and H. C. 
Britt (Philippine J. Sci., 1915, 10, [A], 51—61).—When the mother 
liquor, from which ethyl succinylsuccinate has been obtained, is 
concentrated, a small quantity of a yellow, crystalline substance 
separates which differs considerably in its properties from the first 
product. The primary product has a very slight greenish-yellow 
colour, m. p. 127°, is less soluble in alcobol, absorbs bromine readily, 
and shows an absorption band at 1/A=2660. The yellow substance 
melts at 123°, is more soluble in alcohol, does not absorb bromine, and 
the absorption band at 1/A= 2660 is more persistent than that of the 
former. According to Meyer’s method of estimating the enol form, the 
pale yellow substance consists of about 90% of enol, whilst the other is 
found to represent the pure keto form. These observations show that 
ethyl succinylsuccinate exists in the form of enolic and ketonie modifi- 
cations. It is probable that the pure enol form is colourless, whilst the 
yellow colour of the keto-form is due either to general absorption 
or to the extension of an absorption band which borders on the visible 
region. 

The effect of alkali on the absorption spectra of the two isomerides 
has been examined, and photographs of the spectra of the diacetyl 
derivative and of the di-imide were obtained, which were compared with 
the spectra of methyl salicylate and of methyl o-acetoxybenzoate. The 
relations exhibited by the absorption curves afford evidence of a close 
similarity between methyl salicylate and the enol form of ethyl] succiny!- 
succinate. The fixation of the labile hydrogen atom or the saturation 
of the free affinities of the oxygen atoms in the para-position destroys 
the absorption band. H. M. D. 


The Formation of Humic Substances from Organic 
Substances. Wut1iam Bercrorr Botromitry (Biochem. J., 1915, 
9, 260-—268).—On boiling sugars with hydrochloric acid, a mixture of 
humic acid and bumin substances is obtained, varying in proportion 
with the sugar used ; the composition of the humic acid approximates 
very closely to that of the natural acid from soil or peat. 

Humic acid and humin are also produced from sugars by lactic, 
acetic, and other organic acids, or by heat alone. These substances 


are not obtainable from proteins free from carbobydrates. 
W. D. H. 


Aldehyde-ammonia and Chloral-ammonia. Ossian AscHAN 
[with Y. Vaskro] (Ber., 1915, 48, 874—891).—According to Delépine 


ORGANIC CHEMISTRY, i, 649 


(1897-1899) aldehyde-ammonia is a trihydrate of a trimethylhexa- 
hydrotriazine, CHMe< rn OH N H. If this is so, it should form 
two geometric isomerides. The present work was undertaken with 
the idea of preparing the unknown isomeride, but this was not 
accomplished. Some light on the chemistry of aldehyde-ammonia is 
afforded, however, by other observations. 

In the first place, it is found that aldehyde-ammonia can be 
crystallised from hot water. It may be prepared conveniently by 
mixing concentrated aqueous ammonia and acetaldehyde at below 0°, 
shaking the mixture with a little ether for an hour or so, and then 
leaving for a day in the cold. Both the white crystals which separate 
(yield 56%) and the product obtained by crystallisation from hot water 
have m. p. 95—99°, which is much higher than the recorded m. p., 
70—80°. In all the usual organic solvents the substance loses 
ammonia on boiling, so ebullioscopic measurements of the molecular 
weight were made in acetaldehyde. ‘The constant for this solvent was 
obtained by means of /-borneol and benzophenone and found to be 
118. Even in acetaldehyde, the aldehyde-ammonia was found to 
undergo dissociation, for the observed molecular weight was about 
half that required by the formula C,H,ON. Cryoscopic measurements 
ia water gave values which approximated to the formula (C,H,ON), 
at first, but after leaving the solutions for twenty hours or so, the 
values agreed with (C,H,ON),. If the trimeride is a trihydrate of 
the above triazine ring, it should compare in stability with cyanuric 
acid, but the facts that the trimeride breaks down into a dimeride, and 
is so easily decomposed by dilute acids or boiling organic solvents, are 
contrary to the assumption of a stable ring structure. The use of 
aldehyde-ammonia in such cases as the synthesis of alanine (which can 
be carried out with the aqueous aldehyde-ammonia) and the pyridine 
synthesis, argues for the view that the C,H,ON residues are linked by 
the nitrogen atoms. 

The author’s theory is, therefore, that the unknown unimolecular 
aldehyde-ammonia (which would probably be a liquid) exists in old 


solutions as the compound (I), and in the solid state as the trimeride (I1), 
thus : 


20H-CHMe-NH, —> OH:NH,(CHMe-OH )(CHMe-NH,) + 
(I.) 


OH-CH Me:-NH,=OH-CHMe-NH,(OH)-CHMe-NH,(OH)-CHMe:NH, 
(IL) 

Delépine also described an anhydrous aldehyde-ammonia, which can 
be obtained in glistening cubes, m. p. 85°, by leaving the hydrate over 
sulphuric acid in a vacuum desiccator, It is now shown that the 
ordinary aldehyde-ammonia is immediately precipitated when water is 
added to the solution in chloroform. Ebullioscopic determinations of 
the molecular weight show that the substance suffers dissociation even 
in ether or acetaldehyde. The values obtained in cold benzene agree 
with those of Delépine, but are interpreted in favour of the formula 
CHMe:N-CHMe-NH-CHMe-NH,. If this compound lost ammonia, 
it should form an analogue, CHMe(N:CHMe),, of hydrobenzamide, 
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CHPh(N:CHPh),. This might well be brought about, and then 
a difference between aromatic and aliphatic aldehydes would 
disappear. 

When aldehyde-ammonia is prepared by passing ammonia into an 
ethereal solution, the filtrate contains a very soluble by-product, 
C,H,,0,N,. As much as a 20% yield may be isolated by quickly 
evaporating the solvent by a blast of dry air, dissolving the residue 
again in the same volume of ether, filtering, and evaporating as 
before. The new compound forms glistening, white leaflets, m. p. 
45—47°, decomp. 70—80°, but decomposes in a few hours. The 
molecular weight in cold benzene was found to agree with the above 
formula, and in view of the instability of the substance, it is regarded 
as dihydroxytriethylidenedi-imine (111), formed by the condensation of 
acetaldehyde with the dimeride (1), thus :— 

OH-CHMe-NH-CHMe-NH, + CH,-CHO=CHMe(N H-CH Me-OH), 
; (I1L.) 

The above new observations on acetaldehyde led to a study of 
chloral-ammonia. A pure preparation was obtained by passing 
ammonia into a chloroform solution of chloral (Schiff, 1877) or into a 
cold solution of dry chloral hydrate in ether. The compound forms 
small, granular crystals, m. p. 72—74°, which dissociate in aqueous 
solution. The values for the molecular weight observed in cold 
benzene agreed, as did those of Delépine, with the formula 
C,H,O,N,Cl,. When left over calcium chloride in a vacuum desiccator 
for a few days, it lost ammonia and gave a compound, m. p. 51—53°, 
the molecular weight of which in cold benzene corresponded with 
C,H,O,NCI,. The substance recombined with ammonia in benzene 
solution. ‘These compounds are regarded as the hydrate of hydroxy- 
aminobistrichloroethylidene-imine, 

OH-CH(CCI,)-N H-CH(NH,)-CCl,,H,0, 
which is the analogue of the dimeride (I), and dihydrowybistrichloro- 
ethylidene-imine, NH{[CH(OH)-CCI,],. ‘he latter compound is the 
aliphatic analogue of ‘ benzaldehyde-ammonia,’ NH(CHPh-OH), 
(Francis, A., 1909, i, 588), and therefore brings the aliphatic and 
aromatic aldehydes into line, even in respect to their compounds with 
ammonia. J.C. W. 


Pentosuria. Ernst Zerner and Rupo.trine Wa tucn (Monatsh., 
1914, 35, 1025—1036).—When mixed with /-xylosephenylosazone, 
the m. p. of the phenylosazone of urinary pentose is elevated to 
199—201°. The pentose must therefore be /-lyxose, d-xylose or the 
xyloketose corresponding with these aldoses (compare A., 1914, i, 230; 
Levene and Forge, A., 1914, i, 1027). 

Polarimetric examination of the urine after removal of the nitro- 
genous substances shows that the pentose is dextro-rotatory, and thus 
cannot be identical with d-xylose which is levorotatory. 

It forms with dimethylhydrazinodiphenylmethane (Braun, A., 1908, 
i, 700, 737) an osazone approximating in composition to the formula 
C,,H,,0O,N,, but whether this osazone is derived from /-lyxose or 
xyloketose could not be determined. 
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Dimethylhydrazinodiphenylmethane forms with glycuronolactone 
a dihydrazone, C,,H,,0,,N,, slender, white needles, m. p. 164° (decomp.) ; 
with d-lyxose it forms a dihydrazone, m. p. 156°, and not 171° as given 
by Braun. 

Braun’s statement that his dihydrazine does not react with ketoses 
is incorrect, for d-fructose yields an amorphous, brown osazone, 
C,,H,,0,N,, which is not completely fused at 200°. 

The different values recorded in the literature for the rotation of 
l-arabinosazone and /-xylosazone are due to these substances showing 
mutarotation. F. B. 


New Derivatives of Dextrose and Cellobiose. Giza ZemPpLin 
and Epvarp Dersiperivs LAszié (Ber., 1915, 48, 915—926).—The 
authors have prepared a number of penta-acyl derivatives of dextrose 
by the action of the acid chlorides of higher fatty acids, in the presence 
of dry pyridine, in very cold chloroform. Using acetobromodextrose 
and acetobromocellobiose, they have also prepared some mixed acyl 
compounds, by boiling them with silver salts in benzene. 

Pentaisovaleryl-B-dextrose, C,H,0,(C;H,O),, forms very long, thin 
needles, m. p. 92°, [a}}’ + 9°1°; pentalauryl-a-dextrose, C,H,O,(C,.H,,0);, 
forms very long, slender needles, m. p. 52°, [a]}) + 40°62°; pentalaury/- 
f-dextrose crystallises in stellar aggregates of slender needles, m. p. 
66°, [a]p +3°9° ; pentapalmityl-a-dextrose, C,H,O,(C,,H,,0),, has m. p. 
75°, [alp +29°7°, and pentapalmityl-B-dextrose forms microcrystalline 
spherules, m. p. 72°, [aly +4°6° (compare a pentapalmityldextrose 
described by Stephenson, A., 1913, i, 952); pentastearyl-B-dextrose, 
C,H,0,(C,,H;,0),, is a similar substance with m. p. 78°, [a]? + 14:12°. 
These are all sparingly soluble in alcohol or water, but freely soluble in 
ether, light petroleum, or carbon disulphide. 

The chlorocarbonic esters also reacted like the acyl chlorides, Penta- 
methylcarbonato-B-dextrose, C;H,0,(CO,Me),, forms microscopic, rhombic 
plates, m. p. 122—123°, |a]j? + 1°35°, and pentaethylcarbonato-B-dextrose, 
U,H,O,(CO,Et),, large columns or stout plates, m. p. 102°, [a]? + 2°47°. 
These are sparingly soluble in ether, light petroleum, or carbon 
disulphide. 

Benzoyltetra - acetyl-B-dextrose, C,H,O,BzAc,, from acetobromo- 
dextrose and silver benzoate, crystallises in glistening prisms, m. p. 
146°, [a]? —28:1°; salicyloyltetra-acetyl-B-dextrose, C,,H,,0O,., forms 
prisms, m. p. 184°, [a]? —43°4°; and hippuryltetra-acetyl-B-dextrose, 
C,H,0,Ac,*CO-CH,*N H Bz, separates in small needles, m. p. 193—194°, 
[aly +3°64°. Benzoylhepta-acetylcellobiose, C,,H,,0,, BzAc,, crystallises 
in thin needles, m. p. 210°, [a] — 30°5° ; salicyloylhepta-acet ylcellobiose, 
C,,H, 0,9, forms small needles, m. p. 221—223°, [a]? —43°43°; and 
hippurylhepta-acetylcellobiose, C,,H,,0,,N, yields slender needles, m. p. 
186°, [a]p — 15°04°. 

All the rotations were observed in chloroform solutions. 

J.C. W. 


Existence of a Third Crystalline Penta-acetate of Galactose. 
C.8. Hupson (J. Amer. Chem. Soc., 1915, 3'7, 1591—1593).— When 
galactose is acetylated with acetic anhydride and sodium acetate and 
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the product poured into cold water, the penta-acetate, m. p. 142°, 
separates. On extracting the water with chloroform and allowing 
the chloroform solution to evaporate slowly at the ordinary temperature, 
a further quantity of the same penta-acetate is obtained. The 
mother liquor from the latter yields crystals of another galactose 
penta-acetate which is not identical with that described by Hudson and 
Parker (following abstract), but has m. p. 98° and [a]}-41°6° in 
chloroform. E. G. 


Conversion of Galactose Penta-acetate into an Isomeric 
Form. C.58S. Hupson and H. O. Parker (J. Amer. Chem. Soc., 1915, 
37, 1589—1591).—Erwig and Koenigs (A., 1889, 1131) obtained a 
crystalline penta-acetylgalactose, m. p. 142°, by acetylating galactose 
with acetic anhydride and sodium acetate, and Fischer and Armstrong 
(A., 1902, i, 263) found that it has [a], +7°48° in benzene solution. 
These constants have now been confirmed, and determinations of [a], in 
chloroform solution have given the value + 25°. 

When this penta-acetate is boiled with acetic anhydride and a 
little zinc chloride, a second crystalline penta-acetate is obtained in a 
yield of about 70% of the original form. This new penta-acetate has 
m. p. 95°5° and [a] about + 106°6°in chloroform, + 93°5°in benzene, 
+ 113°6° in methyl alcohol, and + 114-0° in glacial acetic acid. 

E. G. 


The Action of Normal and Basic Lead Acetates on the 
Sugars, with Remarks on Rubner’s Test for Dextrose and 
Lactose. Harotp Rogerson (Biochem. J., 1915, 9, 245—252).— 
The behaviour of the commonly occurring sugars towards normal and 
basic lead acetates under various conditions, with or without ammonia, 
sodium hydroxide or barium hydroxide, has been examined. It is 
found that sucrose is the only sugar which gives no manifestations of 
the development of colours or precipitates, and, therefore, Rubner’s 
test for dextrose or lactose (A., 1885, 444), which depended on the 
formation of a reddish colour when the sugar is treated with lead 
acetate and sufficient ammonia to form a precipitate, should be 
abandoned. J. C. W. 


Acetolysis of Carbohydrates. S. Born and J. M. Netson (J. 
Amer. Chem. Soc., 1915, 3'7, 1763—1769).—The authors’ work on the 
constitution of invertase (A., 1914, i, 339) suggested that a study of 
the acetolysis of a number of disaccharides and polysaccharides might 
afford a clue to their structure and thus help to elucidate the con- 
stitution of the carbohydrate complex of invertase. 

When sucrose is heated with acetyl bromide or chloride, acetylbromo- 
dextrose or acetylchlorodextrose is obtained. Maltose under similar 
conditions yields acetylbromomaltose and acetylchloromaltose ; if this 
sugar is treated with acetic anhydride and sulphuric acid, it furnishes 
octa-acetylmaltose. By the action of acetyl chloride on lactose, a 
product is obtained which is probably acetylchlorolactose. When 
a-methylglucoside is treated with acetic anhydride and sulphuric acid, 
it yields a-penta-acetyldextrose. Acetyl bromide reacts with a-methyl- 
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glucoside with formation of a light brown, uncrystallisable syrup, and 
a similar result is obtained by the action of acetyl bromide on inulin. 
The results of the experiments indicate that the different oxygen 
linkings in disaccharides and polysaccharides vary considerably in 
their stability towards acetolysis. E. G. 


Action of Hydrogen Chloride on Carbohydrates. XV. 
THEODOR Panzer (Zeitsch. physiol. Chem., 1915, 94, 10—72).—It has 
recently been shown that many carbohydrates give rise to diastatically 
active substances when treated with hydrogen chloride followed by 
evacuation or exposure to ammonia (this vol., i, 325, 326). The 
separate action of these two gases on carbohydrates has therefore been 
made the subject of an investigation along the lines followed in the case 
of various enzymes (several papers in 1913). The experiments with 
hydrogen chloride are now described. 

With the exception of Ievulose and sucrose, which suffer consider- 
able changes, even to charring, the carbohydrates examined, galactose, 
dextrose, maltose, lactose, starches and dextrin, form relatively simple 
additive compounds, which are decomposed by water, the hydrochloric 
acid being recovered completely. The weight of the gas absorbed 
varies considerably from case to case, and the increase in weight 
suffered by the powder is frequently more than the weight of the gas. 
The excess may be due to water, for the compounds are hygroscopic as 
a rule. When the products are evacuated, some of the hydrogen 
chloride is given up, but the solid still retains chlorine. The final 
substance often weighs less than the original, dry carbohydrate, 
showing that something besides hydrogen chloride is lost on evacuation. 
This, again, may be water, but the excess loss of weight has not the 
relation to the remaining chlorine that any reaction involving the 
formation of a chloride would warrant. It may be that some of the 
loss is due to volatile organic halogen compounds, although experiments 
in this connexion have not been devised. 


Preparation of Methylglycocyamidine (Creatinine). FarseEn- 
FABRIKEN vorM. F. Bayer & Co. (D.R.-P. 281051 ; from J. Soc. Chem. 
Ind., 1915, 34, 637).—A quantitative yield of creatinine is obtained by 
heating NV-methylglycocyamine (methylguanidoacetic acid) with an 
organic acid. J.C. W. 


Nitration of Methylcarbamide. H. J, Backer (Rec. trav. chim., 
1915, 34, 187—-203).—The author has repeated the work of Degner 
and von Pechmann (A., 1897, i, 264) on the nitration of methyl- 
carbamide, and finds that the product of the reaction is not one sub- 
stance as they state but a mixture of two isomeric nitromethyl- 
carbamides : NO,-NMe-CO-NH, and NHMe-CO-NH:NO,. The con- 
stitution of their compound, m. p. 159°, is more correctly represented 
by the second formula, and not the first, as stated by them. 

When methylearbamide nitrate is slowly added to concentrated 
sulphuric acid at — 15°, a nitrated product, m. p. 90—100° (decomp.), 
is obtained. When this product is dissolved in aqueous ammonia and 
reprecipitated by dilute sulphuric acid, 55% of it is recovered as 
a-nitro-y-methylearbamide, m. p. 159°. The remainder consists of its 


~ 
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isomeride, a-nitro-a-methylcarbamide. The compound, m. p. 159°, on 
reduction gives methylsemicarbazide, NHMe-CO-NH-NH,, from 
which have been prepared benzaldehyde methylsemicarbazone, m. p. 
166° ; salicylaldehyde methylsemicarbazone, 
HO-C,H,-CH:N-NH-CO-NHMe ; 

anisaldehyde methylsemicarbuzone, C,)H,,0.N,, m. p. 175°; piperonal 
methylsemicarbazone, C,,H,,O,N,, white needles, m. p. 203°5°; and 
p-nitrobenzaldehyde methylsemicarbazone,C,H,,O,N,, yellow needles, m. p. 
236°, which is transformed by concentrated hydrochloric acid into 
a white powder. Methylsemicarbazide condenses with acetylacetone, 
giving 3 : 5-dimethylpyrazole-1-carboxymethylamide, 


NHMe-CO-N<, a a 


m. p. 71° It is volatile with steam, and when warmed with 10% 
aqueous potassium hydroxide gives 3 : 5-dimethylpyrazole. 

(W. Srortensexer.—The first-named pyrazole crystallises from light 
petroleum in small, rhombic crystals; a: 6:c=0°755 : 1 : 0°546.) 

The nitromethylcarbamide, m. p. 159°, when warmed with aqueous 
potassium hydroxide, evolves nitrous oxide, and with barium hydroxide 
gives nitrous oxide, barium carbonate, and methylamine, 

NHMe-CO-NH-NO, + Ba(OH), = CH,*NH, + BaCO, + N,O + H,O. 
When heated with aqueous ammonia in a sealed tube at 100° it yields 
methylcarbamide and nitrous oxide, 

NHMe-CO-NH:NO, + NH, = NHMe-CO-NH, + N,O+ H,0O. 
The crude nitration product, m. p. 90—100°, when heated with aqueous 
potassium hydroxide gives nitrous oxide, as above, and a small amount 
of an inflammable gas, arising from the decomposition of the methyl- 
nitroamine formed. With barium hydroxide, in addition to the pro- 
ducts from the isomeride, m. p. 159°, methylnitroamine was isolated as 
a product from the other isomeride, 

2NO,°N Me:CO-NH, + 3Ba(OH), = 
(N Me*NO,), Ba + 2BaCO, + 2NH, + 2H,0. 

Similarly with ammonia, the second isomeride gave the reaction 

NO,*NMe-CO-NH, + 2NH, = NO,-NMe-NH, + CO(NH,).. 

Attempts to synthesise a-nitro-a-methylearbamide by the methyl- 
ation of nitrocarbamide by methyl iodide, diazomethane or methy! 
sulphate were not successful. Nitration* of methylacetylcarbamide 
resulted in its decomposition when nitric acid was the nitrating agent : 

NHAc’CO-NHMe + 3HNO, = 

CH,°CO,H + CH,-O-NO, + CO, + 2N,0 + 2H,0. 
Ethyl nitrate was without action on this substituted carbamide. 
W. G. 


Preparation of an Organic Peroxide Compound (Tetra- 
methylenedicarbamide Diperoxide). C. von GirsewaLp (D.R.-P. 
281045; from J. Suc. Chem. Ind., 1915, 34, 636).—An addition 
to D.R.-P. 263459 (A., 1914, i, 19). Hydrogen peroxide, in the 
presence of an acid, is treated with carbamide and formaldehyde, 
instead of with hexamethylenetetramine. The new compound, 

0,(CH,* NH-CO-NH:°CH,),0,, 
is stable, and may be used as a germicide. J.C. W. 


a 
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Preparation of a-Bromo-a-ethbylbutyrylcarbamide. Farsen- 
FABRIKEN vorM. F. Bayer & Co. (Third addition to Fr. Pat, 417803 ; 
from J. Soc. Chem. Ind., 1915, 34, 512).—a-Hthylbutyrylcarbimide, 
CHEt,*CO-N:CO, b. p. 55°/23 mm., prepared by heating a-ethyl- 
butyryl chloride with mercuric cyanate, is treated with bromine, 
followed by ammonia, and so converted into a-bromo-a-ethylbutyryl- 
carbamide, CBrEt,-CO-NH-CO-NH, (A., 191], i, 118). J.C. W. 


Derivatives of Diaminoguanidine. Avucusto GaITER (Gazzetta, 
1915, 45, i, 450—461).—The fact that the aminoiminic group, 
-N-NH,, certainly exists in the molecule of triaminoguanidine, which 
is very readily formed, leads to the supposition that it may occur also 
in diaminoguanidine (compare Pellizzari and Cantoni, A., 1905, i, 
576; Pellizzari and Gaiter, A., 1914, i, 1054). For aminoguanidine, 
Thiele gives the iminic formula, whilst, owing to the formation from 
it of 3: 6-diamino-l : 2:4: 5-tetrazine, Ponzio and Gastaldi (A., 1913, 
i, 1109) assumed that it reacts according to the hydrazonic structure. 
It may, therefore, be that diaminoguanidine exists in the two forms, 
NH:C(NH-NH,), and NH,°N:C(NH,)-NH-NH,, but no verification 
of the second of these formule has yet been obtained; that the first 
holds good is shown by the reaction with benzoyl chloride, which 
yields a di- and a tetra-benzoyldiaminoguanidine, giving two mols. of 
s-dibenzoylhydrazine on bydrolysis : 

NH:C(NH:NH,), —> NH:C(NBz-NHBz),, 
and this +2H,O=CO,+NH,+2NHBz-NHBz. 

Like aminoguanidine, diaminoguanidine forms additive products, 
NH:C(NH:N:CHR),, with aliphatic and aromatic aldehydes, and 
reacts with organic acids to form aminvated triazole nuclei. Whilst 
free diaminoguanidine cannot be isolated owing to its 1eady solubility 
and the ease with which it undergoes change, its condensation products 
with benzaldehyde, salicylaldehyde; m-nitrobenzaldehyde, and glyoxal 
are readily separable in the crystalline form; they retain the 
properties of guanidine derivatives and exhibit basic properties. The 
additive compound with glyoxal is formed with one molecule of the 
base, and therefore probably represents a 7- or 6-membered closed ring, 
according as the diaminoguanidine acts in the ordinary or in the 
desmotropic bydrazonic form; the data at present available do not 
decide this question. 

Salts of diaminoguanidine (1 mol.) also react with formic acid and 
its homologues (1 mol.), elimination of 2 mols. of water leading to the 
formation of the salt of a base which is certainly of closed-ring 
structure. The reaction takes place in two phases, the first giving a 
monoformyl derivative, which cannot, however, be separated, as it 
immediately loses a second molecule of water: NH:C(NH-NH,), —> 
NH:O(NH-NH,)-NH-NH-CHO—+>O,H,N,. The chemical behaviour 
of the final product indicates that it is, not a derivative of a six- 


NH——N , 
membered ring, but a triazole derivative, N HCN (NH Me Ww since 
2 


with benzaldehyde it forms a condensation product containing an 
amino-grovp, and since with nitrous acid it yields a nitroso-derivative 
222 
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identical with that of — and Manchot’s aminotriazole (A. 1899, 


. ee | NH-N 
i, 167): NH: SO (NH,)-C CH + HNO, —> NH: C<nw- CH 


+ HNO, —> C,H,N, NO. This a derivative may have either 
the formula given above or the tautomeric formula, 
| ee | 
. = 

a Cony Ou ; 
preference is given to the former because the compound condenses 
with 1 mol. only of an aldehyde, but it is probable that it reacts 
according to both structures. 

Disalicylidenediaminoguanidine, NH:C(NH-N:CH-C,H,°OH),, forms 
shiving, yellow prisms, m. p. 201—203°, and is obtained as 
hydrobromide, C,,H,,O,.N,,HBr, m. p. 240°, from diaminoguanidine 
hydrobromide (1 mol.) and salicylaldehyde (2 mols.). Di-m-nitro- 
benzylidenediaminoguanidine, NH:C(NH*N:CH-C,H,°NO,),, forms 
minute, yellow crystals, m. p. 240—242°, and its hydrobromide a 
yellow, pulverulent precipitate, gradually reddening in the air, 
m. p. 292° (decomp.). Dibenzoyldiaminoguanidine, 

NH:C(NH:NHBz),, 
forms nacreous, dendritic masses or minute scales, m. p. 210—211°. 
s-Tetrabenzoyldiaminoguanidine, NH:C(NBz-NHBz),, forms a white, 
curdy precipitate or, when dry, a shining, crystalline powder, 


m. p. 169°. 
NH 
4-Amino-5-iminodihydro-1 : 2: 4-triazole, NH: i 2)" sy 
obtained as hydrobromide from diaminoguanidine (1 mol. 1) and formic 
acid (1 mol.), forms pale yellow needles, m. p. 208°. The following 
derivatives were prepared : hydrobromide, m. p. 216—218°, decomposing 
at a higher temperature ; picrate, C,H,N,,C,;H,O,N,, m. p. 192°; and 
nitrate, C,H;N,,HNO,, m. p. 194°, decomposing at a _ higher 
temperature. 4-Benzylideneamino-5-iminodthydro-1 : 2 : 4-triazole, 
NH: en :CHPh): te, 
forms shining, yellow plates, m. p. 235—236°. 4-Amino-5-imino-3- 


methyldihydro-1 : 2 : 4-triazole, NH: ead ee obtained as 


nitrate, m. p. 184°, from I... nitrate, acetic acid and 
nitric acid, forms needles, m. p. 193°. The picrate, C,H,N,,C,H,O,N,, 
m. p. 189° (decomp.), and platinichloride, C,H,N,,H sPtcl,, m. p. 226°, 
were prepared. 2. &, & 


Conversion of Cyanamide into Ammonia. F. Lixunis (Chem. 
Zentr., 1915, i, 567; from Zettsch. Garungsphysiol., 1915, 5, 16—25).— 
The direct formation of ammonia from calcium cyanamide or cyanamide 
is favoured by an acid medium and effected chiefly by moulds, not by 
bacteria. Suitable moulds, belonging mainly to the Penicillium class, 
are probably present in all soils. Only a portion of the cyanamide 
decomposed is actually converted into ammonia, however, whereas in 
the soil a practically quantitative conversion is effected. It seems 
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probable, therefore, that the colloids of the soil are the chief agents in 
causing the primary transformation into carbamide. H. W. 


The Auto-oxidation of Lipoid Substances, and the Nature 
of Certain Pigments (Chromolipoids) and Pigment Com- 
plexes. CO. Craccto (Biochem. Zeitsch., 1915, 69, 313—333),—Certain 
unsaturated fatty substances such as oleic and linoleic acids, and 
various lipoids, such as lecithin and the brain lipoids, undergo auto- 
oxidation, which produces changes in the colour, consistency, solubility, 
and behaviour towards acids and bases, but retain at the same time 
their characteristic behaviour towards certain reagents for fats. The 
properties of the oxidation products are similar to those of the fatty 
pigments or lipofuscins. The auto-oxidation is accelerated by iron, 
manganese, and magnesium. These oxidation products can be separated 
into two classes, viz., the chromolipoids derived from the phosphatides, 
and those derived from fatty acids. An account is given of the 
differences of the behaviour of the various chromolipoids towards 
staining reagents such as Soudan-red III, Scarlet-R, and the reagents of 
Fischler, and of Smith-Dietrich. S. B. 8. 


Preparation of Lipoid Phosphorus Compounds of Derivatives 
of Higher Fatty Acids. F. Horrmann-La Rocue & Co. (D.R.-P. 
280411; from J. Soc. Chem. Ind., 1915, 34, 452). —The higher ketonic 
aliphatic acids, or such derivatives as the esters, amides, diketonic 
acids or hydroxyketonic acids, are treated with hypophosphorous acid 
or its salts. The new acids are sparingly soluble in water, form 
readily soluble alkali and ammonium salts, and are quite stable towards 
bases. They are readily resorbed, and are powerful reducing agents. 

J.C. W. 


Preparation of Boroformates. H. Weitz (Fr. Pat. 472233; 
from J. Soc. Chem. Ind., 1915, 34, 424).—A hydroxide or carbonate of 
an alkali or alkaline earth is dissolved in water in the presence of boric 
and formic acids, or their soluble alkali or alkaline earth salts. 
Thus, the sodium boroformate, NaH ,CBO,,2H,0, is prepared by adding 
concentrated formic acid to a solution containing borax and sodium 
carbonate. J.C. W. 


Isomerisation of Cyclic Compounds. N. A. Rosanov (J. 
Russ. Phys. Chem. Soc., 1915, 47, 591—610).—Results obtained by 
various investigators may be expressed in the following general rules : 
Rings, of whatever type they may be, exhibit instability towards 
certain reagents, such instability being independent of the tension 
described by Baeyer. Further, isomerisation of ring compounds usually 
proceeds in such a manner that cyclic compounds containing a side-chain 
are transformed into larger rings, whilst those without side-chains give 
smaller rings with side-chains. 

Investigation of the absorption spectra of cyclic nitro-compounds 
obtained by Meyer’s method (compare Zelinski and Rosanov, A., 1911, 
ii, 1044) shows that this reaction not only proceeds in the direction of 
replacement of a halogen atom by the nitro-group, but is accompanied 
by isomerisation of the ring, tertiary or primary nitro-derivatives, or, 
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in some cases, hydrocarbons, being obtained in place of the secondary 
nitro-compounds expected. Such isomerisation is observed io the 
preparation of nitro-compounds from halogen derivatives of cyelo- 
pentanol, 3-methyleyclopentanol, 2-, 3- and 4-methyleyclohexanols, and 
2-, 3- and 4-methyleyclohexylcarbinols. 

The author has made further experiments on the isomerisation 
of cyclopentanol derivatives. Reduction of cyclopentyl iodide by means 
of zine dust and acetic acid yields cyclopentane, which is shown to bo 
identical with the synthetic hydrocarbon by comparison of the ultra- 
violet absorption curves. The curve which Zelinski and Lisicin 
(J. Russ. Phys. Chem. Soc., 1909, 41, 324) regard as that of methy]- 
cyclobutane differs markedly from the curve for cyclopentane, and 
exhibits a maximum absorption band at 1/A=4450; the author 
considers it probable that this curve is that of a mixture of hydro- 
carbons, including cyclopentene. 

Treatment of cyclopentyl iodide with silver nitrite in ethereal 
solution yields (1) nitric oxide and hydrogen cyanide; (2) a small 
proportion of a hydrocarbon, C,H,, probably methylenecyclobutane, 
and (3) cyclopentyl nitrite. Treatment of the latter with concentrated 
alkali hydroxide solution yields (1) a small proportion of the secondary 
nitro-compound ; (2) cyclopentanol ; (3) 1-nitro-1-methylcyclobutane, 


CH <p? >CMeNO,, b. p. 80—82°/30 mm., n® 1-4589, D® 1-0795, 


and (4) the y-nitrole, ae CH ONO} NO, (compare Demjanov, 


A., 1910, i, 838); the eame producte, with the exception of cyelo- 
pentanol, are obtained when cyclopentyl] nitrite is treated with sodiam 
ethoxide. 

Conversion of cyclopentylearbinol into iodomethyleyclopentane and 
treatment of the latter with silver nitrite gives (1) principally 1-nitro- 
1-methyleyclopentane ; (2) w- my omethyleyclopentane, 


bn. CH On: CH,-NO,, 


which is a colourless liquid, b. p. 110°/35 mm., giving intensely yellow 
solutions in alkali hydroxide solutions, and (3) traces of nitrocyclo- 
hexane. 

The action of oxalic acid on cyclopentylcarbinol yields cyclohexene, 


the bicyclic compound, Oo oy > Os being probably formed 
2 


as an intermediate product. 

These results render evident the lability of five-membered rings, 
which, according to Baeyer’s tension hypothesis, should exhibit marked 
stability. Such capacity for isomerisation is revealed not merely under 
the action of acid reagents, but also in such a mild reaction as nitration 
by means of silver nitrite. The general rules enunciated above are 
observed in the cases investigated by the author. ZT. BM. P. 


Preparation of Aromatic Chloro-compounds. KINZLBERGER 
& Co. (D.R.-P. 280739; from J. Soc. Chem. Ind., 1915, 34, 543).— 
Aromatic nitro-compounds are heated with thionyl] chloride at above 
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160°. The nitro-groups, and also sulpho-groups and hydrogen atoms 

of aliphatic side-chains, are replaced by chlorine. The application 

to nitrobenzene, p-nitrotoluene, and dinitroanthraquinone is described. 
J.C. W. 


Nitration of Mixed Dihalogenbenzenes. A. F. Ho.veman 
(Rec. trav. chim., 1915, 34, 204—234).—For the most part a résumé 
of work already published (this vol., i, 59). 

[With Hermnexen. |—p-Fluorochlorobenzene, n° = 14990, was pre- 
pared by diazotisation of p-fluoroaniline. Attempts to prepare a 
nitro-derivative were unsuccessful, the only product being 4-chloro- 
2:6-dinitrophenol, m. p. 82°. p-Fluorobromobenzene, n!° 1°5310, 
was also prepared from p-fluoroaniline. This substance on nitration 
gave 4-bromo-2 : 6-dinitrophenol, m. p. 75°, together with an oil which 
was shown to contain 1-fluoro-4-bromo-3-nitro- and 1-fluoro-4-bromo- 
2-nitrobenzene. Decomposition with sodium methoxide in a sealed 
tube and estimation of the sodium bromide formed showed that the 
oil contained 30°5% of 1-fluoro-4-bromo-3-nitrobenzene. W. G. 


Aromatic Nitro-derivatives. IV. Solubility of Certain 
Nitro-derivatives of Toluene and Benzene in the Solid 
State. Muicnere Giva (Gazzetta, 1915, 45, i, 557—566. Compare 
A., 1914, i, 817).—The author has submitted the following binary 
systems to thermal analysis. 

2:4:6-Trinitrotoluene and 2: 4 :5-trinitrotoluene form an additive 
compound containing 3 mols. of the former and 2 mols. of the latter. 
The eutectic between the 2:4: 6-derivative and this compound melts 
at 56°75° and that of the compound and 2:4: 5-trinitrotoluene 
at 58°2°, 

p-Nitrotoluene and 2 : 6-dinitrotoluene give a melting-point curve in 
which the part parallel to the axis of concentration is very restricted, 
so that thermal analysis does not permit of the determination of the 
composition of the compound from the thermal arrests. For 3 mols. 
of the mono- and 2 of the di-nitrotoluene, the melting point of the 
compound coincides with that of the eutectic between the compound 
and the p-nitrotoluene. 

In the system p-nitrotoluene-2 : 4 : 6-trinitrotoluene, it is possible 
to delimit experimentally the metastable region. The part of the 
curve parallel to the concentration axis stretches over about 5% and 
indicates the formation of a compound of 3 mols. of p-nitrotoluene 
and 2 mols. of the trinitrotoluene. 

In the system 2 : 4: 6-trinitrotoluene—m-dinitrobenzene, there is an 
indication over a limited concentration of the formation of an additive 
compound, dissociating into its components in the liquid state. 

With p-nitrotoluene—m-dinitrobenzene, the two curves meet in a 
eutectic point at 29°5°, but the corresponding eutectic has two solidi- 
fication points. Similar behaviour is shown by the system containing 
2 : 4-dinitrotoluene and m-dinitrobenzene. 

The system p-nitrotoluene—liphenylamine exhibits a eutectic solidi- 
fying at 185°. All the mixtures investigated show in the hot a 
reddish-yellow colour, which is produced by even a small proportion of 
the nitro-compound. 
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Polymerisation of Styrene. II. Hans Sroppe (Annalen, 1915, 
409, 1—13. Compare A., 1910, i, 235).—With regard to the 
polymerisation of styrene to metastyrene, the three conclusions 
previously drawn from the results of viscosity measurements (Joc. cit.) 
have been confirmed by means of the change of the refractive index 
with time; the refractive index of styrene is measurably increased 
by the presence of a very small amount of metastyrene. 

It has been found that not only light but also heat stimulates the 
transformation ; under the same conditions, samples of styrene which 
have been previously heated and exposed to light polymerise more 
rapidly than others which have not been so treated. 

The tendency to polymerisation is greater in stored than in freshly 
distilled samples of styrene. C. 8. 


Electrolytic Formation of Hydrocarbons from Salts of 
Pure Aromatic Carboxylic Acids. C. Scnati, (Zeittsch. 
Elektrochem., 1915, 21, 69—73).—The electrolysis of p-nitrobenzoic 
acid and its potassium salt in solution in boiling acetic anhydride has 
been carried out both with and without diaphragms, using a current 
of 0°4 ampere and 22—25 volts. At the cathode the only product 
was hydrogen, whilst at the anode, carbon dioxide, carbon monoxide, 
hydrocarbons of the C,H,, series, oxygen, methane and ethane 
together with exceedingly small quantities of 4: 4’-dinitrodipheny] 
were produced. The presence of the dinitrodiphenyl was proved by 
its conversion into benzidine. The formation of dinitrodiphenyl is 
analogous to the formation of ethane from potassium acetate, and its 
formation is to be regarded as electrolytic and not thermal. Side 
reactions take place in the electrolysis with the formation of 
nitrobenzene and deep brown substances. J. F.S. 


Halogen Derivatives of Hydrocarbons of the Dipheny]l- 
methane Series. A. M. Nastsuxov and V. F. Anprégv (J. Russ. 
Phys. Chem. Soc., 1915, 47, 552—558).—By means of -the method 
suggested by Nastjukov (A., 1904, i, 242; 1909, i, 19) for the 
preparation of diphenylmethane from benzene and ditolylmethane 
from toluene, the authors have prepared the following new chloro- 
derivatives of the diphenylmethane series. 

Dichlorodiphenylmethane, CH,(C,H,Cl),, prepared either from chloro- 
benzene, concentrated sulphuric acid and formaldehyde or by dry 
distillation of the corresponding formolite yielded by the interaction of 
these compounds, is an almost colourless liquid with a faint, pleasant 
odour and slight fluorescence, b. p. 317—318°, DZ 12336, nj?* 1:5948, 
and has the normal molecular weight in freezing benzene ; in a cooling 
mixture it forms a solid mass, m. p. about 8°. When oxidised by 
means of chromy] chloride, it yields a dichlorobenzophenone, m. p. 126— 
127°, which gives an oxime, m. p. 132—133°. The compound is not 
identical with either 2: 2’-dichlorcdiphenylmethane (compare Norris 
and Twieg, A., 1904, i, 63) or 4:4’-dichlorodiphenylmethane, since 
4: 4’-dichlorodibenzophenone has m. p. 144°5° (compare Norris and 
Green, A., 1902, i, 379; Montagne, A., 1902, i, 472). On the 
assumption that it possesses a symmetrical formula, the compound is 
regarded as 3 : 3’-dichlorodiphenylmethane. 
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In a similar manner, o-chlorotoluene, sulphuric acid, and form- 
aldehyde give a dichloroditolylmethane, CH,(C,H,MeCl),, which is a 
colourless liquid, \. p. 340—343°, D3 1:2232, ni’? 15900, and has the 
normal molecular weight in freezing benzene; the corresponding di- 
chloroditolyl ketone, CO(C,H,MeC}),, has m. p. 132—133°. 

The isomeric dichloroditolylmethane obtained by this method from 
p-chlorotoluene forms flat, colourless needles, m. p. 42°, b. p. 205°/ 
20 mm., and exhibits normal cryoscopic behaviour in benzene. 

With p-dichlorobenzene the reaction does not take place. 

a BF. 


Disposition of the Bonds of the Quinquevalent Nitrogen 
Atom. I. J. B. Conen, J. Marswatt, and H. E.. Woopman (T., 
1915, 10'7, 887—902).—An attempt has been made to decide between 
the double tetrahedron arrangement of Willgerodt and the pyramid 
formula of Bischoff by preparing a quaternary ammonium compound 
NR,R*X (R*=active radicle) from NR, and R*X and also from 
NR,R* and RX. Identity in rotatory power of the two products 
would indicate the correctness of the symmetric formula of Bischoff, 
and lack of identity would favour Willgerodt’s formula. This was 
effected in the case of 1-y-phenylbutyltriethylammonium bromide, and 
the products were apparently identical, having [a]j) —7°0° and —7-5° 
respectively. Attempts to obtain a more rigid proof by preparing a 
compound of the type NR,R*R~ X froma tertiary base containing one 
enantiomorphous radicle, R*, and an alkyl haloid containing the other, 
R~, in which case, according to Bischoff, the product would be inactive 
by internal compensation, but, according to Willgerodt, optically 
active, have not yet been brought to a conclusion owing to the 
difficulty in obtaining the two enantiomorphous forms of a suitable 
alcohol in quantity. A proof that the introduction of enantiomorphous 
radicles into symmetrical positions in a molecule formed an inactive 
substance was afforded by the preparation of succinyl- and methyl- 
succinyl-bornylamides, containing d- and /-borny] radicles ; the former, 
m. p. 242—243°, was inactive, and the latter, m. p. 229—230°, gave 
[a}j; + 3°4° (in alcohol). 

The following substances were prepared, and the alcohols were in 
some cases resolved by fractionally crystallising the salts of the hydrogen 
esters of phthalic acid with active alkaloids. Resolution of di-sec.- 
butylearbinol was not complete, as the acid nitrophthalic ester, 
[a]? +2°65°, suffered partial racemisation on hydrolysis. Phenyl-p- 
tolylearbinol forms prisms, m. p. 57°. Phenyl-p-tolylmethylamine was 
resolved by fractional crystallisation of the bromocamphorsulphonate, 
and the corresponding I|-phenyl-p-tolylearbinol had [a]j?—1°4°. B- 
Phenylpropyl alcohol forms a benzoate, b. p. 218—220°/15 mm., p- 
nitrobenzoate, m. p. 65°, hydrogen phthalate, m. p. 79°, and hydrogen 3- 
nitrophthalate, m. p. 147°. The alcohol was resolved by means of the 
nitrophthalate, and the preducts obtained by hydrolysis of the active 
esters had [a]})+15:25° and —15°16°. B-Phenylpropyl bromide boils 
at 106—108°/18 mm., [a] +15-6°. dl-y-Phenylbutyl alcohol boils at 
138—140°/33 mm., and the /alcohol, [a]? —35°2°, forms a bromide, 
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b. p. 120°/16°5 mm., [a] —72°8°. 1-y-Phenylbutyldiethylamine boils at 
152°/38 mm., and has [a]?} — 27°75°. G. F. M. 


Nitration of the Anilides of Halogen-substituted Acids. 
Eur Voroéex and Jan Burpa (Ber., 1915, 48, 1002—1008).—In the 
nitration of the anilides of organic acids, the best known examples 
being acetanilide and benzanilide, it has been generally observed that 
the substituent group enters exclusively at the ortho- and para- 
positions to the amino-radicle. The authors have now investigated the 
effect of the presence of a halogen element in the acid constituent, and 
find that the behaviour on nitration is still the same. The anilides 
examioed were those derived from the three chloroacetic acids and 
were prepared by interaction of the acid and aniline (2 mols.) in 
benzene solution. Nitration was effected by introducing the anilide 
into excess of cold fuming nitric acid (949%). 

Chloroacetanilide, m. p. 135°, was converted into p-nitrochloroacet- 
anilide, CH,Cl-CO-NH-C,H,*NO,. m. p. 185—185°5° (Deutsch [A., 
1907, i, 1082] gives 151°); this substance was accompanied by o-nztro- 
chloroacetanilide, m. p. 90—93°. The position of the nitro-group in 
these substances and also in those mentioned below was proved by 
hvdrolysis to the corresponding nitroanilines. The above o-nitro- 
chloroacetanilide was also synthesised directly from the constituent 
acid and base. 

Dichloroacetanilide, m. p. 118—121°, on nitration yielded p-nttro- 


dichloroacetanilide, CHCl,-CO-NH:C,H,-NO,, m. p. 147—148°5°, , 
together with the isomeric o-nitrodichloroacetanilide, yellow crystals, 
m. p. 78—80°. 


Trichloroacetanilide, m. p. 95—97°, when nitrated produced p-nitro- 
trichloroacetanilide, and o-nitrotrichloroacstanilide, a yellow solid, m. p. 
70—72°. 

Repetition of the nitration of chloroacetanilide and trichloroacet- 
anilide in solution in cold sulphuric acid gave the same products as were 
obtained in the absence of the sulphuric acid, the meta-substituted 
anilide being absent in both cases. 

The suggestion is made that it is not the degree of the negative 
character of the acyl group which decides the position to b3 
assumed by the substituent group, and that the difference between the 
behaviour of aniline and the anilides on nitration is due to the nitrogen 
atom being quinquevalent in the former and tervalent in the latter 
' during the chemical change. D. F. T. , 


Quaternary Salts of Hexamethylenetetramine. I. Sub- 

stituted Benzyl Haloids and the Hexamethylenetetraminium 

Salts Derived Therefrom. Watter H. Jacops and MuicHaru 
Hemecsercer (J. Biol. Chem., 1915, 20, 659—683).—In this and the 
following papers the authors give an account of the preparation and 
properties of a large number of quaternary ammonium compounds of 
the general formula C,H,.N,.RX, produced by the combination of 
hexamethylenetetramine with substituted benzyl haloids and halogen- 
acetyl derivatives of aliphatic and aromatic amines. These com- 
pounds represent a new group of organic bactericides, the biological 
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investigation of which will be described in a subsequent com- 
munication. They were all prepared by heating molecular proportions 
of hexamethylenetetramine and the requisite halogen derivative in 
chloroform solution. Those containing aromatic radicles undergo 
decomposition in aqueous solution with liberation of formaldehyde 
and the separation of a product as a colloidal suspension, an emulsion 
of oil drops or a crystalline precipitate, depending on the salt used. 
These precipitates are usually soluble in acids, and where isolation 
was possible, have been shown to consist principally of the methylene 
compounds of the corresponding primary amines. 

Tne following compounds derived from substituted benzyl haloids 
are described : 

o-Methylbenzylhexamethylenetetraminium chloride, C,,H,,N,Cl, dia- 
mond-shaped micro-plates, m. p. 202—204°, with preliminary darkening 
and softening ; the corresponding m-compound has m. p. 204—205° 
(decomp.), with previous darkening ; the p-isomeride sinters and turns 
yellow at 186°, m. p. 198°; 3: 5-dimethylbenzylhexamethylenetetr- 
aminium chloride, m. p. 203—204° (decomp.) ; 0-ayl ylenedihexamethylene- 
tetraminium dichloride, C,,H,.N,Cl,, decomp. 162°, from o-xylylene 
dichloride ; m-xylylenedihexamethylenetetraminium dichloride, m. p. 
180—186°; mesityldihexamethylenetetraminium dichloride, m. p. 
188—191° (decomp.);  B-naphthylmethylhexamethylenetetraminium 
chloride, m. p. 190—195° after turning yellow; o-chlorobenzylhexa- 
methylenetetraminium chloride, minute, glistening plates, m. p. 
201—203° (decomp.) ; p-chlorobenzylhexamethylenetetraminium chloride, 
micro-prisms, m. p. 202—205° (dezomp.). 

o-Bromobenzyl chloride, prepared by passing chlorine into boiling 
o-bromotoluene, has b. p. 124—126° (corr.)/20 mm., and yields a 
hexamethylenetetramine compound, m. p. 183—186° (decomp.) ; 
p-bromobenzylhexamethylenetstraminium chloride, micro-crystals, m. p. 
192° (decomp.) ; p-todobenzylhexamethylenetetraminium bromide, m. p. 
181—182° (decomp.) ; 0-cyanobenzylhexamethylenetetraminium chloride, 
stout, irregular micro-plates, m. p. 183° (decomp.) with preliminary 
darkening ; p-cyanobenzylhexamethylenetetraminium chloride, glistening 
micro-plates, m. p. 193—193°5° (decomp.) ; 0-nitrobenzylhexamethylene- 
tetraminium chloride becomes orange at 175—176°, decomp. 178—179°; 
the corresponding m-compound, glistening micro-prisms, has m. p. 
199—-202° (decomp.) ; the p-isomeride, m. p. 173—174° (decomp.). 

p-Nitrobenzylpyridinium chloride forms almost colourless, diamond- 
shaped prisms, softening at 203°, and melting at 204—207° to a red 
liquid ; Lellman and Pekrun (A., 1891, 88) give m. p. 103°. 

2 :4-Dinitrobenzylhexamethylenetetraminium chloride _ crystallises 
in faintly yellow micro-platelets, m. p. 178—179° (decomp.). 

o-Acetylaminobenzylhexamethylenetetraminium chloride forms micro- 
platelets, m. p. 180—182° (decomp.); the p-isomeride, micro-prisms, 
m. p. 175-—177° (decomp.). 

3-Nitro-4-hydroxybenzy!piperidine, prepared from 3-nitro-4-hydroxy- 
benzyl chloride and piperidine in boiling alcoholic solution, crystallises 
in orange-brown needles, m. p. 141—143°, with preliminary softening 
(compare Auwers and Dombrowski, A., 1906, i, 380), and on 
treatment with acetyl chloride in pyridine solution is converted into 
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3-nitro-4-acetoxybenzylpiperidine hydrochloride, faintly yellow, 
glistening micro-platelets, m. p. 178—179°; it is reduced by stannous 
chloride and hydrochloric acid to 3-amino-4-hydroxybenzylpiperidine 
dihydrochloride, microscopic, hexagonal plates, which soften at 135° 
and evolve gas at 180°. 

2-Acetoxy-3 :5-dimethylbenzyl chloride, prepared by heating 
2-hydroxy-3 :5-dimethylbenzyl chloride with acetic anhydride and a 
little sulphuric acid, has b. p. 160—170°/12 mm., m. p, 37°5—38° 
(corr.), with slight preliminary softening, and yields a hexamethylene- 
tetramine compound, m. p. 158°. 

3 : 5-Dibromo-2-hydroxybenzylhexamethylenetetraminium bromide be- 
comes yellow above 165°, m. p. 173—174°; 3 : 5-dibromo-2-acetowy- 
benzylhexamethylenetetraminium bromide gradually softens above 135° 
(decomp. 151—153°); 3: 5-dibromo-4-acetoxybenzylhewamethylene- 
tetraminium bromide, m. p. 184—185° with previous sintering at 
180°; 4: 6-dibromo-2-acetoxy-3 : 5-dimethylbenzylhexamethylenetetr- 
aminium bromide, m. p. 150—151°; 5-nitro-2-hydroxybenzylhexa- 
methylenetetraminium. chloride, bright yellow powder, m. p. 210° 
(decomp.). 

3-Nitro-4-acetoxybenzyl chloride, prepared by acetylating the corre- 
sponding hydroxy-compound, forms faintly yellow, glistening leaflets, 
m. p. 59°5—60° (corr.), and is converted by sodium iodide in acetone 
solution into 3-nitro-4-acetoxybenzyl iodide, almost colourless, slender 
needles, m. p. 65°5--68° (corr.), which yields a hexamethylenetetr- 
amine compound, softening at 159° to a semi-fluid, orange-coloured 
mass. 

3-Nitro-6-acetoxybenzyl chloride, obtained in a similar manner, 
separates from alcohol in minute, colourless platelets, having the com- 
position C,H,O,NCI,Et-OH ; it softens above 55° and melts gradually 
to a liquid, which is clear at 83° (corr.). 

o-Methoxybenzylhexamethylenetetraminium chloride has m. p., 
201—202° (decomp.), the p-isomeride, m. p. 180—185° (decomp. ). 

2-Methoxy-l-naphthylmethyl alcohol, prepared by the addition of 
2-methoxy-1l-naphthylmethylamine to a mixture of 30% sodium nitrite 
solution and glacial acetic acid, forms colourless, glittering leaflets, 
m. p. 100—101° (corr.), and is converted by hydrogen chloride in 
benzene solution into the corresponding chloride, which yields a hexa- 
methylenetetramine compound, m. p. 185—-186° (decomp.). 

5-Nitro-2-methoxybenzyl alcohol, obtained by the action of methyl- 
alcoholic sodium hydroxide on 5-nitro-2-methoxybeuzaldehyde, crystal- 
lises in rosettes of long, straw-coloured needles, m. p. 124—125° (corr.), 
with preliminary softening ; the chloride forms pale straw-coloured 
prisms, m, p. 80°5—81° (corr.), and yields a hexamethylenetetramine 
compound, m. p. 191—195° (decomp.). 

3-Nitro-4-methoxybenzyl alcohol is readily prepared by the inter- 
action of 3-nitroanisaldehyde and sodium hydroxide in cold methyl- 
alcoholic solution (compare Stoermer and Behn, A., 1901, i, 726), and 
when boiled with concentrated hydrochloric acid is converted into 
3-nitro-4-methoxybenzyl chloride, which forms drab-coloured micro- 
crystals, m. p. 86° (corr.), with preliminary sintering, and yields a 
hexamethylenetetramine compound, m. p. 183—188°, with darkening. 
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o-Ethoxybenzylhexamethylenetetraminium  chioride crystallises in 
microscopic prisms and cubes, m. p. 188—191° (decomp.) ; 3 : 4-methyl- 
enedioxybenzylhexamethylenetetraminiumchloride, from piperony| chloride, 
has m. p. 203—204° (decomp. ). 

2:3-Dimethoxybenzyl chloride crystallises in needles, m. p. 
69—70°5° with preliminary softening (compare Douetteau, A., 1912, 
i, 620) ; the hexamethylenetetramine compound forms rhombic crystals, 
m. p. 200—201° (decomp.). 

2:4-Dimethoxybenzyl alcohol, prepared by heating 2 : 4-dimethoxy- 
benzaldehyde with alcoholic potassium hydroxide, has b. p. 177—179°/ 
10 mm. 

3 : 4-Dimethoxybenzylhexamethylenetetraminium chloride separates 
from 95% alcohol in crystals, m. p. 159—165°, containing 1H,O; the 
anhydrous compound has m. p. 187—188° (decomp.) with preliminary 
softening and sintering. 

2-Nitro-3 : 4-dimethoxybenzylhexamethylenetetraminium chloride crys- 
tallises iu glistening leaflets, darkening at 175°, m. p. 187—189° 
(decomp.). 

3-Methoxy-4-ethoxybenzyl alcohol, prepared by heating vanillin ethyl 
ether with alcoholic potassium hydroxide (compare Vavon, A., 1912, 
i, 260), is converted by hydrogen chloride in benzene solution at 0° 
into 3-methoxry-4-ethoxybenzyl chloride, which has b. p. 127°/0°6—0-7 mm., 
m. p. 42—42°5° with previous softening at 40°, and forms a hexa- 
methylenetetramine compound, m. p. 178—181° (decomp.) with 
preliminary softening. 

3-Carboxy-4-hydroxybenzylhexamethylenetetraminium chloride, from 
5-chloromethylsalicylic acid, crystallises in irregular micro-plates, 
m. p. 188—190° (decomp.) ; the methyl ester, from methyl 5-chloro- 
methylsalicylate, has m. p. 191—191-5° (decomp.). 

3-Carboxy-2-hydroxy-5-methylbenzylhexamethylenetetraminium chloride, 
from chloromethyl-p-cresotic | (2-hydroxy-3-chloromethy]-5-methy]l- 
benzoic) acid, forms a bright yellow powder, m. p. 179—181° 
(decomp. ). 

Methyl 3-hydroxy-4-chloromethyl-2-naphthoate, prepared from methyl 
3-hydroxy-8-naphthoate (slightly yellow prisms, softening at 72°, 
m. p. 73°5—74° [corr.]}) according to D.R.-P. 113723, separates from 
toluene in colourless, woolly masses of delicate needles, m. p. 
164°5—166° (corr.) with preliminary softening, and yields a hexa- 
methylenetetramine compound, C,,H,,0,N,Cl, which forms yellow 
micro-crystals, gives an indigo-blue coloration with ferric chloride, and 
when heated turns yellow, gradually softens, and decomposes at 
195—198°. 

5-Carboxy-2-methoxybenzylhexamethylenetetraminium chloride, from 
4-methoxy-3-chloromethylbenzoic acid, has m. p. 204—205° (decomp. ). 

5-Carbomethoxy-2-methoxybenzylhexamethylenetetraminium chloride, 
from methyl 4-methoxy-3-chloromethyl benzoate, has m. p. 208—208°5° 
(decomp. ). 

4-Hydroxy-3-aldehydobenzylhexamethylenetetraminium chloride, from 
5-chloromethylsalicylaldehyde, forms faintly yellow micro-crystals, 
decomposing at 194° after tnrning yellow. 

2 - Hydroxy - 3 - methoxy - 5 - aldehydobenzylhexamethylenetetraminium 
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chloride, from 4-hydroxy-5-methoxy-3-chloromethyl benzaldehyde, forms 
pale brown crystals, m. p. 163—-164° (decomp.). F. B. 


Quaternary Salts of Hexamethylenetetramine. I[I. Mono- 
halogenacetylbenzylamides and their Hexamethylenetetr- 
amipium Salts. Water A. Jacoss and Micuari HEIDELBERGER 
(J. Biol. Chem., 1915, 20, 685—694. Compare preceding abstract).— 
The present paper deals with a number of chlonoacetyl- and iodoacety|- 
benzylamides, and the quaternary salts obtained by their interaction 
with hexamethylenetetramine. 

The halogenacetylbenzylamides were prepared from chloroaceto- 
hydroxymethylamide according to Einhorn’s (A., 1906, i, 245 ; 1908, i, 
608) method. In several instances the chloro-compounds reacted so 
unsatisfactorily with hexamethylenetetramine that it was found 
necessary to convert them into the iodides before good yields of the 
quaternary salts could be obtained. 

Chloroacetobenzylamide, CH,Cl-CO-NH-CH,Ph, prepared by the 
interaction of chloroacety] chloride and benzylamine in the presence of 
aqueous potassium hydroxide at a low temperature, forms long, 
glistening hairs, m. p. 93°5—94°5° (corr.), with slight preliminary 
softening, and yields with hexamethylenetetramine an additive 
compound, C,,H,.ON,Cl, microscopic rhombs, m. p. 168—-169°, after 
darkening slightly. 

Chlorcaceto-o-methylbenzylamide, prepared in a similar manner, 
crystallises in long needles, m. p. 107°5—108° (corr.); the hexa- 
methylenetetramine compound has m. p. 152°. 

p-Acetylamino-N-iodcacetylbenzylamine, C,,H,,0,N,I, obtained by 
heating the corresponding chloroacetyl derivative (Einhorn and 
Mauermayer, doc. cit.) with sodium iodide in alcoholic solution, forms 
glistening needles, m. p. 205—206° (corr., decomp.) with preliminary 
darkening, and yields a hexamethylenetetramine compound, long, 
colourless needles, m. p. 165—166° (decomp. ). 

Chloroacetohydroxymethylamide condenses with aceto-o-toluidide in 
sulphuric acid solution, yielding 4-acetylamino-N -chlorcacetyl-3-methyl- 
benzylamine, C,,H,,O,N,CI, which has m. p. 212°5—214° (corr.) with 
slight preliminary softening. 

2-Acetylamino-N-chloroacetyl-5-methylbenzylamine, prepared from 
aceto-p-toluidide in a similar manner, melts incompletely at 164—167°, 
then resolidifies, and has m. p. 180—182° ; the hexamethylenetetramine 
compound has m. p. 197—200°. 

2-Acetowy-N-chloroacetyl-a-naphthylmethylamine, obtained by warming 
the corresponding hydroxy-compound with acetic anhydride and a 
little sulphuric acid, crystallises in aggregates of long needles, 
m. p. 169—170° (corr.), and yields a hexamethylenetetramine compound, 
darkening at 170°, m. p. 175—176°; when heated with sodium iodide 
in acetone solution it is converted into 2-acetoxy-N-iodeacetyl-a- 
naphthylmethylamine, which crystallises in felted needles, sintering 
at 187°, m. p. 188—190° (corr.), and forms a hexamethylenetetramine 
compound, m. p. 184—187° (decomp.) with previous darkening at 
175°. 

5-Nitro-2-aceioay-N-chloroacetylbenzylamine, prepared by acetylating 
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the corresponding bydroxy-compound, forms woolly masses of delicate, 
colourless needles, m. p. 97°5—98° (corr.) with preliminary softening. 

The additive compound of 2-methoxy-N-chloroacetyl-a-naphthyl 
methylamine and hexamethylenetetramine separates from chloroform 
in crystals, m. p. 122°5—125° (decomp.), containing one molecule of 
the solvent ; after removal of the chloroform by boiling with acetone 
it has m. p. 112—120°. 

5 Nitro-2-methoxy - N - chloroacetylbenzylamine, prepared from the 
hydroxy-compound in the usual manner with methyl sulphate and 
aqueous potassium hydroxide, crystallises in faintly yellow, minute, 
glistening prisms, m. p. 120°5—121°5° (corr.) with softening at 
113—114°, 

The additive compound of 2-acetylamino-5-ethoxy-N-chloroacety]- 
benzylamine and hexamethylenetetramine has m. p. 169—170° 
(decomp.). 

3 : 4-Diacetoxy-N-chloroacetylbenzylamine, prepared by acetylating 
the corresponding hydroxy-compound, forms sheaves of glistening, flat 
rods, m. p. 86°5—87'5° (corr.), and yields a hexamethylenetetramine 
compound, m. p. 174° (decomp. ). 

3: 4-Dimethoxy-N -chloroacetylbenzylamine, obtained by the action of 
methyl sulphate and aqueous potassium hydroxide on the dibydroxy- 
derivative, crystallises in cream-coloured masses of delicate needles, 
m. p. 117—117°5° (corr.) with preliminary softening ; the hexametby]- 
enetetramine compound has m. p. 160—161° (decomp.). 

Ethyl J-chloroacetyl-m-aminomethylbenzoate forms an _ additive 
compound, m. p. 122—-124°, with hexamethylenetetramine, and reacts 
with sodium iodide in acetone solution, yielding ethyl N-iodoacetyl-m- 
aminomethylbenzoate, glistening, delicate needles, m. p. 116—116°5° 
(corr.) with preliminary softening. 

N-:Chloroacetyl-m-aminomethylbenzoyl chloride, prepared from the 
corresponding acid and phosphorus pentachloride in toluene solution, 
erystallises in aggregates of pale green prisms, m. p. 78—79° (corr.) 
with slight preliminary softening, and reacts with ammonia in 
chloroform solution and with diethylaminoethanol in pyridine solution, 
yielding the amide, m. p. 171—172°5° (corr.) with slight preliminary 
softening, and B-diethylaminoethyl ester, glistening platelets, sintering 
at 68°, m. p. 69—70°5°; the additive compounds of the amide and 
dietbhylaminoethy! ester with hexamethylenetetramine have m. p. 183° 
(decomp., with previous darkening at 175°) and 125—130° (with 
sintering at 120°) respectively. F, B. 


Quaternary Salts of Hexamethylenetetramine. III. Monohal- 
ogenacylated Aromatic Amines and their Hexamethylenetetr- 
aminium Salts. Water A. Jacoss and Micuar, HEIDELBERGER 
(J. Biol. Chem., 1915, 21, 103—143).—In continuation of the work 
described in the preceding abstracts, the authors have prepared the 
chloroacetyl derivatives of a large number of aromatic amines and 
have examined the additive compounds which these derivatives form 
with hexamethylenetetramine. The additive compounds are readily 
soluble in water and undergo decomposition, particularly on boiling, 
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with the formation of methyleneglycyl derivatives of the original 
amines. 

The chloroacetyl derivatives were all prepared by the gradual 
addition of a benzene solution of chloroacetyl chloride (1} mols.) to 
the amines dissolved in toluene or benzene in the presence of excess of 
aqueous sodium hydroxide (2), the mixture being well shaken and 
cooled. 

When boiled with hexamethylenetetramine in chloroform solution, 
chloroacetanilide yields an additive compound, C,,H,,ON,Cl, glistening 
micro-crystals, m. p. 158—159° (decomp.) with previous darkening at 
155° ; the additive compound with bromoacetanilide has m. p. 163° 
(decomp.) ; that with N-chloroacetylmethylaniline, m. p. 168—173° 
(decomp.), and separates with chloroform of crystallisation which may 
be removed by repeated extraction with boiling acetone. Chloroacetyl- 
diphenylamine yields with hexamethylenetetramine the compound 
C,,H,,ON,Cl; this crystallises with chloroform (1 mol) in hair-like 
needles (decomp. 158—161°), which after boiling with acetone contain 
two molecules of the latter solvent and then decompose at 151—162°. 
The chloroacetyl derivative of phenylglycineanilide separates with 
benzene of crystallisation and has m. p. 118—120° (corr.) with pre- 
liminary softening ; the hexamethylenetetramine compound has wm. p. 
157—158°. N-Chloroacetyl-w-anilinoacetophenone, almost colourless, 
hexagonal plates, m. p. 117—118° (corr.) with sligbt softening at 
116-5°, forms a hexamethylenetetramine compound, m. p. 169—169°5° 
(decomp.). The additive compound of chloroaceto-o-toluidide with 
hexamethylenetetramine has m. p. 148—149° (decomp.). 

N-Bromoacetyl-w-o-toluid inoacetophenone crystallises in stout, diamond- 
shaped plates, m. p. 107—107°5°; the hexamethylenetetramine com- 
pound has m. p. 175—176° (decomp.). Chloroaceto-m-toluidide has 
m. p. 90—91°5° (corr.) and not 141° as given by Kuhara and Chikashigé 
(A., 1902, i, 227); the hexamethylenetetramine compound darkens 
above 170°, m. p. 173—174°. 

The additive compounds with the following chloroacetyl derivatives 
are also described ; chloroaceto-p-toluidide, m. p. 176—178° (decomp.) ; 
chloroaceto-m-4-xylidide, silky needles, m. p. 171—172°; chloroaceto- 
y-cumidide, slender needles, m. p. 170—171° (decomp.) ; chloroaceto-a- 
naphthylamide, rosettes of needles, m. p. 164—166° (decomp.) ; 
chloroaceto-8-naphthylamide, m. p. 177—178° (decomp.). 

Chloroaceto-o-chloroanilide, prepared from o-chloroaniline and chloro- 
acetyl chloride in toluene solution, forms glistening needles, m. p. 
73°5—74° (corr.) with previous softening at 71:5° (compare Schwalbe, 
Schulz and Jochheim, A., 1908, i, 974); the hexamethylenetetramine 
compound crystallises in glistening hairs, m. p. 158—160° (decomp.). 

Chloroaceto-p-bromoanilide, prepared by brominating chloroacet- 
anilide in glacial acetic acid solution (compare Frerichs, A., 1903, i, 
610), forms a hexamethylenetetramine compound, C,,H,,ON,CIBr, 
erystallising in prismatic needles with chloroform (4 mol.), half of 
which is retained even after drying over sulphuric acid under diminished 
pressure at the temperature of boiling alcohol. 

Chloroaceto-2 : 4 : 6-tribromoanilide, obtained by heating chloroacetyl 
chloride with 2: 4: 6-tribromoaniline in toluene solution at 110—120°, 
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cerystallises in needles, m. p. 221—222° (corr.), with partial decom- 
position. 

Chloroaceto-m-iodoanilide forms slender, felted needles, m. p. 121°5— 
122°5° (corr.), and yields a hexamethylenetetramine compound, which 
becomes greenish at 170°, m. p. 175° (decomp.). Chlcroaceto-5-iodo-o- 
toluidide, prepared from 5-iodo-o-toluidine, forms glistening needles, 
m. p. 161°5—162°5° (corr.) with slight preliminary softening ; the 
hexamethylenetetramine compound crystallises in minute, flat prisms, 
m. p. 190—192° (decomp. ). 

The additive compound from chloroaceto-m-nitroanilide has m. p. 
162—163°. Chloroaceto-p-nitroanilide forms pale yellowish-brown 
prisms, m. p. 182—184°, and not 152° as stated by Deutsch (A., 1907, 
i, 1082). 

Chloroaceto-m-nitro-p-toluidide yields a pale yellow additive compound, 
m. p. 163—164° (decomp.). 

Chloroaceto-m-dimethylaminoanilide, prepared from m-aminodimethyl- 
aniline, crystallises in greyish rhombs, m. p. 101°5—102°5° (corr.) with 
previous softening at 101°; the hexamethylenetetramine compound has 
m. p. 151—152° (decomp.). 

p-Aminodimethylaniline is readily prepared by reducing p-nitroso- 
dimethylaniline with stannous chloride and hydrochloric acid; the 
chloroacetyl derivative forms a hexamethylenetetramine compound, 
erystallising with chloroform in glistening plates, m. p. 145—148°, 
which, after drying under diminished pressure at the temperature of 
boiling alcohol, have the composition C,,H,,ON,,4CHCI,, and m. p. 
171—172° (decomp.) with preliminary darkening. 

p-Aminodiethylaniline, prepared from p-nitrosodiethylaniline in a 
similar manner, forms a pale yellow oil, b. p. 139°5—140°5°/ 
95—10 mm. ; the chloroacetyl derivative crystallises in faintly pink, 
lustrous needles, m. p. 83—84° (corr.), and yields a hexamethyl- 
enetetramine compound, glistening micro-crystals, m. p. 159—160° 
(decomp. ). 

p-Nitrosodipropylaniline hydrochloride is obtained as a _ greenish- 
yellow, microcrystalline powder by the addition of sodium nitrite to a 
cold solution of dipropylaniline in hydrochloric acid. It darkens and 
decomposes at about 160—165°, and on reduction with stannous 
chloride and hydrochloric acid is converted into p-aminodipropylaniline, 
which forms a viscid, pale yellow oil, b. p. 155°5—1565°/6 mm., 
and yields a chloroacetyl derivative, almost colourless prisms, m. p. 
121—121-5° (corr.) with previous softening at 120°. The last-mentioned 
compound forms with hexamethylenetetramine an additive compound, 
which crystallises with chloroform in minute platelets ; after removal 
of the chloroform the compound has m. p. 165—168° (decomp. ). 

p-Chloroacetylaminophenylbenzylethylamine, 

CH,Cl-CO-NH°-C,H,°N Et-CH,Ph, 
prepared from p-aminophenylbenzylethylamine, crystallises in pale 
brownish micro-prisms, m. p. 106—108°, and yields a hexamethylene- 
tetramine compound in glistening micro-platelets, m. p. 163—164° 
(decomp. ). 

p-Chloroacetylaminoazobenzene, NPh:N-C,H,-NH-CO-CH,Cl, forms 
sheaves of golden-yellow needles, m. p. 159°5° (corr.) with preliminary 
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softening at 155°; the orange-yellow additive compound with hexa- 
methylenetetramine has m. p. 153—154° (decomp.). 

5-0- Tolueneazochloroaceto-o-toluidide, 

CH,Cl-CO-NH-C,H,Me-N:N-C,H,Me, 
prepared from aminoazotoluene (from o- toluidine), crystallises in pale 
salmon-coloured needles, m. p. 171—172°5° (corr., decomp.) with previous 
softening at 168°5°, and yields an orange-yellow hexamethylenetetr- 
amine compound, m. p. 167—169°. 

1 : B-Naphthaleneazo-2-naphthylamine forms a chloroacetyl deriva- 
tive, bright orange, hair-like needles, m. p. 181°5—182°5° (corr.); the 
hexamethylenetetramine compound could not be obtained in a pure 
condition. 

p-Benzeneazobenzeneazochloroaceto-B-naphthylamide, 

NPh:N-C,H,°N,°C,,H,*NH-CO-CH,Cl, 
prepared from chloroacetyl chloride and 1-p-benzeneazobenzeneazo-2- 
naphthylamine, forms brick-red micro-needles, m. p. 190° (corr. 
decomp.) with previous darkening at 188°. 

2'-4 : o- Tolueneazo-0-tolueneazo-1'-naphthylamine, 

C,H,Me-N,°C,H,Me-N,°C,,H,"NH,, 
is obtained in glistening, dark “violet- brown leaflets, m. p. 174—177°, 
by coupling diazotised aminoazotoluene (from o-toluidine) with 
B-naphthylamine in hydrochloric acid solution ; the chloroacetyl deriva- 
tive forms a brown, micro-crystalline powder, m. p. 122—126° (decomp.) 
with preliminary softening. 

4-0-Tolueneazo-l-naphthylamine, m. p. 97—97:5° (corr.) (compare 
Casale and Casale-Sacchi, A., 1914, i, 1180), after diazotisation, couples 
with §-naphthylamine, yielding 4-0-tolueneazo-1 : 1’-naphthaleneazo-2'- 
naphthylamine, C,H,Me-N:N-C,,H,*N-N:C,,H,*NH,, which forms a 
blackish-brown, micro-crystalline powder, and gives an intense blue 
coloration with sulphuric acid. 

4-Dimethylamino-4’-acetylaminoazobenzene has m. p. 226—227° 
(compare Meldola, T., 1884, 45, 108), and is hydrolysed by hot dilute 
sulphuric acid to the free base, which reacts with chloroacety! chloride, 
yielding 4-p-dimethylaminobenzeneazochloroacetanilide, 

CH,Cl-CO-NH-C,H,-N:N-C,H,*NMe,, 
glistening, chocolate- brown micro- ‘plates, m. p. about 205° with previous 
sintering at 190°; the brown hexamethylenetetramine compound has 
m. p. 167—168- B°, gives orange solutions in water and purple in 
mineral acids. 

4-Acetylamino-4'-diethylaminoazobenzene, prepared in the same 
manner as the dimethyl derivative, crystallises in glistening, orange- 
brown plates, softening at 186°, m. p. 192°, and is hydrolysed to 
4-amino-4'-diethylaminoazobenzene, dark brown crystals, having a blue- 
black lustre, m. p. 149—150° (corr.) with preliminary softening ; the 
chloroacetyl derivative forms chocolate-brown crystals, sintering at 
155°, m. p. 160°5—162°, and yields a hexamethylenetetramine compound, 
m. p. 172—173° with previous sintering. 

Diazotised p-aminoacetanilide couples with dipropylaniline, yielding 
4-acetylamino-4'-dipropylaminoazobenzene, small, orange needles, m. p. 
178° (corr.), This is transformed by hydrolysis and subsequent treat- 
ment with chloroacetyl chloride into 4-chloroacetylamino-4'-dipropyl- 
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aminoazobenzene, orange-brown micro-crystals, m. p. 112—114° (corr.) 
with preliminary softening and darkening, which yields a hexamethylene- 
tetramine compound, orange-yellow micro-platelets, m. p. 180—181°, 
with previous sintering at 100°. 
4-Acetylamino-4'-benzylethylaminoazobenzene, 
CH,°CO-NH-C,H,°N:N-C,H,:NEt-C,H., 
prepared by coupling diazotised p-aminoacetanilide with benzylethyl- 
aniline, crystallises from dilute alcohol with }H,O in minute brown 
rhombs with a violet reflex; the anhydrous substance has m. p. 
148—150°. 4-Chloroacetylamino - 4’ - benzylethylaminoazobenzene has 
m. p. 140—141-5° (corr.), and yields a hexamethylenetetramine com- 
pound, ochreous micro-plates, sintering at 110°, m. p. 140° (decomp.). 
m-Bromodiethylaniline, prepared by heating m-bromoaniline and 
ethyl iodide with sodium hydroxide and alcohol at 100°, is a highly 
refractive, colourless liquid, b. p. 139'5—142° (corr.)/9—10 mm., and 
couples with diazotised p-aminoacetanilide, yielding 2’-bromo-4-acetyl- 
amino-4'-diethylaminoazobenzene, minute, glistening rhombs, m. p. 
163°5—164° (corr.) with previous sintering and reddening at 
160°. 

2-Chloroacetylamino-4'-dimethylaminoazobenzene, obtained by coupling 
benzenediazonium chloride with m-chloroacetylaminodimethylaniline, 
forms scarlet tablets, m. p. 109°5—110° (corr.) with slight preliminary 
softening. 

4 - Nitro-2'-chloroacetylamino-4'-dimethylaminouzobenzene, prepared 
from diazotised p-nitroaniline in a similar manner, separates from 
chloroform in dark violet-brown, voluminous, triboelectric masses of 
micro-crystals, m. p. 220°. 

8-Naphthylamine couples with diazotised p-aminodiethylaniline, yield- 
ing 1-p-diethylaminobenzeneuzo-2-naphthylamine, glistening, maroon 
plates, m. p. 117—120°, with preliminary softening. 

4-p-Diethylaminobenzeneazo -1-mnaphthylamine, prepared from 
a-naphthylamine in a similar manner, could not be obtained in a 
crystalline condition ; its chloroacetyl derivative forms chocolate-brown 
micro-crystals, which darken and soften at 120°, m. p. 145° 
(decomp. ). 

The additive compound of o-chloroacetylaminophenol and hexa- 
methylenetetramine has m. p. 155° (decomp.), and gives a purple 
coloration with ferric chloride. 

0-Chloroacetylaminophenyl benzoate, silky needles, has m. p. 
1075—108'5° (corr.); the hexamethylenetetramine compound is 
mentioned. o-Chloroucetylaminophenyl p-nitrobenzoate forms delicate 
interlaced needles, softening at about 160°, m. p. 163°5—164° (corr.), 
and yields a hexamethylenetetramine compound, pale yellow plates, 
which darken at 166°, m. p. 171—172°. 

m-Aminophenol reacts with chloroacetic anhydride in boiling benzene 
solution, yielding m-chloroacetylaminophenol, colourless, glistening plates, 
m. p. 134:5—136° (corr.); the hexamethylenetetramine compound 
ery 168° with preliminary darkening) crystallises with acetone 
* mol.), 

3-Chloroacetylamino-4-benzeneazophenol, prepared by coupling m-chloro- 
acetylaminophenol with diazotised aniline, forms minute, golden, inter- 
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laced needles, m. p. 200° (corr. decomp.), and yields a yellow hexa- 
methylenetetramine compound, decomp. 202— 230°. 
p-Chloroacetylaminophenyl chloroacetate, obtained from chloroacetyl 
chloride and p-aminophenol in pyridine solution, crystallises in almost 
colourless spears, softening at 160°, m. p. 170—171° (corr.). 
Chloroaceto-o-anisidide, flat needles, m. p. 48—48°5° (corr.), with 
slight preliminary softening, yields a hexamethylenetetramine 
compound, m. p. 151—153°. a-Jodopropio-o-anisidide, prepared from 
a-iodopropiony! chloride and o-anisidine in cold ethereal solution, 
erystallises in delicate needles, m. p. 95—96°5° (corr.), with slight 
preliminary softening. $-/odopropio-o-anisidide, obtained from B-iodo- 
propionyl chloride (b. p. 80°5—81°5°/15 mm.) in a similar manner, 
forms colourless, irregular plates, softening at 88°, m. p. 89—91°(corr.), 
and yields a hexamethylenetetramine compound, thin, glistening 
platelets, m. p. 172—173°. 
N-Chloroacetyl-w-0-anisidinoacetophenone, 
CH,Cl-CO-N(C,H,-OMe)-CH,°COPh, 
forms prismatic needles, m. p. 101°5—102°5° (corr.); the hexa- 
methylenetetramine compound crystallises in colourless micro-prisms, 
m, p. 145° (decomp.). 
_ Chloroaceto-p-anisidide, glistening, transparent prisms, m. 
121°5—122°5° (corr.) with previous softening, forms a hexamethylene- 
tetramine compound, m. p. 164—167° (decomp. ). 
o-Chloroacetylaminobenzyl alcohol, prepared by the addition of chloro- 
acetyl chloride to a well-cooled ethereal solution of o-aminobenzyl 
alcohol, crystallises in rosettes of needles, m. p. 103° (corr.); the 
hexamethylenetetramine compound is hygroscopic, and has m. p. 
144—145° (decomp.). 
o-Chloroacetylaminobenzyl benzoate, obtained by benzoylating the 
preceding alcohol in pyridine solution, forms snow-white needles, 
m. p. 113—113°5° (corr.) with slight preliminary softening, and yields 
a hexamethylenetetramine compound, darkening at 140°, m. p. 
154—155° (decomp.). 
The additive compound of ethyl p-chloroacetylaminobenzoate and 
hexamethylenetetramine has m. p. 155—156° (decomp. ). 
B-Diethylaminoethyl p-chloroacetylaminobenzoate (chloroacetylnovo- 
caine), CH,Cl-CO-NH-C,H,°CO,°CH,°CH,°NEt,, prepared from novo- 
caine and chloroacetyl chloride, forms microscopic needles, m. p. 
63—64°5° (corr.), and yields a hexamethylenetetramine compound, 
lenticular micro-platelets, which sinter at 126°, m. p. 128—129°. 
m-Chloroacetylaminoacetophenone forms prisms, m. p. 113°5—114°5° ; 
the hexamethylenetetramine compound crystallises in micro-platelets, 
m. p. 165—166° (decomp.), which are transformed into a mass of hair- 
like needles on treatment, with alcohol. 
4-Chloroacetylamino-4' : 4"-tetramethyldiaminotriphenylmethane, 
CH,Ci-CO-NH-C,H,°CH(C,H,°NMe,),, 
prepared from p-aminoleucomalachite green in ‘the usual manner, forms 
pale greenish micro-crystals, which sinter above 80° and gradually 
soften to a tar when rapidly heated; the hexamethylenetetramine 
compound has m. p. 189—190° (decomp ). 
2-Chloroacetylamino-4' ; 4"-tetraethyldiaminotriphenylmethane (not 
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isolated in a pure condition) yields a hexamethylenetetramine com- 
pound, colourless micro-platelets, m. p. 177—178° (decomp.). The 
hexamethylenetetramine compound of 4-chloroacetylamino-4’ : 4"-tetra- 
ethyldiamtinotriphenylmethane forms micro-platelets, m. p. 168—169°. 
6-Chloroacetylaminoquinoline crystallises in minute prisms, which 
become red, and have m. p. 153—155° (decomp.) ; the hydrochloride 
separates in pale, reddish-brown platelets, decomp. above 250° with 
previous darkening and sintering at 220°; the hexamethylene- 
tetramine compound in pale drab-coloured micro-platelets, m. p. 
203—-204° (decomp.). F. B. 


Quaternary Salts of Hexamethylenetetramine. IV. Mono- 
halogenated Simple Amines, Carbamides, and Urethanes, and 
the Hexamethylenetetraminium Salts Derived Therefrom. 
Wa ter A. Jacoss and Micnae, Herperpercer (J. Biol. Chem., 1915, 
21, 145—152. Compare preceding abstracts).—a-Jodopropionamide, 
prepared by the addition of the corresponding chloride to cold aqueous 
ammonia, crystallises in long, glistening needles, which soften and 
turn yellow above 150°, m. p. 159—160-5° (corr.). B-lodopropionamide, 
obtained in a similar manner, forms feathery plates, m. p. 
141-5—142°5 (corr.) with preliminary softening (Henry, A., 1885, 372, 
gives m. p. 100—101°); the additive compound with hexamethylene- 
tetramine crystallises in broad, glistening needles, m. p. 169—170° 
(decomp.). 

Chloroacetomethylamide, prepared by the addition of chloroacetyl 
chloride to a well cooled solution of methylamine in aqueous sodium 
hydroxide, forms delicate needles, m. p. 45—46° (corr.) with preliminary 
softening, and yields a hexamethylenetetramine compound, m. p. 
173—174° (decomp. ). 

Chloroacetodimethylamide has b. p. 98°5—99-5° (corr.)/11 mm., m. p. 
15°5° (corr.) ; the hexamethylenetetramine compound, m. p. 160—162°. 
Chloroacetoethylamide, b. p. 97°5—98°5°/13 mm., m. p. 22—22°5° 
(corr.), yields a hexamethylenetetramine compound, stout, hexagonal 
plates, m. p. 167—168° (decomp.) with previous darkening at 160°. 
Chloroacetodiethylamide is a highly refractive liquid, b. p. 126°5—128-5°/ 
21 mm. ; the hexamethylenetetramine compound crystallises in glisten- 
ing rhombs, melting at 174° to a turbid liquid, which, on further heat- 
ing, becomes clear, darkens, and finally effervesces above 190°. 

The hexamethylenetetramine compound of chloroacetopiperidide [a 
viscid, almost colourless liquid, b. p. 143-5—-145-5°/12°5 mm. (corr.)], 
forms micro-platelets; it becomes pasty at 168—170°, m. p. 184° 
(decomp.). 

Methylenebisiodoacetamide, CH,(NH-CO-CH,I),, prepared by heating 
the corresponding chloro-compound (Einhorn and Mauermeyer, A., 
1906, i, 250) with sodium iodide in acetone solution, crystallises in 
arborescent masses of thin plates, which darken above 220° when 
rapidly heated, and decompose at 227—229° with evolution of iodine ; 
the hexamethylenetetramine compound could not be isolated in a pure 
condition. 

Ethylenebischloroacetamide (N : N'-dichloroacetylethylenediamine) is 
obtained in prismatic needles, m. p. 174—176° (corr.) with preliminary 
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softening, by the interaction of chloroacetyl chloride and ethylene- 
diamine hydrochloride in the presence of aqueous sodium hydroxide. 

The additive compound, C,H,,0,N,Cl, of chloroacetylcarbamide and 
hexamethylenetetramine crystallises in plates, m. p.176—177°(decomp.), 
when freshly prepared, but when kept for several weeks has m. p. 
191—192°; the compound, C,,H,,O,NCI, from chloroacetylmethyl- 
carbamide forms long needles, which sinter ‘at 149—151° and gradually 
melt, decomposing at 178°. 

Chloroacety] chloride reacts with benzylcarbamide in boiling benzene 
solution, yielding N-chloroacetylbenzylcarbamide, C,,H,,0,N,Cl, glisten- 
ing needles, m. p. 153-—155° (corr.), which forms a hexamethylene- 
tetramine compound, long, silky needles, m. p. 160°. 

The additive compound, C,,H,,0,N,Cl, of chloroacetylurethane and 
hexamethylenetetramine has m. p. 166—167°. F. B. 


Preparation of Aniline-osulphonic Acid. J. OBERMILLER 
(D.R.-P. 281176; from J. Soc. Chem. Ind., 1915, 34, 543),—The 
product of the sulphonation of benzene, containing as little sulphuric 
acid as possible, is nitrated at a temperature above the normal, the 
mixture of nitro-acids is reduced, and the anilinesulphonic acids are 
separated by fractional crystallisation of the magnesium salts. As an 
alternative, the nitrobenzenesulphonic acids are separated in the same 
way, before reduction. The salts of the ortho-acids are the most soluble 
(compare A., 1914, i, 513). J.C. W. 


Preparation of Monohydric Phenols and their Monochloro- 
substitution Products. Cnemiscoe WerKE Icnenporr (D.R.-P. 
281175; from J. Soc. Chem. Ind., 1915, 34, 543).—Tbe mono- or di- 
chloro-derivatives of aromatic hydrocarbons are heated with an alkali 
hydroxide and methyl alcohol for a long time. The method gives good 
yields in the preparation of phenol from chlorobenzene, o- or p-chloro- 
phenol from o- or p-dichlorobenzene, or a-naphthol from a-chloronaph- 
thalene (compare Meyer and Bergius, this vol., i, 231), J.C. W. 


Action of Formaldehyde on Phenols in the Presence of 
Concentrated Sulphuric Acid. J. Buraczewski (Chem. Zentr., 
1914, ii, 1267).— When phenol dissolved in concentrated sulphuric acid 
is shaken with a cold, freshly prepared solution of 40% aqueous formalde- 
hyde in concentrated sulphuric acid, the mass suddenly solidifies. The 
solid product is green, but paler in colour according to the cooling of the 
mixture ; it is insoluble in organic solvents. The colour changes to 
pale yellow under the action of alkalis, and in this respect ammonia or 
potassium cyanide is more active than sodium or potassium hydroxide. 
{f the solution of phenol in sulphuric acid is warmed and then cooled 
previous to the addition of formaldehyde, a solid product is not formed. 
When however, hot solutions of the components are mixed, solidification 
takes place, and an intensely green mass results ; at a higher temper- 
ature a black product is obtained. The compounds have an antiseptic 
and deodorising action ; after treatment with a small quantity of these 
products, fresh urine showed no sign of decomposition after a long 


period. H, W. 
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Dihydroresorcinols [cycloHexane-1 : 3-diones] and _ their 
Reduction. A. E. Uspenskt (J. Russ. Phys. Chem. Soc., 1915, 47, 
738—751).—The author has investigated the reduction, by means of 
sodium and alcohol, of cyclohexane-3 : 5-dione and its 1-methyl-, 1: 1- 
dimethyl-, 1: 1: 2-trimethyl]-, and 1-phenyl-derivatives into the corre- 
sponding cyclohexane-3 : 5-diols (compare Crossley, T., 1901, 79, 138 ; 
Crossley and Renouf, T., 1911, 99, 1101). 

1 : 1-Dimethyleyclohexane-3 :5-diol has m. p. 145—146° (compare 
Zelinski and Uspenski, A., 1913, i, 607). 1:1: 2-Zrimethylcyclo- 
hexane-3 : 5-diol, C,H,,O,, forms a lustrous, white, microcrystalline 
powder, m. p. 149°, with a bitter-sweet taste. 1-Phenylcyclohexane- 
3:5-diol, C,,.H,,0,, forms crystals, m. p. 160°, with a bitter-sweet 
taste. cycloHexane-1 :3-diol, obtained as a liquid, b. p. 138—141°/ 
11 mm. (compare Sabatier and Mailhe, A., 1908, i, 529), gives an 
acetyl derivative, b. p. 127—128°/11 mm. 

The maximum yield of reduction product is obtained with 1: 1- 
dimethyleyclohexane-3 : 5-dione, and the minimum with the non- 
substituted diketone and its 1 : 1 : 2-trimethyl derivative, the 1-phenyl 
compound occupying an intermediate position. Just as was found for 
the dissociation constants (compare Schilling and Vorliinder, A., 1899, 
i, 878), no relation appears to exist between the capacity of these 
compounds to undergo reduction and the accumulation of methyl 
groups in the molecule. Further, no relation is apparent between the 
reduction of these compounds and their hydrolysis by means of alkali. 
Thus, 1: 1-dimethyleyclohexane-3:5-dione is hydrolysed with 
difficulty, but reduced readily, whilst cyclohexane-l:3-dione and 
1-phenyleyclohexane-3 : 5-dione are hydrolysed with ease, but give 
poor yields of reduction product; 1:1 : 2-trimethyleyclohexane- 
3 :5-dione is difficult either to hydrolyse or to reduce. tw. PB. 


Inositol and Pinitol and Some of their Derivatives. 
Epwarp G. Grirrin and J. M. Nexson (J. Amer. Chem. Soc., 1915, 
37, 1552—1571).—This investigation was undertaken with the 
object of effecting the synthesis of inositol or of compounds closely 
related to it. This aim was not achieved, but various derivatives of 
inositol were obtained and characterised. 

Inositol hexa-acetate (hexa-acetoxycyclohexane) can be readily 
obtained by treating inositol with acetyl bromide. If the reaction is 
carried out in a sealed tube at 120°, however, this substance is not 
produced, but a mixture of the following compounds is obtained: 
Penta-acetoxycyclohexyl bromide, m. p. 240°; a- and #-dibromo- 
tetra-acetoxycyclohexanes, m. p. 225° and 130° ; dibromotriacetoxycyclo- 
hexanol, C,H,Br.(OAc),"OH, m. p. 124°, slender prisms, and dibromo- 
diacetoxycyclohexanediol, C,H,Br,(OAc),(OH),, m. p. 214° (decomp.), 
soft, white needles, which on acetylation yields #-dibromotetra- 
acetoxycyclohexane; tribromotriacetoxycyclohexane, C,H,Br,(OAc),, 
m. p. 180°, microscopic plates; and dibromocyclohexanetetra-ol, m. p. 
216° (decomp.). The first three and the last of these compounds 
have been described by Miiller (T., 1907, 91, 1780). 

When inositol is heated with acetyl chloride in a sealed tube at 
140°, the following substances are produced. Chloropenta-acetowy- 
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cyclohexane, C,H,Cl(OAc),, m. p. 250°, slender crystals ; a-dichloro- 
tetra-acetoxycyclohexane, C,H,Cl,(OAc),, m. p. 186°, lustrous scales ; 
B-dichlorotetra-acetoxycyclohexane, m. p. 118°, brilliant, rhombic 
prisms; dichlorotriacetoxycyclohexanol, C,H,Cl,(OAc),-OH, b. p. 
216—217°/2°3 mm., amorphous, which on acetylation yields 8-dichloro- 
tetra-acetoxycyclohexane, and dichlorocyclohexanetetra-ol,C,H,Cl,(OH),, 
m. p. 221°, small prisms. 

When heated with benzoyl chloride and quinoline at 120°, inositol 
yields hexabenzoyloxycyclohexane, m. p. 258°; pentabenzoyloxycyclo- 
hexanol, O,H,(OBz),OH, m. p. 269°, transparent prisms; and 
tetrabenzoyloxycyclohexanediol, C,H,(OH),(OBz),, m. p. 231°, a white, 
amorphous powder. 

By the action of anisoyl chloride and quinoline on inositol, the 
hexa- and penta-anisoyl derivatives, m. p. 225° and 251°, are obtained, 
which crystallise in slender prisms and microscopic needles 
respectively. 

When inositol is heated with cinnamoyl chloride and quinoline, 
the following derivatives are produced. The hexacinnamoy/ derivative, 
m. p. 199°, slender needles ; the a-pentacinnamoyl derivative, m. p. 
271°, microscopic prisms; and the £-pentacinnamoyl derivative, 
m. p. 125°, a white, amorphous powder. 

m-Nitrobenzoyl chloride and quinoline similarly react with inositol 
with formation of the penta-m-nitrobenzoyl derivative, m. p. 226°, 
a white powder, and the hewa-m-nitrobenzoyl derivative, m. p. 217°, 
slender needles. 

By the action of ethyl chlorocarbonate on inositol in presence of 
quinoline, a syrupy product is obtained which probably contains 
inositol carbonates, and on acetylation yields two isomeric hexa- 
acetyl derivatives which are both different from that obtained by the 
direct acetylation of inositol. a-Hexa-acetoxycyclohexane, m. p. 212°, 
forms small, flat prisms, and the B-compound, m. p. 200°, microscopic 
prisms. 

The following ethers were obtained by the methylation of inositol 
and the acetylation of the products. Methoaycyclohexanepenta-ol, 
OMe:C,H,(OH),, m. p. 204°, microscopic prisms; penta-acetoxy- 
methoxycyclohexane, OMe-C,H,(OAc),, m. p. 141°, long, white needles ; 
tetra-acetoxrydimethoxycyclohexane, C,H,(OMe),(OAc),, m. p. 223°, 
which forms small prisms and sublimes above 300°; ¢triacetoaxy- 
dimethoxycyclohexanol, C,H,(OMe),(OAc),-OH, b. p. 212—213°/ 
25 mm., a syrupy liquid. 

The following ethyl] ethers were prepared in a similar manner. 
Penta-acetoxyethoxycyclohexane, OEt’C,H,(OAc),, m. p. 128°, long, 
white needles; tetra-acetorydiethoxycyclohexane, C,H,(OEt),(OAc),, 
m. p. 212°, which forms small prisms and sublimes above 300°; 
and diethoxycyclohexanetetra-ol, C,H,(OEt),(OH),, m. p. 212°, small, 
lustrous prisms. 

By the acylation of pinitol, the following compounds were obtained. 
Penta-acetoxymethoxycyclohewane, OMe°C,H,(OAc),, m. p. 98° 
[a]? -9°67°, slender prisms; pentabenzoyloxrymethoxycyclohexane, 
m. p. 97°, [a]? + 32°3°, a white, amorphous powder ; penta-anisoyloxy- 
methoxycyclohexane, m. p. 101°, long, white needles; and penta- 
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cinnamoyloxymethoxycyclohexane, m. p. 105°, [ali +41:2°, a white, 
amorphous powder. 

When pinitol is heated with acetyl bromide in a sealed tube, 
a- and £-dibromotetra-acetoxycyclohexanes are produced. E. G. 


Preparation of Derivatives of p-Acylaminophenyl Alkyl 
Ethers. FARBENFABRIKEN VorM. F, Bayer & Co. (D.R.-P. 280225).— 
Derivatives of the type NRAcyl-C,H,-OR, in which R=H, alkyl, 
acyl, aryl or arylalkyl and R’=hydroxyalkyl, have particular medical 
interest, for they are much less antipyretic than analgesic, and do not 
lead to the formation of hemoglobin like phenacetin. They are 
prepared by treating p-acylaminophenols with polyhydric alcohols or 
their anhydrides or halogen hydrins or by acylating the y-aminophenyl 
hydroxyalkyl ethers. 

For example, p-acetylaminophenol is boiled with aqueous-alcoholic 
potassium hydroxide and treated with a-monochlorohydrin, when 
p-acetylaminophenyl glycerol ether, 

NHAc:C,H,°O-CH,°CH(OH)-CH,-OH, 

is obtained by evaporating the filtrate, in colourless crystals, m. p. 
138°. The same ether is also prepared by heating p-acetylaminophenol, 
glycerol, and anhydrous sodium acetate for fifteen hours at 200—210°. 
Glycol chlorohydrin gives p-acetylaminophenyl glycol ether, 
NHAc:C,H,°O-CH,°CH,°OH, m. p. 120°, which is also the product 
when p-acetylaminophenol and ethylene oxide are heated at 150° for 
ten hours in a sealed tube. This ether forms a urethane, m. p. 104°, 
when treated with ethyl chloroformate and pyridine in solution in 
much acetone, p-2 : 4-Dinitroanilinophenyl glycol ether, m. p. 128°, 
is acetylated by glacial acetic acid at 70°, and the p-2: 4-dinitro- 
acetanilinophenyl glycol ether, C;H,(NO,).*NAc*C,H,°O-CH,°CH,-OH, 
forms reddish-brown crystals, m. p. 113°. J. C. W. 


Cholesterol XX. Oxidation of Cholesteryl Acetate with 
Chromic Acid. A. Winpaus and C. Resau (Ber., 1915, 48, 
851—857).—Mauthner and Suida (A., 1897, i, 31) obtained as the 
chief product of the oxidation of cholesteryl acetate (I) by chromic 
acid, B-oxycholestenyl acetate. This ester was hydrolysed to the 
ketonic alcohol, which readily changed into an unsaturated ketone, 
oxycholesterylene (II). The authors have re-opened this subject. 
They find that the latter compound is apparently doubly unsaturated. 
By the prolonged action of hydrogen in the presence of spongy 
platinum, it is converted into f-cholestane, which shows that it 
contains the same carbon skeleton as cholesterol. When boiled with 
sodium and alcohol, it changes into an isomeride of cholesterol, 
designated y-cholesterol (III), which crystallises in colourless needles, 
m. p. 116°, and forms a benzoate, m. p. 155—156°. It differs from 
cholesterol in that it has [a]f?+5759°, and does not form additive 
compounds with saponins. When the hydroxyl group is replaced by 
hydrogen (by the action of phosphorus pentachloride, followed by 
reduction with sodium and alcohol) it yields y-cholestene (Mauthner, 
A., 1907, i, 921). 

It is ‘also found that acidic compounds accompany the f-oxy- 
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cholestenyl acetate. These were isolated as very viscous substances 
which seemed to contain the acetate of a hydroxy-acid. When distilled 
from a bath at 320°, under 25 mm., the product yielded a hydrocarbon, 
C,,H,, (IV), in needles, m. p. 76°, [a]j—142°9°, which formed a 
dibromide, long, thin needles, m. p. 147°. It really contained two 
ethylene linkings, for catalytic reduction led to a mixture of isomeric 
hydrocarbons, C,,H,,, which were separated by repeated crystallisation 
from alcohol. ‘The less soluble isomeride formed long, thin needles, 
m. p. 80°, the other, thin leaflets, m. p. 55—59°. They were freed 
from any residual unsaturated hydrocarbon by adding acetic anhydride 
and concentrated sulphuric acid to a solution of the crude product in 
ether. On evaporation of the solvent, the saturated hydrocarbons 
crystallised, leaving the unsaturated compound in solution as a 
substance which dissolved in water. This process for purifying a 
saturated hydrocarbon is of general application (see following 
abstract). 

The relationships of the more important of these derivatives to 
cholesteryl acetate (I) are given by the following scheme. 


CyeH os C,.H,. 


GH CH GH O:CHMe 
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Cholesterol. XXI. Coprosterol. A. Winpaus and Cx. Urprie 
(Ber., 1915, 48, 857—863).—A continuation of the work on reduced 
cholesterols (compare A., 1914, i, 1066). 

A. It has been shown that coprosterol is different from 8-cholestanol, 
the normal reduction product of cholesterol, and also that the corre- 
sponding ketones are not identical (Dorée and Gardner, T., 1908, 93, 
1630). It is now shown that the corresponding saturated hydrocarbons, 
B-cholestane and coprostane, are also different substances. The latter was 
prepared by converting coprosterol into the chloride, reducing this by 
sodium and amyl alcohol, and purifying the product by the process de- 
scribed above (preceding abstract). 1t is found to be identical, however, 
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with y-cholestane. Mauthner demonstrated the connexion between f- 
cholestane and y-cholestane in the following way (A., 1909, i, 714). 
The hydroxyl group of cholesterol (I) was replaced by hydrogen, 
yielding cholestene, which gave f-cholestane by catalytic reduction 
and y-cholestane by the addition and subsequent elimination of 
hydrogen chloride. These hydrocarbons (IIT) are therefore supposed 
to differ in the arrangement of a methyl group and a hydrogen atom 
about an asymmetric carbon atom, *, and coprosterol and £-cholestanol 
(IT) are isomeric in the same sense, 


C.gHog C16 Hog Cg Hog 
GH CH GH CH CH CH 
ALN ANLZN# ZN\ZN« 
CH, CH CHMe CH, CH CHMe _. CH, CH CHMe 
Ou, CH, CH:CH, CH, CH, CH,Me CH, CH, CH,Me 
7 a 
CH-OH GH:OH GH, 
(I.) (I1.) (III.) 


B, When coprosterol is boiled with sodium and amyl alcohol, about 
90% is converted into the isomeride, y-coprosterol, which differs merely 
in the arrangement of the hydroxyl group in space (compare Dorée and 
Gardner, Joc. cit.). As in the similar case of B-cholestanol and its 
isomeride, ¢-cholestanol (loc. cit.), the pseudo-form does not combine 
with digitonin. A fact which is of importance in the theoretical 
considerations is that this y-coprosterol, m. p. 117°, when mixed with 
an equimolecular quantity of 8-cholestanol, m. p. 142°, in hot, concen- 
trated solution in light petroleum, forms a partial racemate, which 
quickly separates in long needles, m. p. 152°. This double compound 
is also formed when cholesterol is reduced by means of nickel and 
hydrogen at 200° (future communication). Although f-cholestanol 
crystallises with 1H,O, the double compound is free from water of 
crystallisation. The components are separated by digitonin, which 
precipitates the 8-cholestanol. 

C. The recorded m.p.’s of coprosterol derived from feces vary con- 
siderably, whereas a specimen obtained by the action of sodium and 
amyl alcohol on the above y-coprosterol (the reversion only takes place 
to a slight extent) has m. p. 104—105°. A sample, m. p. 112—116°, 
supplied by Fischer (A., 1911, i, 803) has now been found to contain a 
little B-cholestano]. Biéhm had also found f-cholestanol in a closed 


intestine several years after an operation (A., 1911, ii, 274). 
J. C. W. 


The Double Bonds of the Cholesterol Molecule. Orro von 
Firtn and Gustav Fevsenreicu (Biochem. Zeitsch, 1915, 69, 416—444). 
—The addition of hydrogen in the presence of platinum by the method 
of Willstitter and Hatt was investigated quantitatively in a shaking 
apparatus, which is fully described and figured in the text. It was 
found that cholesterol and cholestene, when converted into cholestane, 
absorb the amount almost exactly equivalent to two atoms per 
molecule of substance reduced. Dihydrocholesterol absorbs two atoms 
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of bromine, almost exactly the same amount as is absorbed by 
cholesterol ; the addition follows, however, much more slowly in the 
former case, and no bromine additive product could be isolated. A 
chemical compound which is easily dissociated or a physico-chemical 
complex appears therefore to be formed. Cholesterol absorbs 1°5—4 
molecules of ozone, dihydrocholesterol 1-°8—4:3 molecules, cholestane 
15—4°'8 molecules. This addition appears to lead to the formation of 
secondary (oxidation?) products, and the ozone numbers cannot be 
regarded as chemical constants. The general results of the investiga- 
tions lead to the conclusion that there is no double bond in the 
cholesterol molecule other than that of the vinyl group. 8. B.S. 


Phthalylidenephenylisocrotonic Acid. W. Borscue and G. 
Heimpircer (Ber. 1915, 48, 966—972).—Sodium y-phenyliso- 
crotonate undergoes condensation with benzaldehyde in the presence 
of acetic anhydride at 100°, giving phenylbenzylideneisocrotonic acid 
and diphenylbutadiene. Under similar conditions, condensation can 
be effected with phthalic anhydride, the product being a-phthalylidene- 


yphenylisocrotonic acid, CO<@+!>0:0(CO,H)-CH:CHPh, yellow 


needles, m. p. 252°, which is generally accompanied by a little 
phthalylidenestyrylmethane. The former substance can alternatively 
be regarded as the lactone of the enolic form of a-o-carboxybenzoyl-a- 
styrylacetic acid ; it dissolves in sodium carbonate solution, but if the 
solution is boiled, acidification causes the separation, not of the original 
substance, but of w-styrylacetophenone-o-carboxylic acid, 
CO,H:C,H,*CO-CH,°CH:CHPh, 

a yellow, amorphous solid, which when heated with a mixture of acetic 
and hydrochloric acids or with alcoholic sulphuric acid undergoes 
intramolecular mance: to cinnamylidenephthalide, 


co< Ceo: CH-CH:CHPh, 


a yellow, crystalline solid, m. p. 144—145°. This substance, however, 
is more conveniently obtained by heating phthalylidenephenyliso- 
crotonic acid at 270°, or especially by boiling with alcoholic sulphuric 
acid; it forms a dibromide, colourless needles, m. p. 159—160° 
(decomp.), and condenses with hydrazine in diluted acetic acid 
solution, forming pale oe needles of the phthalazone, 


co<yen 420: CH,°CH:CHPh, 


m. p. 201°, which is also produced by the action of the same reagent 
on phthalylidenephenylisocrotonic acid, although in alcoholic solution 
the product from the lastnamed is phthalylhydrazide, due to 
intermediate molecular fission. 

Attempts to produce the methyl or ethyl ester of the unstable 
w-styrylacetophenone-o-carboxylic acid by the action of sodium 
methoxide or ethoxide on ciunamylidenephthalide, which may be 
regarded as the corresponding lactone, yielded, after acidification, 


1: Sdiketo-2-styrylhydrindene, CyH<oo>CH-CH:CHPh, _ neodles, 


Sr SS 
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m. p. 162°; this gives crystalline condensation products with hydroxyl- 
amine and phenylearbamic hydrazide. 
For the purpose of comparison, a-phthalidyl-y-phenylbutyric acid, 


co< Oe >CH-CH(CO,H)-CH,-CH,Ph, was prepared by the reduc- 


tion of phthalylidenephenylisocrotonic acid with hydrogen and colloidal 
palladium. This substance is a yellow, viscid liquid; the ethyl 
ester, silky needles, has m. p. 68—69°. D. F. T. 


Preparation of Acid Ferrous Salts of Aromatic Hydroxy- 
carboxylic Acids and their Derivatives. M. Craass (D.R.-P. 
279865 ; from J. Soc. Chem. Ind., 1915, 34, 451).—Hot aqueous solu- 
tions of the alkali salts of hydroxybenzoic acids or their homologues, or 
substitution products, are treated with ferrous sulphate and a small 
amount of a reducing agent, such as sodium hyposulphite. The acid 
ferrous salt, for example, the salicylate, crystallises on cooling. The 
salts may be used as antiseptics. J.C. W. 


Preparation of Calcium o-Acetoxybenzoate. Soc. Cum. 
Usines pu Rudéneg, Ancr. Grttarp, P. Monnet er Cartier (D.R.-P. 
275038).—Calcium o-acetoxybenzoate separates quantitatively, in very 
slender needles, when an anhydrous solution of o-acetoxybenzoic acid 
and calvium chloride in methyl or ethyl alcohol is treated with gaseous 
or alcoholic ammonia. J.C. W. 


Some Reactions of Calcium Salicylate. W. (icusner bE 
Coninck (Rev. gen. Chim. pure appl., 1914, 1'7, 201).—Salicylic acid 
is displaced from calcium salicylate by sulphurous acid, sodium 
hydrogen sulphite, potassium hydrogen sulphate, ordinary alum, chrome 
alum, iron ammonium alum, potassium hydrogen acetate and potassium 
hydrogen propionate. The following substances are without action on 
calcium salicylate: potassium ferro- and ferri-cyanides, potassium 
dichromate, potassium trichromate, chromic acid, sodium thiosulphate, 
and methyl-, ethyl- and amyl-sulphuric acids. Calcium salicylate 
differs from calcium p-hydroxybenzoate in that it does not set solid 
with water and does not combine with methyl] alcohol. W.G. 


Preparation of Methyl Menthylsalicylate. G. BLIEBERGER 
(U.S. Pat. 1133832; from J. Soc. Chem. Ind., 1915, 34, 575).— 
Methyl salicylate (100 parts) is heated with menthol (80 parts) in an 
inert atmosphere under slight pressure. After removing the first 
distillate, the remainder is distilled in a vacuum. J.C. W. 


Derivatives of o-Acetoxybenzoic Acid Compounds, Syn- 
THETIC Patents Co., New York (U.S.Pat. 1122201; from J. Soe. 
Chem. Ind., 1915, 34, 451).—Antipyretic and antineuralgic compounds 
of the type RO-CO-R’-O-CO-R”, where R=the residue of salicylic 
acid or one of its derivatives, R’=an alkyl radicle, and R” =any 
organic radicle, are described. For example, acetylglycolyl chloride 
and salicylic acid are condensed in the presence of dimethylaniline 
diluted with benzene, forming o-acetylglycolyloxybenzoic acid, 

CO,H:C,H,°O-CO:CH,°OAe, 
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m. p. 103°. Similar compounds include acetylglycolyloxy-m-toluic acid, 
m. p. 108°, acetylglycolyloxy-p-toluic acid, m. p. 151°, chloro-o-acetyl- 
glycolyloxybenzoic acid, m. p. 135°, iodo-o-acetylglycolyloxybenzoic acid, 
m. p. 144°, owyacetyl-lactyl-p-toluic acid, m. p. 128°, o-cinnamoylglycolyl- 


oxybenzoic acid, m. p. 135°, and o-anisoylglycol; low, ybenzoic acid, m. p. 
123°. J. ©. W. 


Preparation of Protocatechuic Acid and Protocatechu- 
aldehyde. Lupwic Scumupr (D.R.-P. 278778).—For the preparation 
of protocatechuic acid, piperonaldehyde is treated with chlorine 
(3 mol.) in carbon tetrachloride, and when the colour has disappeared, 
the solvent is evaporated and the residue is decomposed by water and 
finally boiled, when the pure acid separates in quantitative yield, on 
cooling. The reactions are represented by the equations : 

CH,0,:C,H,*CHO + 3Cl, —> CCI,0,:C,;H,*COCI ; 
this +3H,O —>C,H,(OH),°CO,H. 

When the aldehyde is first converted into piperonylidene dichloride 
by the action of phosphorus pentachloride (or phosphorus and 
chlorine) in toluene, then treated with 2 mols. of chlorine and finally 
decomposed by water, a quantitative yield of protocatechualdehyde is 
obtained ; thus : 

CH,0, -U,H,*CHO + PCI, + 2Cl, —> CCI,0,:C,H,-CHCI, ; 
this +3H,0 Mg C,H,(OH),° CHO. J. C. W. 


Preparation of Alkyl Esters of Triacetylgallic Acid. Farsen- 
FABRIKEN vorM. F. Bayer & Co. (D.R.-P. 279958 ; from J. Soc. Chem. 
Ind., 1915, 34, 452).—The alkyl esters of gallic acid (except the 
methyl ester) are acetylated, or triacetylgallic acid is converted into 
the alkyl esters (except the methyl ester) by the usual methods. The 
products have astringent properties. J.C. W. 


Determination of the Configuration of Stereoisomeric 
Stilbenes and of their Carboxylic Acids. R. Srozrmer (Annalen, 
1915, 409, 13—19).—When the stable 2-nitro-a-phenylcinnamic acid, 
m. p. 196°, is reduced and the product diazotised, phenanthrene- 
9-carboxylic acid is obtained with great ease, whilst the labile 2-nitro- 
a-phenylcinnamic acid, after the same treatment, does not yield a trace 
of the phenanthrenecarboxylic acid. Consequently, the stable acid has 
the cis-configuration (I) and the labile acid the ¢vans-configuration (11): 

(I) NO,°C,H, qi (I) NO,°C,H, ‘CH 
PhC-CO,H CO,H: CPh ’ 
These conclusions are confirmed as follows. The amino-acid obtained 
by the reduction of the labile acid can only exist in the form of its 
salts. When the acid is liberated, it changes quantitatively to 3-phenyl- 
carbostyril ; moreover, when a solution of the barium salt is diazo- 
tised and boiled, 3-phenylcoumarin is obtained quite smoothly. 
Consequently, in the labile 2-nitro-a-phenylcinnamic acid the nitro- 
phenyl and the carboxyl groups must be in the cis-position with respect 
to one another. 

The replacement of the amino-group by hydrogen in the two 2-amino- 

a-phenylcinnamic acids presents very great difficulties. No method has 
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been successful in the case of the cis-acid, the product always being 
phenanthrene-9-carboxylic acid. In the case of the trans-(allo-)acid, 
the only successful method is to add slowly a diazotised solution to a 
hot saturated solution of sodium hypophosphite containing copper 
bronze as a catalyst; the product, which is obtained in good yield, is 
allo-a-phenyleinnamic acid, m. p. 137°, which has, therefore, the trans- 
configuration. By exclusion, the stable a-phenylcinnamic acid, m. p. 
172°, has the cis-configuration. 

When the a-phenylecinnamic acids are heated with barium oxide at 
about 300°/12—13 mm., the stable (cis-) acid yields a considerable 
amount of isostilbene and a little stilbene, whilst the allo-(trans-)acid 
yields much stilbene together with some isostilbene. From this it 
follows that isostilbene (III) and stilbene (IV) have the cis- and the 


PAC PhCH 
(UL) PACH (IV) “HOPh 


trans-configurations respectively. This conclusion agrees with that of 
Straus (A., 1906, i, 77) and is contrary to that of Wislicenus. 

The production of the isostilbene during the decomposition of allo- 
a-phenylcinnamic acid by barium oxide is shown experimentally to be 
due to the conversion of the allo- into the cis-acid previous to the 
elimination of carbon dioxide, C. 8. 


Stereoisomeric 2-Nitro-c-phenylcinnamic Acids and Other 
Stilbene Derivatives. R. Srozrmer and L. Priace (Annalen, 1915, 
409, 20—35).—The stable 2-nitro-a-phenylcinnamic acid, m. p. 196° 
(amide, pale yellow needles, m. p. 173—174°; anilide, citron-yellow 
needles, m. p. 136°), and the allo-acid, m. p. 146—147° (amide, citron- 
yellow crystals, m. p. 166—167°; antlide, yellowish-white, crystalline 
powder, m. p. 148—149°), were prepared by Bakunin in 1895, but the 
latter was obtained in extremely small amounts. The authors now 
obtain it easily by exposing a concentrated aqueous solution of sodium 
2-nitro-a-phenylcinnamate to the light of a Uviol lamp at a distance of 
6—8 em. for seven days. Since the allo-acid is stronger than acetic acid, 
the separation of the two stereoisomerides is easily effected by the 
addition of 50% acetic acid in the cold so long as the stable acid is 
precipitated. The filtrate is acidified with concentrated hydrochloric 
acid, and the precipitated allo-acid, after crystallisation from benzene, 
has m. p. 146—147° and is obtained in 10°7% yield; after twenty-one 
days’ exposure the yield is 16%. 

The allo-acid is so stable that it can scarcely be called labile. The 
only method of converting it into the stable isomeride is by exposing 
it in selution to a quartz lamp for forty-eight hours; even then the 
amount of the stable acid formed is less than 2%. 

By the reduction of the stable 2-nitro-a-phenylcinnamic acid, Pschorr 
obtained the amino-acid in two modifications, one colourless and the 
other yellow. ‘These are easily interconvertible, are not stereoisomeric, 
have the same m. p., 185—186°, and are readily converted into 
phenanthrene-9-carboxylic acid. They do not yield 3-phenylcarbostyril 
directly (preceding abstract), but this substance is obtained quantita- 
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tively when a benzene solution is exposed to a Uviol lamp; it 
crystallises in colourless needles, m. p. 227°. When 2-amino-a-phenyl- 
cinnamic acid is diazotised and boiled with water, the product contains, 
in addition to phenanthrene-9-carboxylic acid, a small amount of 
3-phenylcoumarin. The substances C,,H,,0, and C,,H,,0,, obtained 
by heating 2-methylphenanthrene-9-carboxylic acid and 4-methyl- 
phenanthrene-9-carboxylic acid (Mayer and Balle, A., 1914, i, 536), 
are phenylmethylcoumarins, C,,H,,0, ; the identity of the substance, 
m. p. 146—147°, from 2-methylphenanthrene-9-carboxylic acid with 
3-phenyl-6-methylcoumarin has been proved by direct comparison. 

4-Methoxy-a-phenylcinnamic acid (amide, leaflets, m. p. 131°5— 
132°5°) in the form of its sodium salt in aqueous solution is converted 
by exposure to a Uviol lamp for twenty-one days to the extent of 30% 
into the allo-acid, colourless crystals, m. p. 123°, which forms an amide, 
colourless needles, m. p. 168—169°, and an aniline salt, 

C,H, ,0,,NH,Ph, 

m. p. 116°, and is reconverted to the extent of 4°5% into the stable 
acid by exposing its solution in benzene containing a little iodine to the 
light of a quartz lamp for twenty-four hours. 

If, as is probably the case, the stable 4-methoxy-a-phenylcinnamic 
acid has a configuration corresponding with that of the stable a-phenyl- 
cinnamic acid (preceding abstract), the p-methoxystilbene produced by 
its dry distillation should be the oily al/o-modification ; owing, however, 
to the high temperature of the decomposition, the a//o-form undergoes 
transformation and the stable p-methoxystilbene, m. p. 135—136°, is 
actually obtained. By exposing its solution in benzene to the light of 
a Uviol lamp for fourteen days, the latter changes to allo-p-methoxy- 
stilbene to the extent of 45°7%. The allo-modification changes com- 
pletely to the stable form at about 170°/15 mm., and even when 
distilled at 143—145°/1'5 mm. yields an oily distillate which slowly 
deposits crystals of the stable isomeride. allo-p-Methoxystilbene 
resembles isostilbene in having a peculiar, sweet odour, which is not 
exhibited by the solid modification. 

Stable o-nitrostilbene in benzene solution, exposed to a U viol lamp for 
fourteen days, is partly converted into the allo-isomeride, citron-yellow 
crystals, m. p. about 42°. The reconversion into the stable modification 
has not been effected, and both isomerides yield the same stable amino- 
stilbene, m. p. 106°, by reduction with stannous chloride and hydro- 
chloric and acetic acids. C, 8. 


Stereoisomeric a-Substituted Cinnamic Acids. R. SrozrMer 
and G. Vout (Annalen, 1915, 409, 36—58. Compare preceding 
abstracts).—The most convenient method of preparing labile (adlo-) 
a-phenyleinnamic acid, m. p. 137°, is to expose an aqueous solution of 
sodium a-phenylcinnamate to a Uviol lamp for about three weeks or in 
quartz tubes to a quartz lamp for three or four days. The unchanged 
stable acid is precipitated by acetic acid, and from the filtrate the labile 
acid is precipitated by dilute hydrochloric acid in 30% yield. The 
amide and anilide of the stable acid have m. p. 127° and 141° 
respectively, and of the labile acid, 167—168° and 179° respectively. 
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The labile acid is converted into the stable to the extent of about 
50% when its solution in benzene containing a little iodine is exposed 
to a quartz lamp for twenty-four hours. 

The stability of both acids is very nearly the same, and the two 
isomerides furnish one of the very few cases in which the two 
substances are mutually interconvertible by heat. The authors, how- 
ever, have ascertained the conditions under which the “ stable”’ acid is 
really stable; when it is heated at 260—270°/12—13 mm. for ten 
minutes the amount of the labile acid produced is too small to 
be detected, whilst the labile acid, heated at 250°/20 mm. for the same 
time, yields at least 20% of the stable acid. 

allo-a-Phenylcinnamonitrile, b. p. 213—214°/23 mm., obtained in 
about 30% yield by exposing the stable nitrile in benzene solution to a 
Uviol lamp for three weeks, has a faint, sweet odour, and is con- 
verted into the solid, stable nitrile by distillation at the ordinary 
pressure, 

allo-a-Phenoxycinnamic acid, slender needles, m. p. 73° (amide, 
colourless needles, m. p. 107°; aniline salt, m. p. 98—99°), is obtained 
by exposing an alcoholic solution of the stable acid (amide, stout 
reedles, m. p. 172°) to a quartz lamp for forty-eight hours. 

The best method of preparing a-phenoxy-4-methoxycinnamic acid 
(amide, colourless needles, m. p. 194°) is to esterify the mixture of this 
acid and p-methoxycinnamic acid obtained by the interaction of 
sodium phenoxyacetate, anisaldehyde, and acetic anhydride at 150°, 
fractionate the product, and hydrolyse the fraction, b. p. 220—240°/ 
18mm. The allo-acid, colourless needles, m. p. 120°, which forms an 
amide, m. p. 123—124°, and an aniline salt, m. p. 113°, is obtained 
when an aqueous solution of sodium a-phenoxy-4-methoxycinnamate in 
quartz tubes is exposed to a quartz lamp for forty-eight hours, the 
unchanged and the allo-acids being precipitated by 50% acetic acid and 
by hydrochloric acid respectively. 

The two known modifications, m. p. 81—82° and 73—74° respectively, 
of a-methylcinnamic acid are dimorphous forms of one and the same 
stable acid, in which the phenyl and methyl groups are in the cis- 
position to one another. The two modifications behave alike chemically, 
form the same methyl ester, b. p. 137—138°/16 mm., m. p. 38—38°5°, 
and phenylhydrazine salt, m. p. 64—65° (but not an aniline salt), and 
cannot be converted into methylindone. Either of the two modifi- 
cations in benzene solution is converted by the light of a quartz lamp 
into allo-a-methylcinnamice acid, stout, monoclinic crystals, m. p. 91—92°, 
which forms an aniline salt, m. p. 74—74°5°, methyl ester, b. p. 122°/ 
16 mm., and amide, m. p. 137—138°, and is converted easily into 


2-methylindone, CH, <op > OMe, yellow prisms, m. p. 47—47°5°, b. p. 


119—120°/16 mm. (semicarbazone, deep yellow needles, mw. p. 192—193° 
[|decomp.]), by concentrated sulphuric acid at — 2°. 

In a similar manner, a-ethylcinnamic acid is converted into 
allo-a-ethyleinnamic acid, which has only been obtained in the form of 
an oily mixture of the two stereoisomerides. It forms an aniline salt, 
m, p. 81°, and is readily converted into 2-ethylindone, a yellow oil, 
which forms a semicarbazone, yellow needles, m. p. 181°. C. 8. 
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Absorption Spectra of Various Phthalides and Related 
Compounds. II. Davin S. Pratrr and Harvey C. Britt (Chem. 
Zentr., 1915, i, 834—835, Compare A., 1914, i, 415).—The absorption 
spectra of thiophthalic anhydride, dithiophthalimide, thiophthalanil, 
phthalaniloxime and its acetate, and thiophthaloxime, and its sulphate 
and acetate were examined in the usual solvents and also in 
concentrated sulphuric acid. From the absorption spectra of di- 
thiophthalimide and thiophthaloxime an unsymmetric structure is 
deduced for phthaloxime, and further proof of this is seen in the fact 
that the production of colour by salt formation of the oximes of this 
type is not dependent on a molecular isomerism, but on alterations in 


the partial valence equilibrium. Dithiophthalimide, OH. <Ge>N H, 


prepared by heating phthalimide with phosphorus pentasulphide in 
xylene pepegs forms red needles, m. p. 180° (corr.). Phthalaniloxime 


acetate, C. Coron -OAc) >NPh, prepared by the action of acetic 


anhydride on the oxime, oes colourless needles, m. p.174°(corr.). T'hio- 
phthaloxime, C ee nee -OH yO from phthaloxime and phosphorus 
pentasulphide, forms long, red needles, m. p. 148°5°(corr.,decomp.). 7hio- 
phthaloxime sulphate, C,H,O,NS,H,SO,, yellow prisms, has m. p. 159° 
(corr., slight decomp.). The metallic salts of thiophthaloxime are strongly 
coloured, the ammonium and alkali salts being purple. In the presence 
of moisture they are converted into colourless salts of thtophthal- 


hydroxamic acid, C,H <CS-0H . Thiophthaloxime acetate forms 
y 6° SC(N-OH)-OH Pp 


orange plates, m. p. 104° (corr.). G. F. M. 


Phthalides of the Benzene, Naphthalene, and Carbazole 
Series. I. Maurice Copisarow and Cnartes Weizmann (T., 1915, 
107, 878--886).—The condensation of o-xylene with phthalyl 
chloride in the presence of aluminium chloride led to the formation 
of o-ylylphthaloylic acid, CO,H*C,H,-CO°C,H,Me,, and di-o-rylyl- 


phthalide, (CgH,Me,),0< Cots >CO, a white, crystalline powder, m. p. 
107—108°. Similarly, from a-ethoxynaphthalene was derived 


0-1-ethoxynaphthoylbenzoic acid, CO,H*C,H,°CO°C,,H,-OEt, white 

plates, m. p. 155—156°, and di-1l-ethoxynaphthylphthalide, 
(EtO-C,9H,),0<C8s>00, 

m. p. 159°, from which the ethoxy-groups were eliminated by heating 

with aluminium chloride, giving a-naphthaphthalein, brownish-yellow 

crystals, m. p. 209—210°. a-Naphthafluorane was obtained by fusing 

the phthalein for half-an-hour at 290°. 


The action of phthalyl chloride or phthalic anhydride on 9-ethyl- 
carbazole led to the formation of 9-ethylcarbazole-3-phthaloylie acid, 


, C,H 
CO,H-C,H,CO-O,H,< tn, white needles from benzene, m. p. 
4 


188—189°, and 9-ethylcarbazole-3:6-diphthaloylic acid, rhombic 
crystals, m. p. 266—268°. On heating with concentrated sulphuric 


¥ 
i 
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acid it was converted into the corresponding quinone, 2: 3:6 : 7-di- 
phthaloyl-9-ethylcarbazole, a yellowish-grey substance which did not 
melt at 300°. The main product of the action of phthalyl chloride on 
9-ethylearbazole was di-9-ethylcarbazylphthalide, 


(C,gH,NEt),0<Cs'>00, 
a canary-yellow substance, decomp. above 155°, This was accompanied 


by some tri-9-ethylcarbazyldiphthalide, a light yellow, crystalline 
substance, decomp. above 235°. G. F. M. 


Esterification of Unsymmetrical Di- and Poly-basic Acids. 
XXVIII. o-Carboxyphenylthiolacetic Acid. Rup. WrescHEIpER 
and Axice Joacuimowitz (Monatsh., 1914, 35, 1037—1059).—In 
accordance with the rules already given for the esterification of 
polybasic acids, the authors find, in the case of o-carboxyphenylthiol- 
acetic acid, CO,H-C,H,°S:CH,°CO,H, that the carboxyl group situated 
in the side-chain undergoes esterification with methyl alcohol and 
hydrogen chloride or sulphuric acid much more readily than the 
nuclear carboxyl, whilst, on partial hydrolysis with aqueous hydro- 
chloric acid, the dimethy! ester is converted into the acid ester, in 
which the nuclear carboxyl remains esterified. 

No definite conclusions could be drawn from the partial hydrolysis 
of the dimethyl ester with aqueous alkalis or ammonia, owing to the 
ease with which it is transformed even at the ordinary temperature 
and with very small concentrations of alkali into methyl 2-hydroxy- 


thionaphthen-1-carboxylate, OH, <OOH) >C-CO,H (compare Fried- 


Jinder, A., 1907, i, 335). Lt is worthy of note that the acid ester, 
CO,Me:C, H, ‘S- OH, ‘CO,H, cannot be converted by the influence of 
alkalis into a thionaphthen derivative. 

The action of methyl iodide on the potassium hydrogen salt of 
o-carboxyphenylthiolacetic acid gives rise to o-methylthiolbenzoic acid, 
SMe-C,H,-CO,H, and its methyl ester. 

A similar loss of carbon dioxide, resulting in the formation of the 
latter two substances, also occurs when the neutral silver salt is treated 
with methyl iodide at the ordinary temperature, or the free acid heated 
with silver oxide and methyl] iodide in methyl-alcoholic solution on the 
water-bath. Since neither the free acid nor the potassium hydrogen 
salt loses carbon dioxide when heated under similar conditions in the 
absence of methyl iodide, the author suggests that an intermediate 
sulphonium iodide (I) is formed in the reaction, and it is either from 
this compound or from its transformation product (II) that the loss of 
carbon dioxide occurs, as represented in the following scheme : 
CO,H:-C,H,°S-CH, tei ees (I.) CO,H-C,H,-SMeI°CH,-CO,H —> 


HI+ (IL) co<2 Sse CH,"CO,H —°? (IIL) CO<O H, >S8Me,, 


The compound ith then undergoes rearrangement into methyl 
o-methylthiolbenzoate, and at the same time is partly converted into 
o-methylthiolbenzoic acid by the hydrogen iodide simultaneously pro- 
duced in the reaction. An alternative explanation, based on the 


352 
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tendency of bivalent sulphur to combine with methyl iodide, without 
necessarily forming definite intermediate sulphonium compounds, is 
also offered. 

The monopotassium salt of o-carboxyphenylthiolacetic acid is obtained 
as a yellow, crystalline powder by the addition of the calculated amount 
of potassium hydroxide to the acid in methyl-alcoholic solution ; the 
disilver salt is also described; the dimethyl ester obtained by direct 
esterification of the acid with methyl alcohol and hydrogen chloride 
forms triclinic crystals (a:b=1:4°693), m. p. 50—51°, and is trans- 
formed by aqueous or alcoholic alkalis into methyl 2-hydroxythio- 
naphthen-l-carboxylate, triclinic crystals (a@:c=1:0°5306), m. p. 
107—108° (Friedlander gives 104°). 

If the esterification is incomplete, the monomethy/ ester, 

CO,H-C,H,°S:CH,°CO,Me, 
is also produced. This forms a white, crystalline powder, m. p. 
126—127'5°, and is more readily hydrolysed by aqueous potassium 
hydroxide than the isomeric ester, CO,Me-C,H,°S-CH,°CO,H, which 
may be prepared by partial hydrolysis of the dimethyl ester with 
hydrochloric acid. 

On treatment with aqueous ammonia (2) at the ordinary tempera- 
ture the dimethyl ester gives rise to methyl 2-hydroxythionaphthen- 
l-carboxylate and the ammonium salt of the latter ester, which has 
m. p. 105—108°. After drying over sulphuric acid the ammonium 
salt has the composition 2C,,H,O,S,NH,, but whether this represents 
the composition of the original salt has not yet been decided. When 
boiled with benzene or chloroform the ammonium salt in converted by 
loss of ammonia into methyl 2-hydroxythionaphthen-1l-carboxylate, 
from which it may be directly prepared. F. B. 


Formation of Hllagic Acid from Galloylglycine by 
Penicillium. Maximirian Nierenstein (Biochem. J., 1915, 9, 
240—244).—The isolation of galloyl-leucine from oak galls (A., 1914, 
i, 1041) suggested that the digallic acid nucleus in tannic acid may be 
built up from such nitrogenous products. The action of Penicillium 
on galloylglycine has been studied, in the expectation that digallic 
acid might be produced, but the product after three weeks’ incubation 
is found to be the stable oxidation product of this, namely, ellagic 
acid, It is supposed to be formed according to the scheme : 

2C,H,(OH),*CO-NH-CH,°CO,H + 0+2H,0 = 

O—C,H(OH),*CO . ' - 
hod ame a + 3H,O + 2NH,°CH,°CO,H. 

Glycine was converted by tricarbomethoxygalloyl chloride (Fischer, 
A., 1908, i, 892) into tricarbomethoxygalloylglycine [3 : 4 : 5-trimethyl- 
carbonatobenzoylaminoacetic acid |,(CO,Me*O),C,H,*CO-NH-CH,°CO,H, 
prismatic needles, m. p. 202—204° (decomp.), and this was hydrolysed 
by dilute pyridine to galloylglycine [3 : 4: 5-trihydroxybenzoylamino- 
acetic acid], C,H,O,N, cubes, m. p. 282—283°. J.C. W. 


“Thiosaccharin” [Thio-o-benzoicsulphinide]. Anna MannEssIER 
(Gazzetta, 1915, 45, i, 540—552).—It has been previously shown 


F, 
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(compare Oddo and Mannessier, A., 1910, i, 399 ; Mannessier, A., 1914, 
i, 1127) that the carbonylic oxygen of camphorimide and chloro- 
camphborimide is readily replaced by sulphur under the action of 
phosphorus pentasulphide. The author now finds that the latter also 
acts on o-benzoicsulphinide at 220°, yielding thio-o-benzoicsulphinide, 
which usually yields o-benzoicsulphinide and hydrogen sulphide when 
hydrolysed. This reaction is effected by prolonged boiling with water 
or by alkali in the cold ; the o-benzoicsulphinide thus formed is trans- 
formed by hot alkalis into o-sulphoaminobenzoic acid. Ammonia 
solution, either hot or cold, dissolves the compound, giving a pale 
yellow solution, from which thio-o-benzoicsulphinide is precipitated 
unchanged on acidification. The action of dilute acid results in the 
formation, first of o-benzoicsulphinide and then of ammonium o-sulpho- 
benzoate (compare Krannich, A., 1901, i, 153). Concentrated nitric 
acid yields a nitro-derivative, which is being further investigated, as 
also is an intensely red, non-nitrogenous compound, m. p. 98°, formed 
along with the thio-o-benzoicsulphinide. 


Thio-o-benzoicsulphinide, OH<go>N H, forms yellow needles, 


m. p. 180°, having a very bitter taste : it is obtained in 90% yield only 
when about 3 grams of the o-benzoicsulphinide are taken, the yield 
vanishing when 10 grams are employed. For the estimation of the 
sulphur content it is necessary to use an excess of nitric acid in 
presence of barium nitrate and to heat the mixture in a sealed tube 
for three hours at each of the temperatures, 180—190°, 240—250°, 
and about 300° (compare Anelli, A., 1911, ii, 533). Treatment with 
acetic anhydride yields acety]-o-benzoicsulphinide, which, like the same 
compound obtained from acetic anhydride and o-benzoicsulphinide, has 
m. p. 198°; Eckenroth and Koerppen (A., 1896, i, 438) found m. p. 
193°. The action of cold concentrated nitric acid gives a pale yellow, 
amorphous, nitrogenous compound, m. p. 205—210°, insoluble in all 
organic solvents. 


The ammonium derivative, OH <Go >’ *NH,, forms slender, 
2 


straw-yellow needles, and in aqueous solution gives with copper acetate 
a brown, with lead acetate a white, with ferric chloride a yellow, 
precipitate ; salts of the alkaline earth metals give white, and those of 
the alkali metals, straw-yellow, precipitates. The silver derivative, 
C;H,O,NS,Ag, forms a pale yellow precipitate, m. p. 250—255°, 
blackening in the light; the mercury derivative, C,H,O,NS,Hg, a 
white, curdy precipitate, blackening in the light; the sodium deriv- 
ative, straw-yellow scales; the pyridine derivative, C,,H,,O,N,S,, 
stellar aggregates of greenish-yellow, pyramidal crystals, m. p. 152°, 


and methylthio-o-bensoicsulphinide, CsH,<.) >NMe, colourless prisms, 
m. p. 221°, with an insipid taste. . T. HP. 


Constitution of the Salts of Phenol-aldehydes. H. Pauty 
(Ber., 1915, 48, 934—937. Compare A., 1911, i, 787).—A reply to 
Hantzsch (Ber., 1915, 48, 815). J.C. 
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Homovanillin. C. Harrirs (Ber., 1915, 48, 868—869. Compare 
this vol., i, 133).—The homovanillin which was described as an oil has 
been repeatedly fractionated until a solid specimen, b. p. 105—106°/ 
0:25 mm., was obtained. By inoculating the crude oils with this, a 
quantity of the solid substance was prepared. Homovanillin forms 
glistening white, stout prisms or leaflets, m. p. 5|0—50°5°, and the pure 
p-nitrophenylhydrazone has m. p. 154°5°. J. C.W. 


The Course of the Reaction between Aromatic Aldehydes 
and Dimethyl Diketone Monoxime in the Presence of Con- 
centrated Hydrochloric Acid. Orro Diets and Donatp Ritey 
(Ber., 1915, 48, 897—905).—It was previously shown that dimethy] 
diketone monoxime condenses with benzaldehyde and furfuraldehyde 
in the presence of a concentrated alkali hydroxide to form oximes of 
unsaturated af-diketones (A., 1913, i, 875). Under these conditions, 
anisaldehyde does not react at all. Condensation with dimethyl 
diketone monoxime takes place, however, in the presence of con- 
centrated hydrochloric acid, but the properties of the product are not 
what was expected. Benzaldehyde also gives a different condensation 
product under these conditions. Instead of being feebly acid, the 
compounds are weak bases and form crystalline salts which are 
dissociated by water. The reactions agree with a formula of a new 

_O: CMe 
type, RCK\, = >0. 

Dimethy! diketone monoxime, anisaldehyde, and concentrated hydro- 
chloric acid were shaken together for twenty hours, and then the white 
mass which separated was filtered, dissolved in about 0°1V- -hydrechloric 
acid, filtered again, and the filtrate was rendered alkaline. 


The compound, OMe’C,H, oe MO separated as a mass of 


very long, slender, colourless needles, m. p. 72—80°, which lost water of 
crystallisation in a vacuum desiccator, and then had m. p. 140—141°, 
and was sensitive to light. The substance was boiled with zine dust 
and water, and the product was extracted with ether and distilled 
under reduced pressure, in a special flask and receiver (figured in the 
text), since the — érystallised so readily. The reduction product, 


OMe:C,H, CK. thes , has b. p. 175°/11 mm., m. p. 71—72°, isa weak 


base, does not react with ammonia, aniline or phenylhydrazine, but is 
vigorously attacked by hot, dilute nitric acid. 

The substance also reacted with phenylcarbimide in ether, under evolu- 
tion of gas, to give a compound which is believed to have the structure 


OMe'C,H, Cy. TM NPD, for it could not be reduced, and the 


above reduction product did not combine with the reagent. The sub- 
stance has m. p. 164—165°, and is accompanied by dimethyl diketone 
and diphenylcarbamide as by-products. 

The original compound suffers great change when warmed with 
aniline at 100°. The product has m. p. 164°, and is accorded the 


ORGANIC CHEMISTRY. i. 691 


Me 


structure — >CMe'N:C(NHPh)-C,H,-OMe, for it is very 


readily hydrolysed by dilute acids to dimethyl diketone, aniline, 
ammonia, and anisic acid. When warmed with 5% oxalic acid, it also 
loses dimethyl diketone and forms the oxalate of an unstable amidine, 
C,,H,,0;N,,2H,0, large crystals, m. p. 157°, which yields aniline and 
anisamide on rubbing with sodium hydrogen carbonate solution. 

The corresponding compounds in the case of benzaldehyde are, the 
condensation product, C,,H,,0,N, long needles, 'm. p. 58—62° (hydrated), 
100—101° (anhydrous); its reduction product, C,,H,,ON, m. p. 
50—55°, b. p. 147°/11 mm.; and its derivative with aniline, C,,H,,O,N,, 
mw. p. 150°, which gave dimethyl diketone when warmed with oxalic 
acid, and an oxalate which yielded benzamide and aniline with sodium 
hydrogen carbonate. J.C. W. 


Condensation of y-Ketonic Acids with Aldehydes. II. 
W. Borscue (Ber., 1915, 48, 842—-849. Compare A., 1914, i, 686). 
—Since sodium {-benzoylpropionate and benzaldehyde in the 
presence of acetic anhydride yield y-phenyl-a-benzylidenecrotono- 
lactone (loc. cit.), it was expected that sodium levulate would 
yield, under the same conditions, a-benzylideneangelolactone, but it 
was found that two molecules of each condense with the elimination 
of three molecules of water. Other aromatic aldehydes behave in 
the same way. ‘he products are no longer acids or ketones, but 
yield a-benzylidenelzvulic acids on hydrolysis. They are, therefore, 
anhydrides, and, at the same time, dilactones of these acids. 

The simplest member, the lactone anhydride of a-benzylidenelaevulic 
CHPh.C-CH,"CMe'0:C Me’CH,C-CHPh 
co--0 (pene 
tained in small quantity, as yellow needles, m. p. 108—109°. Better 
results were realised when dry sodium levulate, acetic anhydride, and 
anisaldehyde were heated on the water-bath for twelve hours. The 
lactone anhydride of a-anisylidenelaevulic acid, C,,H,,O;, formed 
long, yellow needles, m. p. 137—138°. This was converted into 
a-anisylidenelevulic acid (Thiele, Tischbein, and Lossow, A., 1902, i 
155), which condensed with anisaldehyde to form ad-dianisylidene- 
levulic acid (loc. cit.). The etbyl ester of the above acid was 
characterised by a semicarbazone, C,,H,,0O,N,, white leaflets, 

m. p. 203—204°. 

The corresponding lactone anhydride of a-piperonylidenelaevulic acid, 
C,,H,,0,, crystallised in orange-yellow needles, m. p. 187°. This was 
hydrolysed to a-piperonylidenelaevulic acid, 

CH,0,:C,H,*CH:C(CH,Ac)-CO,H, 

pale yellow, stout prisms, m. p. 125—126°, and the corresponding 
ethyl ester, m. p. 84 —85°, which formed a semicarbazone, C,,H,,O;N,, 
white leaflets, m. p. 212° (decomp.). The acid condensed with more 
piperonaldehyde to form ad-dipiperonylidenelaevulic acid, C,,H,,0,, a 
pale yellow powder, m. p. 201°, which yielded ad-dipiperonylidene- 

C(CH:CH-C,H,-0,CH,)-O , 
angelolactone, CH C(:CH-C,H,:0,0H,)——CO’ reddish-brown needles, 


, could only be ob- 


acid, 
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m. p. 260—261°, when heated above its m. p. This lactone is 
more conveniently prepared by condensing piperonaldehyde with 
levulic acid in the presence of dilute aqueous alcoholic sodium 
hydroxide to 8-piperonylidenelaevulic acid, m. p. 150°, and heating the 
sodium salt of this with acetic anhydride and piperonaldehyde. 

The lactone anhydride of a-cinnamylidenelaevulic acid, C,,H,,0,, 
crystallised in yellowish-red needles, m. p. 166°, and was hydrolysed 
to a-cinnamylidenelaevulic acid, CHPbh:CH-CH:C(CH,Ac)-CO,H, pale 
yellow needles, m. p. 154—155°, and the corresponding ethy/ ester, 
m. p. 62—63°. The acid condensed with anisaldehyde to a-cinnemyl- 
idene-8-anisylidenelaevulic acid, C,,H,,0,, pale yellow needles, m. p 
233—234°, but this was more easily obtained by the hydrolysis of 
the corresponding angelolactone (loc. cit.). J.C. W. 


Preparation of a Ketone with Musk-like Odour from Civet. 
Erwin Sack (D.R.-P. 279313).—Civet is boiled with concentrated 
alcoholic alkali for some hours, the solvent is removed, the residue 
diluted with water, and extracted with ether. This extract is evapor- 
ated and the residue is distilled with steam until all the scatole (and 
such like) is removed, when the non-volatile residue is extracted with 
a suitable solvent and the soluble ketone is purified as the semicarbazone. 
As an alternative, civet is distilled with concentrated alkali hydroxide 
and the oily distillate is treated as above. In this way an additional 
constituent of civet with a jasmine odour is recovered. 

The ketone is not identical with muskone (compare Walbaum, A., 
1906, i, 595). It is designated zibethone, has the formula C, -H,,0, 
forms transparent spear-shaped crystals, m. p. 32°5°, b. p. 204--205°/ 
17 mm., and yields a semicarbazone, C,,H,,ON,, pearly leaflets or white 
needles, m. p. 187°, and an oxime, m. p. 92°. J.C. W. 


Absorption Spectra of Certain Phthalides and Related 
Substances. Davin S. Pratr (Chem. Zenir., 1914, ii, 473).—The 
absorption spectra of the following substances in the usual solvents 
and in concentrated sulphuric acid have been investigated: phthalic 
acid, phthalic anhydride, maleic anhydride, phthalide, phthalimide, 
phthalimidine, nitrosophthalimidine, benzylidenephthalide, cyanobenzy]l- 
idenephthalide, phthalylacetic acid, diphthalyl, phthalanil, phthalo- 
phenone, phthalophenoneanilide, and phthaloxime. In the original, the 
results are given in a series of diagrams. 

The author is led to the conclusion that the transformation of a 
colourless into a coloured solution, as well as the alterationin colour of the 
compounds investigated, cannot always be explained by the quinonoid 
theory. For example, it is improbable that phthalophenone has a true 
quinonoid structure in concentrated sulphuric acid. The assumption of 
a union between the sulphuric acid and the latent valencies of the un- 
saturated pheny! and carbonyl groups appears more probable. Such a 

theory has been advanced in the case of 
/©Ph’ Ph, /OHu the alkali salts of phtbaloxime (Pratt and 


a \gZ 0 Gibbs, A., 1914, i, 415); in the present 
CoH . P><0 instance, instead of a metallic atom being 
\O==0/ \OH_ introduced into the ring, the solvent is 


added, yielding a product (annexed 


SADA ae crn he 
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formula). A similar structure can be advanced for solutions of 
phthaleins in sulphuric acid without the assumption of a quinonoid 
transformation. The compound formed with sulphuric acid is unstable 
and is decomposed by the addition of water. 

Investigations with thio-derivatives give similar results which are to 
be published later. The introduction of nitrogen in place of oxygen 
into the molecule diminishes in every case the action of sulphuric acid ; 
consequently, the absorption spectra in acid and in alcoholic solution 
are very similar. H. W. 


Keto-dilactone of Benzophenone-2 : 4: 2’: 4’-tetracarboxylic 
Acid. W.H. Mitts (Proce. Camb. Phil. Soc., 1915, 18, 149—150).— 
This work was undertaken with a view to the preparation of compounds 


of the type Goes which should be capable of resolution into 


their optically active components. 

When di-m-xylyl ketone is heated with dilute nitric acid for about 
seventy hours, a mixture of dimethylbenzophenonedicarboxylic and 
other acids is produced which, on oxidation with alkaline potassium 
permanganate, gives a good yield of benzophenone-2: 4:2’: 4’-tetra- 
carboxylic acid, CO[C,H,(CO,H),|,. When this acid is heated on the 
water-bath with hydrochloric acid, the keto-dilactone, 

C,H,(CO,H) ea aion 
KS >CKG (60,4) 0 
m. p. 410°, is obtained as a heavy, crystalline powder, which is con- 
verted by phosphorus pentachloride into the acid chloride, 
C,,;H,0,(COCI),. 
From the latter, the ethyl ester, m. p. 212°, and borny/ ester, m. p. 
245°, have been prepared. 

On reducing benzophenone-?2 : 4 : 2’ : 4’-tetracarboxylic acid with zinc 
dust and ammonia, benzhydrol-2: 4:2’: 4’-tetracarboxylic acid is 
produced which, when liberated from its salts, passes rapidly into 


tI H,(CO,H),"CH C 
1e corresponding Jactone, C,H,(CO,H), <o,H,(C0,H)7C 3 
m. p. 311°, ssioan 


Intramolecular Transposition in the a-Glycols. 8S. A. Koopa. 
(Rec. trav. chim., 1915, 34, 115—178. Compare Montagne and 
Koopal, A., 1910, i, 323).—The first part of the paper is a résumé of 
work already published on this subject. The author has examined the 
influence of the character and position of the halogen atoms in 
symmetric, dihalogenated benzopinacones on the pinacolin transposition. 
The pinacones studied were s-4 :4’-di-iodo-, s-4 : 4’-difluoro-, 8-3 :3’- 
dichloro-, s-3 : 3’-dibromo-, s-2:2'-dichloro- and 8-2 : 2’-dibromo-benzo- 
pinacones, all of which were prepared by reducing the corresponding 
ketones, which were obtained by Friedel and Crafts’ reaction. 

4-Fluorobenzophenone, m. p. 52°, was obtained by heating p-fluoro- 
benzoyl chloride and aluminium chloride in carbon disulphide at 45° 
and then adding benzene. The impurities were removed by distillation 
with steam. s-2 : 2’-Dichlorobenzopinacone, 

C,H,Cl-CPh(OH)-CPh(OH):C,H,Cl, 


i. 694 ABSTRACTS OF CHEMICAL PAPERS. 


m. p. 178°, was obtained by the reduction of o-chlorobenzophenone 
either by alcohol in sunlight or in the light from a mercury lamp, or, 
better, by zinc and acetic acid. If the reduction was by sodium 
amalgam acting on an alcoholic solution, the product was 2-chlorobenz- 
hydrol, small needles, m. p. 65°. m-Chlorobenzophenone, when reduced 
under similar conditions, yielded respectively s-3 : 3'-dichlorobenzopina- 
cone, m. p. 137—138°, and 3-chlorobenzhydrol, m. p. 40°. s-2 : 2’-Dibromo- 
benzopinacone, m. p. 165°, and 2-bromobenzhydrol, m. p. 56°, were 
similarly obtained from o-bromobenzophenone. m-Bromobenzophenone 
yielded 8-3 : 3'-dibromobenzopinacone, m. p. 147°, but the corresponding 
bromobenzhydrol was not obtained. p-Iodobenzophenone could only 
be satisfactorily reduced by zine and acetic acid, when it yielded s-4 : 4’- 
di-iodobenzopinacone, m. p. 171—172°. p-Fluorobenzophenone, when 
reduced either by alcohol in sunlight or the light from a mercury lamp 
or by zine and acetic acid, gave an almost theoretical yield of s-4 ; 4- 
difluorobenzopinacone, m. p. 176°5°. When reduced in alcoholic solution 
with sodium amalgam, it gave 4-fluorobenzhydrol, m. p. 48°. All of 
these pipacones gave a blue colour with alcoholic potassium hydroxide, 
and they were all converted into their corresponding pinacolins by 
heating with acety! chloride in a sealed tube at 100°. s-2 : 2’-Dichloro- 
benzopinacone yielded only the B-pinacolin, C;H,Cl-CPh,*CO-C,H,Cl, 
m. p. 138°.  s-2:2’-Dibromobenzopinacone gave the #-pinacolin, 
C,H,Br-CPb,°CO-C,H,Br, m. p. 124°. 8-3 : 3’-Dichlorobenzopinacone 
gave only the £-pinacolin, C,H,Cl*CPb,-CO-C,H,Cl, m. p. 107°, 
and s-3:3'-dibromobenzopinacone gave ooly the {£-pinacolin, 
C,H ,Br-CPb,-CO-C,H,Br, m. p. 115—116°. 8-4: 4’-Di-iodobenzopina- 
cone yielded a mixture of the two pinacolins : C,H,I-CPh,-CO-C,H,I 
(50%) and COPh-CPh(C,H,I), (50%). 4:4'-Difluorobenzopinacone 
similarly gave a mixture of the pinacolins: C,H,F*CPhb,*CO-C,H,F 
(35%) and COPh:CPh(C,H,F), (65%). W. G. 


Spirans. VI. The a-Halogenation of Optically Active 
Ketones. Herrmann Levucus (Ber., 1915, 48, 1015—1020).—The 
fact that in the bromination of d-1-hydrindone-2-benzy]-o-carboxylic 
acid the product is at least in part optically active (Leuchs, A., 1913, 
i, 974; this vol., i, 411) leads the author to reject the view that such 
bromination takes place solely through the intervention of the enolic 
form of the substance. Similar chemical evidence is now forthcoming 
from the behaviour of the same substance on chlorination. 

[With L. Locx.}|—The chlorivation of dJ-1-hydrindone-2-benzy]- 
o-carboxylic acid in chloroform solution yields a product, m. p. 
146—147° (decomp.). When the d-acid was chlorinated in a similar 
manner, the product was optically active and contained approximately 
74% of the free dextro-form ; repeated crystallisation from acetic acid 
gave pure d-2-chloro-1-hydrindone-2-benzyl-o-carboxylic acid, 


0,8, <062>COl-CH,-0,H,-CO,H, 


prisms, m. p. 171—173° (decomp.), [a]?? + 130° in acetic acid ; during 
the process of recrystallisation a solution was obtained which was 


ee et 


O° Ramis 
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supersaturated with respect to the l-isomeride, and subsequently gave 
a deposit of this, m. p. 173°, [a]}} —129°4°. 

When heated to the m. p. or treated with sodium carbonate solution 
both these isomerides underwent conversion into the corresponding 


lactones, OG >C< G2 > CsHy with loss of hydrogen chloride ; 
2 


the d-acid thus yielded /-1-dihydroisocoumarin-l-hydrindone-3 : 2-spiran 
(loc. cit.), whilst the l-acid gave the corresponding d-spiran. 
D. F. T. 


Interaction of Benzoyldehydracetic Acid with Ammonia, 
Amines, and other Nitrogenous Compounds. lv. ScHérr.Le 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 645—679).—Most of the results 
here described have been already published (Petrenko-Kritschenko and 
Schéttle, A., 1911, i, 1020; 1912, i, 128; Schéttle, A., 1912, i, 915; 
1914, i, 408, 840). 

The following further lactam derivatives have been prepared. The 
heptylamine derivative, C,;H,,O,N, forms crystals, m. p. 83—84° ; 
allylamine derivative, C,,H,,O,N, crystals, m. p. 143—144°; a-naphthyl- 
amine derivative, C,,H,,O,N, yellow crystals, m. p. 215—216°; 
B-naphthylamine derivative, crystals, m. p. 243 —245°. 

The semicarbazide derivative, Oe ene *-NH:-CO-NH,, 
forms crystals, m. p. 180° (decomp.), and exhibits pronounced acid 
properties. With concentrated alcoholic potassium hydroxide solu- 
tion, it yields carbamic acid and the compound, 

w7~CH—CPhy x. 
CO<6HBzCO>N NA» 
which then undergoes further change into 
NH,*NH-CPh:CH-CO-C(CO,K):CPh*OH —> 
co<CH———CPhy y.NH 
C(CO,K):CPh 3 
this carboxylic acid is stable only in the form of salts, and in the free 
state loses the elements of water, giving the lactam (I), which forms 


CO 
ae 4\ 
a date | = ay “eX EGP 
) Honk - (Qi) pd @ N 
CPh H \/ \/Z 
CH NH 


crystals, m. p. 160—161°, and gives a deep violet colour with ferric 
chloride. 

With hydrazine, benzoyldehydracetic acid reacts as with phenyl- 
hydrazine, giving the compound (II), which forms crystals, m. p. 
280—281°, gives a deep cinnamon-brown coloration with ferric chloride, 
= resists prolonged heating with potassium hydroxide or hydrochloric 
acid. 

Dimethylamine does not react with benzoyldehydracetic acid in the 
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cold, but, when heated with it in a sealed tube, yields the compound, 
NMe,°CPh:CH-CO-C(:CPh:N Me,)-CO-N Me,, 

which forms snow-white crystals, m. p. 218—219°, and gives no colora- 
tion with ferric chloride. It forms a hydrochloride, m. p. 228—230° 
(decomp.), and a platinichloride, (C,,H,,O,N,),,4HCI,2PtCl,, but does 
not react with phenylhydrazine, hydroxylamine, or amines. When 
heated in a sealed tube with concentrated hydrochloric acid at 
120—125°, it loses successively dimethylamine and benzoic acid, thus : 

NMe,*CPh:CH:CO-CHBz-CO:-N Me, —> 

NMe,*CPh:CH:CO:CH,°CO:N Me,. 
The latter compound, m. p. 208—210°, yields a platinichloride, 
(C,H 99.N2)9,H, PtCl,. 

Diethylamine reacts with benzoyldehydracetic acid only with diffi- 
culty, and diphenylamine does not react, either in the cold or on 
heating in a sealed tube. T. H. P. 


isoQuercetone. Maximmtan Nrerenster. (T., 1915, 107, 
869—872).—Hydroxyquercetin yields on oxidation with p-benzoquinone 
an ortho-quinone, isoguercetone, analogous to the similar oxidation pro- 
duct, gossypetone, obtained from gossypetin (Perkin, T., 1913, 103, 661). 
tsoQuercetone resembles gossypetone in general properties and colour 
reactions, but differs somewhat in its dyeing qualities. The following 
derivatives are described: Tetramethyl ether, C,,H,O,(OMe),, prepared 
by the action of the theoretical quantity of diazomethane on isoquerce- 
tone, forms yellow needles, m. p. 242—-244°, and condenses with tolylene- 
3: 4-diamine to form an azine, C,,H,.0,N., m. p. 328—331° (decomp. ). 
7 : 8-Methylenedioxy-3 : 5 : 3’ : 4'-tetramethoxyflavone is formed when an 
excess of diazomethane is employed in the above reaction. It forms 
yellow, prismatic needles, m. p. 192—193°, and elimination of the 
methylene group leads to the production of 7 : 8-dihydroxy-3 :5: 3’: 4’- 
tetramethoxyflavone, identified by conversion into hexamethoxyflavone. 


Tetra-acetylisoquercetone forms prismatic needles, m. p. 240—242°. 
G. F. M. 


New Class of Coloured Reduction Products of 1-Benzoyl- 
anthraquinones and of 2:3-Phthaloylbenzophenones. I. 
ALrreD Scuaarscumipt (Ber., 1915, 48, 973—978).—It has recently 
been shown (Schaarschmidt, this vol., i, 566) that whereas the 
2-benzoylanthraquinones undergo reduction to colourless anthranol 
derivatives, the isomeric 1l-benzoyl compounds give rise to blue or 
bluish-violet substances which dissolve in alkaline sodium hypo- 
sulphite to red solutions. This new class of coloured reduction 
product is now examined more closely. 

When 1-p-chlorobenzoylanthraquinone (1 mol.) is treated in solution 
in sulphuric acid with sufficient aluminium “ bronze” to supply an 
atomic proportion of hydrogen, the solution rapidly becomes green and 
shortly deposits green needles of a substance which is converted by 
water into a violet-blue solid, C,,H,,0,Cl, m. p. 220—222°. This blue 
compound appears to stand in close relationship with the intermediate 
green product, and its solution in sulphuric acid by cautious dilution 
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can be made to regenerate the green compoand, whereas further dilution 
again yields the blue compound. The blue substance dissolves spar- 
ingly in most solvents, its solutions in solvents containing a hydroxylic, 
carboxylic or amino-group possessing a blue colour, whilst those in 
hydrocarbons, tertiary amines, and acetic anhydride are red with a red 
fluorescence; the latter type of solution is much more sensitive to 
light than the former. The formula 


C ‘ 
| CoH < G9 > Coy C(OH)(CHC1)- | 
is suggested for the blue compound, attention being drawn to the 
possibility that the intense colour may be due in part to the formation 
of subsidiary cyclic systems by means of partial valencies between the 
ketonic and hydroxylic groups. D. F. T. 


Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Farswerke vorm. Meister, Lucius & 
Brinine (D.R.-P. 269749).—When the condensation of 4-chloro-1- 
aminoanthraquinone with B-naphthol in the presence of zinc chloride 
is carried out at 180—190°, the product is different from that obtained 
at 200—220° (A., 1913, i, 1368), being a dark purple, crystalline 
powder, which is very soluble in pyridine and contains a very reactive 
chlorine atom. J.C. W. 


Preparation of Thiocarbamides of the Anthraquinone 
Series. FARBENFABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 
271745).—It is found that aminoanthraquinones with at least one 
amino-group in the f-position react very readily with carbon disulphide 
when boiled together in an indifferent solvent like pyridine. Thus 
2-aminoanthraquinone yields di-2-anthraquinonylthiocarbamide, small, 
yellow needles, which dyes cotton in the vat an orange-yellow shade and 
dissolves in concentrated sulphuric acid with a dark brown colour 
which soon pales, when the final solution deposits a more red dye on 
dilution. 1: 2-Diaminoanthraquinone gives a reddish-brown dye in 
glistening needles; 2: 3-diaminoanthraquinone yields a yellow dye, 
and 1:2: 4-triaminoanthraquinone forms a lustrous dye which gives 
brownish-violet shades. J.C. W. 


New Method of Preparing Cyclic Ketones. II. ALrFrep 
SCHAARSCHMIDT (Annalen, 1915, 409, 59—78. Compare A., 1914, 
i, 732).—The method of preparing acridone derivatives, by the reaction 
between an aromatic amine and an aromatic nitrile containing a 
halogen atom in the ortho-position and treatment ot the resulting 
o-cyanodiphenylamine derivative with a reagent which simultaneously 
effects hydrolysis and condensation, has been amplified to include 
the preparation of thioxanthones of the anthraquinone series. The 
requisite aromatic sulphides, which must contain a cyano-group in the 
ortho-position in one nucleus and an unsubstituted ortho-position in 
the other, belong to a hitherto unknown class of compounds, but 
representatives in the anthraqguinone series can be obtained with 


i. 698 ABSTRACTS OF CHEMICAL PAPERS. 


astonishing ease by treating a suspension of 2-bromo-1l-cyano- 
anthraquinone and an aromatic mercaptan in boiling amyl alcohol with 
potassium carbonate for half an hour; when “ fenchosol” is employed 
as a solvent the reaction is finished in one to two minutes. In this 
manner p-tolyl mercaptan yields 1-cyano-2-p-tolylthiolanthraquinone, 
C,H,:(CO),:C,H,(CN)*S-C,H,Me, faintly yellow needles, m. p. 251°; 
1-thiolanthraquinone yields 1 - cyano - 2-anthraquinonylthiolanthra- 
quinone, C,H,-(CO),:C,H,(CN)-S-C,H,:(CO),:C,H,, brownish-yellow, 
crystalline powder, m. p. above 310°; 2-thiolanthraquinone yields the 
corresponding sulphide, C,,H,,0,NS, pale yellow needles, m. p. above 
310°; and 1:5-dithiolanthraquinone yields 1 :5-di-1'-cyanoanthra- 
quinonylthiolanthraquinone, 

C,H,-(CO),:C,H,(CN)-S-C,H,:(CO),:C,H,°S°C,H,(CN):(CO),:C,H,, 
yellowish-orange powder, m. p. above 310°. The first and the last of 
these four compounds produce bluish-green or green vats (alkaline sodium 
hyposulphite), whilst the other two give brownish-red or yellowish- 
brown. 

Since aromatic mercaptans are difficult to obtain pure, the author 
replaces them by the corresponding thiocyanates in the preceding 
reactions. Thus, 1-thiocyanoanthraquinone and 2-bromo-4-cyanoanthra- 
quinone yield the second of the preceding sulphides, whilst phenyl 
thiocyanate and 2-bromo-l-cyanoanthraquinone yield 1-cyano-2-phenyl- 
thiolanthraquinone, yellow needles, m. p. 207°, which forms a bluish- 
green vat. 

By heating with sulphuric acid (95—-97%) at suitable temperatures 
(100—200°), the preceding sulphides are converted into the cor- 
responding anthraquinonethioxanthones. These substances are mostly 
yellow or brown powders; only those which contain more than one 
anthraquinone nucleus exhibit the character of pronounced vat dyes. 

C. 8. 


Action of Nitric Acid on Camphane. S. 8. Namerkrn [with 
(Mile.) M. K. Doprovoiskaia and (Mile.) M. P. Opartna] (J. Russ. 
Phys. Chem. Soc., 1915, 4'7, 409—413).—In their unfinished work on 
the action of nitric acid (D 1°12) on camphane, Konovalov and Kikine 
(A., 1903, i, 269) obtained a secondary nitro-compound, which, as is 
shown by the wide limits of its melting point, 125—129°, and of those 
of the corresponding ketone, 150—165°, and amine, 65—130°, is 
evidently a mixture, Since, also, the camphane employed in these 
experiments had m. p. 144—152°, the authors have made a new 
investigation of this reaction, using pure camphane, prepared by 
Kishner’s method (A., 1911, i, 679). The principal products of the 
reaction are found to be two stereoisomeric a- and a’-nitrocamphanes, 
having the structures : 


CH,-CH—CH, CH,-CH—CH, 
! | 
ome, H and | ome, | NO,’ 
UH,"UMe-C<yo CH,-UMe-C<j, 2 
2 


Camphane, prepared in 34% yield by heating camphylidenehydr- 
azine in a silver flask at 200—210° with solid potassium hydroxide 


OT, 


meer 
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and platinised porous tile, has m. p. 157—158°. The camphane was 
heated with nitric acid (D 1°075) in a sealed tube for thirty hours at 
145—150°, the pressure being relieved every ten hours. 

a-Nitrocamphane, C,,H,,*NO,, has m. p. 128—130°, and the isomeric 
a’-nitrocamphane, m. p. 146—147°, which is almost identical with that 
of the nitrocamphane obtained by Forster from the corresponding 
bromonitro-compound (T., 1900, 77, 251). Both of these nitro- 
camphanes are non-volatile at the ordinary temperature and resemble 
camphor in appearance and in their slight odour. Both give Lieber- 
mann’s reaction and V. Meyer’s reaction for secondary nitro-compounds. 
When oxidised in alkaline solution by means of 2% potassium per- 
manganate solution at 0°, both yield a-camphor (compare Forster, T., 
1897, 71, 1048). 

The two nitro-compounds are accompanied by inactive camphoric 
acid, m. p. 198—200°. T. H. P. 


Characteristics of Saturated Bicyclic Hydrocarbons. 
S. S. Namerkin (J. Russ. Phys. Chem. Soc., 1915, 47, 405—409).— 
The author gives an account of the general results obtained by 
treating camphane, camphenilane, and isocamphane (see succeeding 
abstracts) with dilute nitric acid (compare Konovalov, 1893—1906). 
These three hydrocarbons contain the same bicyclic system and differ 
only as regards the numbers and positions of the methyl groups 
present in the molecules. By dilute nitric acid (D 1°075) they are 
nitrated only at about 140°, this behaviour resembling that of the 
more stable hydrocarbons of the paraffin series; with acid of this 
strength, n-hexane, for instance, requires a temperature of 140° for 
its nitration (compare Konovalov, A., 1894, i, 265). In all three 
cases, the principal nitrogenous product of the reaction is a 
secondary nitro-compound, no tertiary nitro-derivative being obtained, 
although each of the hydrocarbons contains at least one tertiary 
hydrogen atom in the molecule. Since Konovalov’s reaction usually 
yields tertiary nitro-compound in predominating proportion, it is 
evident that the tertiary hydrogen atom combined with the carbon 
atom common to the two rings possesses a peculiar character (com- 
pare Konovalov, A., 1903, i, 269). Of especial interest is the 
absence of a tertiary nitro-derivative from the products obtained 
from isocamphane, which contains, in addition, a typical tertiary 
hydrogen atom united to a carbon atom to which a methyl group is 
also attached; the tertiary nitro-compound is here replaced by the 
so-called camphenil nitrite (w-nitrocamphene), the formation of which 
indicates the tendency of the hydrocarbon to undergo secondary 
changes with development of a hemicyclic double linking. 

With paraffins or monocyclic hydrocarbons, the nitro-group always 
enters the molecule in a perfectly definite position, so that only one 
of the possible secondary nitro-compounds is obtained. With 
bicyclic hydrocarbons, the general scheme of the reaction is somewhat 
more complex, the action of the nitric acid being directed to both 
rings simultaneously. Consequently, wherever possible, as it is with 
camphenilane, isomerides with nitro-groups in different rings are 
obtained. Further, there is a marked tendency to form stereo- 
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isomeric nitro-derivatives, which yield one and the same ketone on 
oxidation with alkaline permanganate at 0°. The latter reaction is 
extremely useful in the determination of the structure of nitro- 
compounds (compare Nametkin and Pozdnjakova, A., 1913, i, 1296). 
The ketones obtained in this way also occur, in considerable pro- 
portion, among the products of the action of nitric acid on the 
hydrocarbons. Owing to the readiness with which, as a rule, 
ketones react with nitric acid, they are seldom obtained in more than 
traces (A., 1909, i, 93, 372 ; 1910, i, 829), but bicyclic ketones react 
far less energetically than aliphatic or monocyclic ketones. Similarly, 
the dibasic acids, also formed by the action of nitric acid on these 
hydrocarbons, are identical with those obtained by oxidation of the 
ketones. Confirmation is thus furnished of the connexion between 
the nitrating and oxidising actions of nitric acid observed repeatedly 
by Konovalov and by the author. The fact that, in addition to 
the nitro-compounds, three new bicyclic ketones and two new dibasic 
acids have been obtained demonstrates the fertility of the application 
of Konovalov’s reaction to bicyclic compounds. ye & A 


Investigations on isoCamphane. 8. 8. Namerxin and (Mlle.) 
L. N. Apakumovskata (J. Russ. Phys. Chem. Soc., 1915, 47, 
414—424).—From the results of experiments on mono- and bicyclic 
hydrocarbons previously made in the author’s laboratory, it would be 
expected that the action of dilute nitric acid on isocamphane would 
yield, in addition to nitro-derivatives, the unknown dibasic isocampho- 
on Beco but no trace of this acid 
could be found. This divergence in behaviour from that of other 
alicyclic hydrocarbons appears to indicate that the action of the nitric 
acid is directed, not to the a- or B-position, but to the methylene 
bridge, but conversion of the mixture of stereoisomeric nitro-compounds 
obtained into the corresponding ketones by oxidation with alkaline 
permanganate solution at 0° contradicts this assumption. These 
ketones, which are termed isocamphones, are found to yield the dibasic 
isocamphocamphoric acid on oxidation, such a result being possible 
only if the carbonyl group of the ketones occupies the a- or B-position. 
From the results obtained with camphenilane (compare succeeding 
abstract), which contains the same bicyclic system, it is probable that 
the nitric acid acts at the B-position, and that the ketones are B- and 
f’-isocamphones having the structures : 

CMe,—CH——-CO CMe,—CH—CO 
l 
i and | cH, 


| l 
4. C—-—CH—CH, MeSc——CH—UH, 


camphoric acid, , 


The absence of isocamphocamphoric acid from the products of the 
action of nitric acid on isocamphane may be due to secondary reactions 
giving a complex mixture of oxidation products, difficult to separate, 
derived not only from isocamphane, but also from camphene. 

In accordance with the results of Konovalov, who found that nitra- 
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tion of hydrocarbons by means of dilute nitric acid readily yields 
tertiary nitro-compounds, isocamphane gives, in addition to the 
secondary nitro-compound, the compound described by Jagelki (A., 
1899, i, 627) as camphenil nitrite, and shown by Lipp (A., 1913, 
i, 1077) to be w-nitrocamphene. 

The secondary nitro-compound, C,,H,,"NO,, m. p. 48—49°, forms a 
yellow, crystalline mass, having the consistency of butter and the 
characteristic odour of secondary nitro-derivatives of high molecular 
weight ; it gives Liebermann’s and V. Meyer’s reactions. 

B-isoCamphone, C,,H,,0, forms a soft, crystalline mass, m. p. 91—92° 
(wide capillary), and yields a semicarbazone, m. p. 196—198°. ’-iso- 
Camphone forms a soft, crystalline mass, m. p. 63—64°, b. p. 217—218°/ 
757 mm., and gives a semicarbazone, m. p. 195°. Both ketones are 
highly volatile and have pleasant odours recalling that of camphor. 

isoCamphocamphoric acid (4:4: 5-trimethylcyclopentane-1 : 2-dicarb- 
onylic acid), C,,H,,0,, forms crystalline aggregates or apparently 
rhombohedral crystals belonging to the monoclinic system. 

[KaranDEkv, @:6:c=1:53:1:1°93; B=112°.] Its alkali, alkaline 
earth, magnesium, mercuric and manganous salts, like those of 
camphoric acid, are readily soluble in water ; the chromic, ferric, lead, 
and copper salts of both acids are only slightly soluble, and the silver 
salt of camphorie acid is appreciably more soluble, and the zinc salt 
decidedly more soluble, than the corresponding salts of tsocampho- 
camphoric acid. T. HP. 


Camphenilane and its Derivatives. 8S. S. Namerxin and 
(Mile.) A. M. Caucurikovara (J. Russ. Phys. Chem. Soc., 1915, 47, 
425—434. Compare preceding abstracts).—From camphenilone the 

authors have prepared, by Kishner’s method, the 
CMe,-CH—CH, new bicyclic hydrocarbon, camphenilane (annexed 
GH formula), which yields a secondary nitro-compound, 
_ * a ketone, and a dibasic acid, C,H,,0,, when treated 
CH,—CH—CH, with dilute nitric acid. A hydrocarbon of the 
above structure can yield only one acid of this 
composition, namely, 4: 4-dimethylceyclopentane-1 : 3-dicarboxylie acid 
or, as the authors term it, apofenchocamphoric acid, 
OMe,*CH(CO,H) 
bH,—CH(CO,H)> ae 
Comparison of the ketone obtained with the isocamphenilone formed 
from camphenilone (compare Hintikka and Komppa, A., 1912, i, 278) 
by a process analogous to that taking place in the conversion 
of fenchone into isofenchone (compare Bertram and Helle, A., 
1900, i, 398) indicates that it is -isocamphenilone (I). The 


OMe,*CH—CO OMe,*CH—CH-NO, 
I l 
(L) | OH, (IL) | OH, 
| ! 
CH,—CH—CH, CH,—CH—CH, 


corresponding secondary nitro-compound would, therefore, be 
8-nitrocamphenilane (II). 
Camphenilonehydrazone, C,H,,;N-NH,, m. p. 29—31°, b. p. 
VOL, CVIIL. i. 8c 
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236—238°/753 mm., obtained by the action of hydrazine hydrate on 
the ketone in a sealed tube, is accompanied by the corresponding 
azine, C,H,,:N-N:C,H,,, which forms colourless prisms, m. p. 148'5°. 

Camphenilane, C,H,,, obtained in 70% yield by the action of solid 
potassium hydroxide on camphenilonehydrazone in presence of 
platinised porous tile, forms a colourless, crystalline mass, m. p. 
15—16°, b. p. 142°5°/753 mm., D7 0°8547, nj 14555. Its nitration 
was carried out in a sealed tube with nitric acid, D1-075, at 
140—145°, B-Nitrocamphenilane, C,H,,*NO,, forms crystals, m. p. 
18—20°, b. p. 1245—125°/20 mm., D?1:0770, np 14835, and 
responds to Liebermann’s and VY. Meyer’s reactions. 6-/ttro- 
camphenilane, C,H,,*NO,, forms crystals, m. p. 89—91°. B-Cam- 
phenilamine, C,H,,-NH,, forms a crystalline mass, m. p. 10—14°, 
b. p. 189—189°5°/760 mm., Dj’ 0-9278, nj 14822, but was not 
obtained quite pure, since the melting point of its benzoyl derivative, 
C,H,,"NHBz, rises from 133—136° after the first, to 141—143° 
after the third crystallisation. 

B-isoCamphenilone, C,H,,0, m. p. 63—65°, b. p. 196°1—196°5°/ 
746 mm., is highly volatile and has a faint odour, recalling that of 
camphor ; its semicarbazone, C,,H,,ON,, has m. p. 192—193°. 

4: 4-Dimethylcyclopentane-1 : 3-dicarboxylic acid (apofenchocamphoric 
acid), C,H,,0,, obtained in almost theoretical yield by oxidising 
B-isocamphenilone with alkaline 4% potassium permanganate solution, 
forms monoclinic crystals, m. p. 144°5—145°. ee A 


Preparation of Santalol Compounds with Sedative Action. 
J. D, Riepext A.-G. (D.R.-P. 275794).—The biting taste and corrosive 
action of santalol are not shared by its esters, but the common 
derivatives of this class have found little application, for they are 
unstable and possess offensive odours. The esters of some brominated 
fatty acids have the usual anti-parasitic value of santalol preparations, 
and, in addition, they are not corrosive, are almost odourless and 
tasteless, and have very beneficial effects as sedatives and _ local 
anesthetics, 

Sandal oil is treated with bromovaleryl bromide or a-bromo-a-ethyl- 
butyryl bromide in pyridine, the product is poured into water and the 
oily esters isolated in the usual way. J.C. W. 


Azulene, a Blue Hydrocarbon. If. Atrrep E. S#HERNDAL 
(J. Amer. Chem. Soc., 1915, 3'7, 1537—1544).—Azulene (this vol., i, 82) 
forms a picrate, m. p. about 120°, lustrous, black needles, which 
resembles the corresponding compounds of the aromatic hydrocarbons 
and affords a means of identifying the hydrocarbon and of effecting its 
purification. Azulene has now been isolated from the blue fractions of 
the oils of cubebs and camphor, and also from blue oils prepared from 
the oils of amyris, guaiacum wood, gurjun, and eucalyptus by the 
action of a mixture of sulphuric acid and acetic anhydride. 

When azulene is submitted to the action of hydrogen in presence of 
finely divided palladium, it is converted into a faintly green oil, 
C,;H.,, which has D** 0°8935, nj 1:490, is optically inactive, and 
exhibits the characteristics of a tricyclic dinydrosesquiterpene. 
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The results so far obtained indicate that azulene is tricyclic, and 
contains an aromatic nucleus, four ethylenic linkings, but no 
hydroaromatic conjugate double linkings, as it does not suffer reduction 
when treated with sodium in alcohol; the intense colour of the 
compound is attributed to a peculiar arrangement of the double 
linkings. E. G. 


Synthetic Caoutchouc from Isoprene. C. Harrizs (Ber., 1915, 
48, 863—868. Compare A., 1914, i, 422).—Steimmig’s contention 
was to the effect that aynthetic caoutchouc contained the polymeride 
of 1: 6-dimethylcyclooctadiene (A., 1914, i, 307). The author has now 
shown that carefully purified isoprene (ibid., 817), when heated for six 
weeks at about 70° in a sealed tube, does not form this polymeride. 
Special search was made among the products of the decomposition of 
the ozonide obtained from the artificial caoutchouc for the critical 
acetonylacetone, but not a trace of its characteristic derivative, 
l-anilino-2 :5-dimethylpyrrole, could be isolated. J. C. W. 


Biochemical Synthesis of d-Glucosides of Monohydric 
Alcohols. II. a-Alkyl-d-glucosides. Em. BourquEtot (Amn. 
Chim., 1915, [ix], 3, 287—-337).—A résumé of work already published 
(compare A., 1913, i, 323, 428, 747, 1008; 1914, i, 144). W. G. 


Glucosidification of Glycerol by £#-Glucosidase (Emul- 
sin). Em. Bourquetot, M. Bripet,and A. AuBry (Compt. rend., 1915, 
160, 823—825, and J. Pharm. Chim., 1915, [vii], 12, 33—34. 
Compare van’t Hoff, A., 1911, i, 99; Bayliss, A., 1913, i, 919).—By 
the action of emulsin on a mixture of dextrose (1 mol.), glycerol (10 
mols.), and water (17 mols.) for nine months, followed by suitable 
treatment to remove the unchanged dextrose and glycerol, the authors 
have obtained a product in the form of a hard, amorphous mass having 
a, +27'25°. This product is readily hydrolysed by dilute sulphuric 
acid or emulsin in aqueous solution, and by measurements of the rotation 
at definite intervals during the hydrolysis by the latter agent the 
authcrs have shown that their product is a mixture of two glyceryl 
monoglucosides, differing in their rotatory powers and in the readiness 
with which they are hydrolysed by emulsin. W. G. 


Cymarin, the Active Constituent of Apocynum canna- 
binum. A. Wixpaus and L, Hermanns (Ber., 1915, 48, 979—990). 
—Little is known of the chemical nature of cymarin, the physio- 
logically active constituent of the root of Apocynum cannabinum. The 
substance was extracted with boiling carbon tetrachloride, care being 
taken during the extraction and subsequent purification to prevent the 
occurrence of any decomposition. The product crystallises from 
aqueous methyl alcohol in colourless prisms, C,)H,,0,,MeOH,}H,O 
(m. p. 130—138°, [a]? +23°5° in chloroform), the alcohol and water 
of crystallisation being lost at 95° in a vacuum. The anhydrous 
compound contains a methoxyl group. The substance also crystal- 
lises from aqueous acetone in prisms, which sinter at 120° and melt a 
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few degrees higher, the analysis in this case indicating a formula 
O59 H 4g, 9-3 HO. ’ 

Cymarin is a glucoside, and when boiled with alcohol containing 
diluted hydrochloric acid undergoes fission into cymarose, C,H,,0,, 
colourless prisms, m. p. 88°, and cymarigenin, C,,H,,0;. The former 
substance closely resembles digitoxose in behaviour (Kiliani, A., 1906, 
i, 66), and from the presence of a methoxy] radicle is in all probability 
a methyl ether of digitoxose. Cymarigenin appears to be identical in 
nature with the apocynamarin of Moore (T., 1909, 95, 734), although 
this investigator ascribed to it another formula ; it crystallises from 
aqueous methyl alcohol in rhombic tablets, m. p. near 171° (decomp.), 
which contain water of crystallisation and become completely dehy- 
drated only at 115° in a vacuum. With a solution of a diazonium 
salt, cymarigenin forms dyes; it reduces ammoniacal silver nitrate 
solution, forms a benzoyl derivative, C,,H,,0,,4H,O, pearly leaflets, 
m. p. 230°, and when treated in chloroform solution with hydrogen 
chloride undergoes conversion into anhydrocymarigenin, C,,H,,O,, 
rosettes of crystals, m. p. 246° (decomp.). Cymarigenin is a lactone, 
and although it fails to dissolve in cold sodium carbonate solution does 
so in warm JV/10-sodium hydroxide ; the solution on acidification, 
however, does not again give cymarigenin, but an isomeride, iso- 
cymarigenin, which crystallises from diluted acetic acid in pearly 
leaflets, C,,.H,,O,,1}H,O, m. p. 239°, the water of crystallisation being 
only partly removed at 85° in a vacuum. 


If cymarin is heated with V/10-potassium hydroxide solution, only 
the lactone ring is affected, and on acidification a hydroxy-acid, cymaric 
acid, C,,H,,0,9, colourless prisms, m. p. 168°, is obtained ; this substance 
shows little tendency to pass again into a lactone, and when hydrolysed 
with acids yields isocymarigenin. D. F. T. 


The Relationship of Cymarin to Other Heart Poisons of the 
Vegetable Kingdom. A. Winpaus and L. Hermanns (Ber., 1915, 
48, 991—994. Compare preceding abstract).—Attention is drawn to 
the structural relationship between cymarin and other physiologically 
active substances of similar origin, such as strophanthin, digitoxin, 
and antiarin. 

Contrary to the statement of Feist (A., 1900, i, 555), strophanthidin, 
one of the products of the hydrolytic fission of strophanthin, forms a 
benzoyl derivative, and is indeed identical with cymarigenin. The only 
difference between the glucosides cymarin and strophanthin lies in the 
different nature of the sugar constituents of the molecules. The 
strophanthie acid, C,,H,.0,, obtained by Feist by the oxidation of 
strophanthidin with potassium permanganate, is therefore also obtain- 
able from cymarigenin, but the correct formula is C,,H,,0,; the 
dimethyl ester, needles, m. p. 214°, was prepared by the action of 
diazomethane on an acetone solution of the acid. D. F. T. 


The Preparation of Urinary Indican. Erw. Scuwenx and Ap. 
Joutes (Biochem. Zeitsch., 1915, 69, 467—470).—Details are given of 
a method for isolating the indican obtained by treating 1-acetylindoxy] 
with chlorosulphonic acid in pyridine solution according to the method 
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already described by the authors (this vol., i, 299). By the modi- 
fications here described, the yield of indican can be increased to 76% 
of the theoretical. S. B.S. 


Santonin. XIII. Oxidation of 6-Hydroxysantonin to Santon- 
onic Acid. E. Wepexinp (Ber., 1915, 48, 891—895).—d-Hydroxy- 
santonin(iso-artemisin) was obtained by the action of sodium acetate or 
alcoholic potassium hydroxide on chlorosantonin (A., 1905, i, 529). It 
has been shown that this compound contains the lactone ring and the 
ketone group of santonin, and the direct proof of the presence of a 
hydroxy] group is affordei by the action of concentrated hydrochloric 
acid (fature communication). Attempts had been made to oxidise the 
ketone-alcohol to a diketone, but without much success. It is now 
found that the substance is readily oxidised by ozone, but that the 
product is more highly oxidised than was expected. Instead of being 
the diketone, C,,H,,0,, it isa ketonic acid, C,,H,,O,. This is obviously 
identical with an acid obtained by Angeli and Marino by the oxidation 
of santonin with alkaline permanganate (A., 1907, i, 321 ; 1908, i, 543), 
although these authors could only obtain it as a syrup. A study of 
the acid will be of importance in connexion with the constitution of 
santonin. 

Santononic acid, C,,.H,,O,, forms colourless crystals, soluble in hot 
water, decomp. 205°, [a]j) + 24°03° in alcohol, + 24°49° in chloroform, 
and yields a bisphenylhydrazone, m. p. 98—100° (ibid.). Nocharacter- 
istic salts could be isolated. J.C. W. 


Tragacanth. Tu. von Fe.tenspere (Chem. Zentr., 1914, ii, 943; 
from Mitt. Lebensmittelunters. Hyg. 5, 256—-259).—Only the insoluble 
portion of tragacanth, not the gum, contains methoxyl groups. The in. 
soluble portion (bassarin) contains 5°38% of metbyl alcohol, calculated 
on the substance free from cellulose, starch, and ash. Bassorin is less 
readily hydrolysed than pectin, heating with sodium hydroxide being 
necessary. The product, bassoric acid, is soluble, and can be titrated 
with sodium hydroxide and phenolphthalein; dilute solutions are 
precipitated by alcohol and some electrolytes. N. H. J. M. 


Physiological Theory of Chlorophyll. D. Ivanovsxr (Ber. deut. 
bot. Ges., 1914, 32, 433—447).—The strong absorption of blue rays by 
chlorophyll (band V), which even exceeds that of the red rays, is mainly 
due to the yellow pigment ; the absorption in this part of the spectrum 
caused by the photosynthetic pigments is only slight. The energy of 
the violet rays, which are strongly absorbed by chlorophyllin, is con- 
siderably reduced by the yellow pigments. These results account for 
the protective action of the yellow pigments on the photosynthetically 
active chlorophyllins. 

Judging by the optical properties of their pigments, green leaves are 
adapted for assimilation in direct sunlight without injury to the 
chlorophyll. For carbon assimilation the rays of least energy, at the 
border of the visible spectrum, will be utilised, the red rays being 
absorbed without hindrance, whilst the violet rays are restrained by 
the yellow pigments. N. H. J. M. 
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Function of Chlorophyll. Atrrep J. Ewarr (Proc. Roy. Soc., 
1915, [B], 89, 1—17. Compare Wager, A., 1914, i, 561; Warner, 
A., 1914, i, 563).—The author has separated the pigments occurring in 
the green leaf, and has investigated the action of light on them 
under various conditions. 

The separation of the pigments is based on the fact that carotin is 
only sparingly soluble in cold alcohol, that xanthophyll is soluble in 
water and in any mixture of alcohol and water, whereas carotin and 
chlorophyll are precipitated from an alcoholic solution by water, and 
are readily soluble in light petroleum. Although xanthophyll is 
soluble in water, contact with the latter will not remove it from 
a petroleum solution of chlorophyll unless alcohol is also present. The 
various processes involved in the separation of the pigments are carried 
out as far as possible out of contact with the air, and in darkness 
or very feeble light ; and the final preparations must also be preserved 
in the dark until they are needed. 

Chlorophyll, xanthophyll, and carotin, when exposed to light in the 
presence of an abundant supply of oxygen, may act as oxydases, not 
only to themselves, but also to substances with which they may be in 
contact, such as hydriodic acid, litmus, or guaiacum. The assumption 
of the formation of peroxides during the photo-oxidation of these pig- 
ments is therefore unnecessary (compare Wager, loc. cit.). Chlorophyll 
and xanthophyll decompose during photo-oxidation into (a) solids and 
(6) formaldehyde, The solids consist of colourless, waxy substances 
and dextro- and lzvo-rotatory hexoses. The waxy solids are relatively 
small in amount in the case of xanthophyll. With dry films of chloro- 
phyll or xanthophyll in dry air free from carbon dioxide, relatively 
more formaldehyde is produced and less sugar, and the waxy residue 
weighs much less than the original solid pigment. In moist air more 
sugar is formed, and the residue weighs almost as much as the original 
solid. Carotin oxidises more rapidly than xanthophyll or chlorophyll, 
and yields only a little formaldehyde and a large amount of colourless, 
waxy solid. 

Carbon dioxide combines with chlorophyll, forming xanthophyll and 
a colourless, waxy solid. The combination only takes place actively in 
the presence of water, and is accelerated by sunlight. Oxygen is 
simultaneously evolved and a portion of it may oxidise the xanthophyll, 
in the presence of sunlight, to formaldehyde, sugar, and the phytyl 
radicle, which is again built up to form chlorophyll. Neither xantho- 
phyll nor carotin is acted on by moist or dry carbon dioxide. 

Xanthophyll is readily converted into carotin by adding magnesium 
powder or zinc dust to a watery solution of xanthophyll in darkness. 
In the first case, the reduction is complete in a few hours, whilst with 
zine dust it requires two to three days. The reverse change could not 
be effected through the agency of oxydases, 

The results indicate that the assimilation of carbon dioxide is a very 
complex process, in which chlorophyll and xanthophyll take part, and 
in which the equilibrium between the products and reacting substances 
determines the direction in which the reactions take place, whilst light 
influences this equilibrium and strongly accelerates the tendency to 
oxidation of the pigments concerned. H. W. B. 
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Preparation of 2-Methylcoumaran. FARBENFABRIKEN VORM. 
F. Bayer & Co, (D.R.-P. 279864; from J. Soc. Chem. Jnd., 1915, 
34, 451).—o-Allylphenols, in which the allyl group is directly linked 
to carbon, are treated with acidic condensing agents, such as hydrogen 
haloids, and the products are distilled under reduced pressure, when 
a-methylcoumarans are obtained as colourless liquids. They may be 
used for pharmaceutical purposes. J. 0. W. 


Cryoscopic Investigation of Acid Compounds of Dimetbhyl- 
pyrone. V. A. Prornixkov (J. Russ. Phys. Chem. Soc., 1915, 47, 
730—737).—Cryoscopic investigation in benzene solution of mixtures 
of dimethylpyrone with trichloro- or tribromo-acetic acid demonstrates 
the existence in these solutions of complexes of three types, containing : 
(1) 1 mol. of dimethylpyrone and 1 mol. of the acid; (2) 1 mol. of 
dimethylpyrone and 2 mols. of acid; (3) 2 mols. of dimethylpyrone 
and 1 mol. of acid. Complexes of type (1) dissolve almost without 
decomposition, whilst those of type (2) are partly dissociated into 
dimethylpyrone and the mono-acidic complex, and those of type (3) 
undergo marked dissociation in solution. These results are in accord 
with those previously obtained: (1) by immediate crystallisation 
(A., 1905, i, 77) ; (2) by the electrical conductivity method (A., 1906, 
ii, 144; 1909, ii, 14), and (3) by thermal analysis (A., 1912, i, 792). 

a. Be 

Occurrence of Flavone as the Farina of the Primula. Huco 
Miter (T., 1915, 107, 872—878).—The mealy secretion which is 
found on the leaves, flower stalks, ete., of many species of Primula has 
been identified as almost pure flavone. 

After being separated from the plant by brushing or extraction 
with benzene, and purified, the substance, C,,H,,O,, formed crystalline 
tufts, m. p. 99—100°. On hydrolysis with methyl-alcoholic barium 
hydroxide, it was converted partly into acetophenone, and partly into 
a substance, C,.H,,0,, yellow prisms, m. p. 120°, which, since it gave 
acetophenone and salicylic acid on hydrolysis, was identified as 
o-hydroxydibenzoylmethane. Since the original substance is derived 
from o-hydroxydibenzoylmethane by the elimination of water, it 
seemed probable that it was flavone, and a comparison with synthetic 
flavone showed complete agreement in properties, G. F. M. 


Studies in the Diflavone Group. I. Diflavone. Hue 
Ryan and (Miss) Pautine O’NerLi (Proc. Roy. Irish Acad., 1915, 
32, 48—56).—In view of the wide distribution of the plant ‘dyes of 
the flavone and flavanol series, none of which, however, have a 
deeper colour than yellow, and the occurrence of several natural rod 
dyes of unknown constitution, the authors have undertaken the 
syntheses of substances containing a condensed form of two flavone 
rings in order to determine the effect of such a structure on the 
colour of the compounds. The present paper 
deals with the preparation of a diflavone 
having the annexed formula. 


CPh~-O- /™s “O—CPh 


CH: CO: \ ): CO-CH Diacetoresorcinol (4 : 6-diacetyl-1 : 3-di- 
hydroxybenzene), prepared from _ resorcinol 
diacetate according to the method described by Eykman, Bergema 
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and Henrard (Chem. Weekblad, I, 453), is converted by the action 
of methyl sulphate and aqueous potassium hydroxide into the 
dimethyl ether, m. p. 171°, which readily condenses with benzaldehyde 
in alcoholic solution in the presence of sodium hydroxide, yielding 
di-o-hydroxydichalkone dimethyl ether [4 : 6-dicinnamoy/!-1 : 3-dimethoxy- 
benzene], C,H,(OMe),(CO-CH:CHPh),. This crystallises in light 
yellow prisms, m. p. 156—157°, gives an orange coloration with 
sulphuric acid, and forms a tetrabromide, almost colourless prisms, 
m. p. 185—186° (decomp.). When heated with anhydrous aluminium 
chloride in xylene solution it undergoes demethylation with the 
formation of di-o-hydroxydichalkone [4 :6-dicinnamoyl-| : 3-dihydroxy- 
benzene}, C,H,(OH),(CO-CH:CHPh),, which separates from benzene in 
small, doubly refractive, light yellow crystals of cubic appearance, 
m. p. 196—198°, gives a red coloration with ferric chloride, and is 
also obtained in small yield by shaking a solution of 4 : 6-diacetyl- 
1:3-dihydroxybenzene in very dilute sodium hydroxide with 
benzaldehyde for several weeks. 

Dihydroxydichalkone diacetate tetrabromide (4: 5-di-aB-dibromo- 
B-phenylpropionyl-1 : 3-diacetoxybenzene, 

C,H,(OAc),(CO-CHBr-CHPhBr),, 

prepared by heating the preceding 4: 6-dicinnamoyl-1 : 3-dihydroxy- 

benzene with acetic anhydride and sodium acetate and treating the 

resulting oily diacetyl derivative with bromine in chloroform solution, 

crystallises in colourless needles, m. p. 176—178°, and is converted 

by warming with alcoholic potassium hydroxide into diflavone. The 

Mn men rl = cen is pe" 

‘ —" — . taminated with a smal] amount o 

OHES-O CO- go> C:CHPh dibenzylidenedicoumarone (annexed 

WY formula), the presence of which 

was indicated by the development of an orange coloration with 
sulphuric acid. 

A purer preparation was obtained as follows: 4: 6-diacetyl- 
1 :3-dimethoxybenzene is condensed with methyl benzoate by means 
of metallic sodium at 120°, and the resulting dibenzoylacetoresorcinol 
dimethyl ether |4 : 6-dibenzoylacetyl-1 : 3-dimethoxybenzene|, 

C,H,(OMe),(CO-CH,Bz),, 
light yellow plates, m. p. 200—201°, heated for five hours at 135° 
with hydriodic acid (D 177). 

Diflavone crystallises in faint yellow needles, softens at 275°, melts 
at 281—282° to a brown liquid, and yields yellow solutions in 
sulphuric acid having a magnificent blue fluorescence. 

6-Benzoylacetyl-7-methoxyflavone (6-benzoylacetyl-7-methoxy-2-phenyl- 


y-benzopyrone), CH,Be-CO-0,H,(0Me)<o, rn prepared by heating 


4 : 6-dibenzoylacetyl-1 :3-dimethoxybenzene with hydriodic acid 
(D 1°7) at 135° for only one hour, crystallises in faint yellow prisms, 
m. p. 238°; its solutions in sulphuric acid show a green 
fluorescence. F, B. 


Colchicine. III A. Winpaus and L. Kretiwirz (Chem. Zentr., 
1914, ii, 1455—1456).—Further experiments on the degradation of 
colchicine are described. 
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I. The trimethoxy-o-phthalic acid obtained by oxidising colchicine 
with hot potassium permanganate solution must have the annexed 
formula (compare Windaus, A., 1911, i, 904; 
Meo” \co y Voswinckel and de Weerth, A., 1912, i, 472; 
MeO \CO|H Bargellini and Molina, ibid., 773), since it is con- 
\/~~2" verted into gallic acid by boiling hydriodic acid. 
OMe II. Colchicinic acid is oxidised by potassium per- 
manganate to succinic and oxalic acids; similar 
products, and small quantities of picric acid, are obtained from colchicine 
and nitric acid. III. When fused with potassium hydroxide and 
subsequently oxidised with bot permanganate solution, colchicine gives 
terephthalic and trimellitic acids; colchicinic acid gives these products 
when fused with alkali. Apparently, therefore, in addition to the 
pyrogallol ring a second ring is present in colchicine, which is degraded 
in an oxidising alkali fusion to terephthalic and trimellitic acids. 

IV. When a well-cooled solution of colchiceine in dilute sodium 
hydroxide is treated with iodine dissolved in aqueous potassium iodide, 
substitution and oxidation cccur simultaneously with the formation of 
a substance, C.,H,.0,NI, yellow prisms, m. p. 228—230°. The reaction 
appears to proceed according to the equation: C,,H,,O,N+41+ 
5NaOH =C,,H,,0,NI + 3NaI+Na,CO,+3H,O. The new substance 
does not give the ferric chloride reaction of colchiceine, nor is the 
reaction obtained when the iodine atom is replaced by hydrogen. It is 
very slightly soluble in dilute sodium carbonate solution, soluble in 
cold alkali hydroxide, and re-precipitated when the solution is boiled. 
Boiling potassium hydroxide solution does not cause removal of the 
iodine atom, which, however, is readily replaced under the action of 
zine dust and boiling glacial acetic acid ; the product, C,)H,,0,N, forms 
white needles, m. p. 150°, which contain water of crystallisation ; the 
anhydrous substance melts above 200°. It does not give a coloration 
with ferric chloride. When boiled with alcoholic hydrogen chloride, 
it loses acetic acid and yields a hydrochloride, C,.H,,O,N,HCI, leaflets, 
m. p. 241° after softening above 200°. The compound, C,,H,.0,NI, 


gives an acetyl derivative, C,.H,,O,NI, m. p. about 144—145°. 
H. W. 


Preparation of a Hydro-derivative of Colchicine. F. Horr- 
MANN-La Rocue & Co. (D.R.-P. 279999; from J. Soc. Chem. Jnd., 
1915, 34, 452).—Colchicine is reduced by hydrogen in the presence of 
finely divided or colloidal palladium. The product is probably 
tetrahydrocolchicine, and is not so toxic as colchicine. J.C. W. 


Preparation of Hydrastinine Derivatives. E. Merck (D.R.-P. 
279194 ; from J. Soc. Chem. Ind., 1915, 34, 451).—Homopiperony]l- 
amine derivatives of the type CH,O,:C,H,-CH,-CHAlk-NR-CHO, 
where R = hydrogen, alkyl or arylalkyl, are condensed by such agents 
as phosphoric oxide or the pentachloride, or aluminium or zinc 
chloride, to dihydroisoquinoline (hydrastinine) bases. When R= 
hydrogen, the 6 :7-methylenedioxy-3-alkyl-3 : 4-dihydroisoquinolines 
obtained are subsequently converted into JN-alkyl (or arylalkyl) 
derivatives, J.C. W. 
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Preparation of Hydrobydrastinine and its Homologues. 
E. Merck (D.R.-P. 280502; from J. Soc. Chem. Ind., 1915, 34, 
636).—N-Acetonylhomopiperonylamine or an alkyl derivative of the 
general formula, CH,O,:C,H,°CH,-CHR”*-NR’CH,°COMe, where R’ 
and R” = hydrogen or alky], loses methyl alcohol when treated with a 
condensing agent like phosphoric oxide, and forms an isoquinoline 
derivative. Hydrohydrastinine is obtained from V-acetonylhomopiper- 
onylamine, and the homologues from N-ethyl-N-acetonylhomopiperonyl- 
amine and such compounds. J.C. W. 


Appearance of Polymorphic Forms of Narcotine and 
Codeine. Ropert Kremann and Norpert Scuntverscuitz (Monatsh., 
1914, 35, 1423—1426).—Gaubert (A., 1913, i, 643) has shown that 
codeine exists in five crystalline forms with transition points at 60°, 
40°, and two between 45° and 60°. Narcotine exists in two stable 
crystalline forms with a transition point between 50° and 80°. The 
authors have examined the time-cooling curves of these substances and 
find inflexion points at 147° and 149° respectively, but fail absolutely to 
find any in the regions indicated by Gaubert. This does not, however, 
indicate that the crystal forms obtained by Gaubert do not exist. The 
authors advance several explanations for the absence of the inflexion 
points, the most probable being that the rate of transition from 
one form to another is so slow that the change has not taken place 
during the experiments quoted, which lasted about 120 minutes. 

J. FS. 


Channa, a Delicacy of the Hottentots (Mesembrianthemum 
expansum, L., and M.tortuosum, L.). OC. Haxtwicu and E. 
Zwicky (Chem. Zentr., 1915, i, 95—96 ; from Apoth.-Zeit., 1914, 29, 
925, 937, 949, 961).—A short account is given of the history, occur- 
rence, composition, and properties of the substance. 

Crystalline deposits containing magnesium and citric and phosphoric 
acids are found in the mesophyll of the dried leaves. The active 
constituent of the drug is the alkaloid mesembrine, C,,H,,0,N, ob- 
tained by percolation of the powdered drug with 1% hydrochloric 
acid and purified by solution in anhydrous ether and precipitation with 
hydrogen chloride. The alkaloid is freely soluble in chloroform, 
alcohol or acetone, sparingly in ether, water or alkalis, very sparingly 
in light petroleum or benzene. With vanadic sulphuric acid it gives 
a brownish-red solution, the green tint of which becomes more 
pronounced on warming, and which after twenty-four hours becomes 
bright green. Mesembrine behaves as a phenol, and is unsaturated. 
The leaves contain as a maximum 0°3%, the stems and roots 0°86% of 
the alkaloid. According to Cloetta, mesembrine has an action some- 
what resembling, but distinct from, that of cocaine. In all branches 
of the family of Mesembrianthemum species are found which do and do 
not contain the alkaloid. 

The wax of the channa, which is soluble in hot alcohol, contains 
25% of saponifiable material. The unsaponifiable portion consists of a 
mixture of mesembrene, C,.H;,, colourless, rhombic plates, m. p. 
68—69°, and mesembrol, C,,H,,O or C,,H,,0, crystals, m. p. 73—74°. 


ee 


ORGANIC CHEMISTRY. i. 711 


Mesembrene when boiled with acetic anhydride and sodium acetate 
combines with acetic acid (1 mol.), yielding the substance, C,,H,,0,, 
m. p. 66—67°. The wax is found in the epidermis of the leaves and, 
probably, of the stalks. H. W. 


Preparation of Alkyloxymethyl Ethers of Morphine. C. 
Mannicu (D.R.-P. 280972; from J. Soc. Chem. Ind., 1915, 34, 452). 
—The alkali salts of morphine are treated with ethers of the type 
Hal.CH,°O-Alk. The methoxymethyl ether of morphine is more 
active than the alkyl ethers, but Jess active than the free alkaloid. It 
is readily converted into N- or O-alkyl derivatives. The methoxy- 
methyl group is removed on heating the compounds with sulphurous 
acid. J.C. W. 


Alkaloids of Tobacco Extract. Eucen Noca (Chem. Zenir., 
1915, i, 434; from Fachliche Mitt. dst. Tabakregie, 1914).—The material 
was obtaived by systematic extraction of residues from Turkish tobacco 
with water and evaporation of the extract ina vacuum. By the use 
of benzeue, a small quantity of alkaloid, which was not volatile with 
steam, was obtained from this extract, and was separated by distillation 
into four fractions. I. Nicotoine, C,H,,N, colourless, mobile liquid with 
a peculiar intense odour resembling that of pyridine, b. p 208°; 
D7 0°9545, nf 15105. It gives the usual alkaloidal reactions. With 
hydrochloric, sulphuric and picric acids, mercuric and platinic chlorides, 
it yields, in part, well-crystallised salts of definite m. p. II. Nicoteine 
(compare Pictet and Rotschy, A., 1901, i, 339). ILI. isoNicoteine, 
C,,H,.N., colourless, viscous, oily liquid, with a rather powerful, very 
persistent odour. It is optically inactive, and has b. p. 293° (darken- 
ing), D? 1°0984, n? 15749. With hydrochloric, sulphuric and picric 
acids, mercuric, platinie and auric chlorides it yields, in part, well- 
crystallised salts. It forms a methiodide. It is converted by oxidation 
into nicotinic acid, gives the pine-shaving reaction, immediately decolor- 
ises potassium permanganate, and, therefore, obviously has the formula 

ZCH'CHx ,,.,.7CH—CH, 
CH<y=cH>e O<Me- H, 
IV. Nicotelline, C,,H,N,, m. p. 148°, b. p. above 300° (loc. cit.). 
H. 


Action of Chlorine on Quinine. A. Curistensen (Ber. Deut. 
pharm. Ges., 1915, 25, 256—281).—When a solution of quinine 
hydrochloride in a mixture of acetic and hydrochloric acids is treated 
with chlorine (1 mol.) there is produced an additive compound, quinine 
dichloride, C,,H,,O,N,Cl,, a colourless, amorphous powder, m. p. 97°, 
which dissolves in dilute oxy-acids giving solutions with a blue 
fluorescence ; the base is diacid, and forms a dihydrochloride, prisms 
with 2H,O, sparingly soluble mitrate, hexagonal prisms, dihydro- 
bromide perbromide, C,,H,,0,N,Cl,,2HBr,Br,, orange-red, crystalline 
powder, and todosulphate, 4C,,H,,0,N,Cl,,3H,SO,,2HI,1,,7 or 8 HO, 
which closely resembles the corresponding derivative of quinine. 
Under energetic treatment with alcoholic potassium hydroxide the 
new base eliminates two molecules of hydrogen chloride, yielding 
dehydroquinine, C,,H,,0,N., m. p. 181°. 
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If quinine hydrochloride is treated in solution in cold dilute hydro- 
chloric acid with chlorine (1 mol.) dissolved in water, the product is an 
additive compound of quinine and hypochlorous acid, 

C,,H,,0,N,Cl-OH, 
to which the name quinine hydroxychloride is given ; this is an amorphous, 
colourless powder, m. p. 110°, which can be isolated as the nitrate by 
the addition of ammonium nitrate solution. 

Chlorine (2 mols.) in aqueous solution acts on a cold solution of 
quinine hydrochloride in dilute hydrochloric acid, giving a base, 
C,,H,,0,N,Cl,, which separates as the dihydrochloride on the addition 

of sodium chloride. The 

Cl C,H,,.N(OH):CH(OH)-CH,Cl new base, for which the 

HO? ~ VAN annexed structure is sug- 

gested, forms colourless 

\4\Z needles with 4H,O, m. p. 

N 172—173°; it contains three 

hydroxyl groups, and forms 

a triacetyl derivative and a dibenzoyl derivative ; when oxidised with 

nitric acid it gives pyridine-2:3-dicarboxylic acid. The suggested 
structure receives confirmation from the formation of a base, 

C,,H,,.0,N,Cl,,4H,O 

(dihydrochloride, yellow prisms with 3H,O ; nitrate, crystalline), when 

chlorine water is allowed to act on hydrochloroquinine, C,,)H,,O,N,Cl ; 

the last-named substance does not contain any aliphatic ethylenic 

linking, so that the new chlorine atom in the product must have 

entered the quinoline nucleus, which fact leads to the probable 

conclusion that one hydroxyl group in the base, C,,H,,0,N,Cl,, must 

have been produced at the terminal ethylenic linking of the side-chain 

in quinine, whilst another hydroxyl group marks the previous position 

of the methoxyl radicle. Further confirmation of the structure is 

supplied by the conversion of 6-methoxyquinoline into 5-chloro-6- 

hydroxyquinoline under the action of chlorine water in hydrochloric 

acid solution. 

The product of the action of chlorine (3 mol.) on a solution of 
quinine hydrochloride in dilute hydrochloric acid is an unstable base, 
C,,H.,0,N,Cl,, which can be separated from solution as the nitrate, 
colourless, hexagonal leaflets, whilst the action of chlorine on hydro- 
chloroquinine produces an analogous compound, C,,H,,O,N,Cl, (nitrate, 
almost quadratic tablets), the difference between these two bases being 
the replacement of the hydroxyl group in the side-chain of the former 
by hydrogen in the latter. Both these bases give a green coloration 
with aqueous ammonia, and also liberate iodine from potassium iodide ; 
it is therefore probable that each contains the grouping —CO-CCl,— in 
the quinoline nucleus. 

Quinine dichloride (described above) also reacts with chlorine (2 mol.), 
yielding a base, C,,H,,O,N,Cl,, which is separated as the crystalline 
nitrate; this contains one active chlorine atom capable of displacing 
iodine from potassium iodide and so probably contains the grouping 
-CO-CCI,-, which is also present in the products C,,H,,O,N,Cl, and 
C,,H,,0,N,Clz, obtained from quinine and hydrochloroquinine re- 
spectively. It is noteworthy that, although only one chlorine atom is 
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reactive in these compounds, they liberate two equivalents of iodine 
from potassium iodide, the grouping -CO-CCl,— undergoing conversion 
into -C(OH):CCI-. D. F. T. 


Strychnos Alkaloids. XXIII. Oxalic Acid and an Amino- 
acid, C,,H,,0,N,, as Fission Products of Strychninolonic 
Acid-a. Hermann Leucus and Grore Scawarpet (Ber., 1915, 48, 
1009—1015).—Acetylstrychninolonic acid-a (Leuchs and Schwaebel, 
A., 1914, i, 861), judging by analogy with the dibasic acid obtained 
from acetylbrucinolone-a (Leuchs and Rauch, A., 1914, i, 317), may be 
a half amide of oxalic acid and an amino- acid, and experiment confirms 
this idea, 

When the barium salt is heated with hydrobromic acid (D 1°47) on 
the water-bath, oxalic acid is produced together with a substance, 
which, after treatment with methyl alcohol and hydrobromic acid, 
is obtained as a crystalline solid, C,,H,,O,N,,2HBr; this sinters at 
225° and gradually decomposes on further heating. This substance is 
stable only in presence of free hydrobromic acid, and further treatment 
with methyl or ethyl alcohol converts it into a monohydrobromide, 
C,,H.0,N,,HBr, rectangular, pale green prisms, m. p. 258—260° 
(decomp.). The formule of these two compounds suggest that in the 
treatment of the original product of the reaction with hydrobromic 
acid, the methy! alcohol has caused esterification with formation of a 
methyl ester ; this supposition is confirmed by the action of barium 
hydroxide solution on the dihydrobromide, yielding needles of a barium 
salt, (C,,H,,O,N.).Ba, whilst both hydrobromides are converted by 
aqueous ammonia solution into an-acid amide, C,,H,,0,N,, needles or 
prisms, m. p. near 280° (decomp.), which under the action of nitric acid 
passes into a nitrate, C,,H,,O,N;,HNO,, octahedra or prisms. 

If the original barium salt of acetylstrychninolonic acid-a is heated 
with hydrochloric acid in a similar manner to that described for 
hydrobromiec acid, the product does not undeftgo esterification on 
treatment with methy! alcohol, but consists of the hydrochloride of an 
amino-acid, C,,H,,0O,N,,HCI, hexagonal columns, decomp, near 278° ; 
which reacts with phenylearbimide in the presence of dilute alkali 
yielding an amorphous carbamido-acid. The corresponding sulphate, 
C,,H,,0O,N,,H,SO,, tetragonal or hexagonal leaflets, was obtained by 
evaporating the hydrobromic acid product with sulphuric acid under 
reduced pressure. The sulphate and hydrochloride do not give any 
amide with ammonia, but are converted by successive treatment with 
hydrobromic acid and methyl alcohol into the dihydrobromide, 
C,,H,,O,N.,2HBr, already described. 

From the facts that the barium salt, (C,,H,,0O,N,).Ba, is neutral in 
reaction, and that it cannot be obtained directly from the sulphate and 
hydrochloride just described, the conclusion is drawn that it is not 
derived from the same amino-acid as these salts, but from an isomeride 
the occurrence of which is to be attributed to intramolecular change. 

D. F. T. 


Spontaneous Oxidationsin Presence of Aldehydes. Deriva- 
tives of Benzylidenemethyliso-oxazolone. Mario Berti and 
Luier ALESSANDRI (Gazzetta, 1915, 45, i, 462—469).—It has been pre- 
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viously shown (idid., 362) that, when dissolved in ammoniacal alcohol 
containing a little benzaldehyde, 4-benzylidene-3-phenyliso-oxazolone is 
converted into the amide of 3 : 5-diphenyliso-oxazole-4-carboxylic acid, 
the presence of the aldehyde favouring the action of atmospheric 
oxygen. It is now found that, under similar conditions, 4-benzylidene- 
3-methyliso-oxazolone undergoes an analogous oxidation, yielding the 
amide of 5-phenyl-3-methyltso-oxazole-4-carboxylic acid, which can be 
converted into the free acid, and this, by heating, into 5-phenyl- 
3-methyliso-oxazole (compare Goldschmidt, A., 1895, i, 529; Moureu 
and Brachin, A., 1904, i, 95). 

In this case, also, phenylmethyliso-oxazolecarboxylic acid may be 
prepared in another way, namely, by the action of hydroxylamine on 
ethyl benzoylacetoacetate, but the acid thus obtained is isomeric with 
5-pheny1-3-methyliso-oxazole-4-carboxylic acid, and must be regarded 
as 3-phenyl-5-methyliso-oxazole-4-carboxylic acid. This conclusion is, 
however, not quite satisfactory, since, when carbon dioxide is 
eliminated by heating, these two acids yield derivatives of iso-oxazole 
which appear to be identical ; interchange of the phenyl and methy] 
groups as a result of heating is, however, improbable. Further 
experiments are in progress with the view of explaining the isomerism of 


these two acids. ° 
5-Phenyl-3-methyliso-oxazole-4-carboxylic acid, teins r 


forms red or straw-yellow, crystalline flocks, m. p. 157°, decomp. about 
220°; the calcium salt (+3H,O) was analysed. The corresponding 
amide, C,,H,,O,N,, forms faint red, flattened needles, m. p. 256—257°, 
and has the normai molecular weight in boiling alcohol. 
3-Phenyl-5-methyliso-omazole-4-carboxylic acid, (?), C,,H,O,N, forms 
massive, colourless prisms, m. p. 189°, and its ethyl ester, C,,H,,0.N, 
colourless, prismatic crystals, m. p. 52—53°. ee 


Heemocyanin. Ernst Puiwipri (Chem. Zentr., 1914, ii, 1165).—A 
substance, containing about 10% of copper, is obtained from the blood 
of Helix pomatia ; even with very small quantities, it yields an intense 
pyrrole reaction with a pine-shaving. The author is led to the 
conclusion that the copper in hemocyanin is united to a complex 


containing pyrrole. H. W. 

Preparation of Pyrrolidine Derivatives. Cuermiscne Faprik 
AUF AKTIEN (vorm. E, Scuerine) (D.R.-P. 280971).—Some new 
pyrrolidine derivatives may be obtained by condensing acylpyruvic 
esters with benzaldehyde and ortho-substituted anilines, or with 
substituted benzaldehydes and anilines, or with benzaldehyde and 
heterocyclic compounds, or with heterocyclic aldehydes and amines, in 
non-alcoholic solution. 

Benzaldehyde, o-toluidine, and acetylpyruvic ester in ether yield 
4 : 5-diketo-3-acetyl-2-phenyl-1-o-tolylpyrrolidine, pink crystals, m. p. 
177—179° ; anisidine, benzaldehyde, and acetylpyruvic ester in toluene 
yield 4 : 5-deketo-3-acetyl-2-phenyl-l-o-methoxyphenylpyrrolidine, m. p. 
225—227° (decomp.) ; aniline, piperonaldehyde, and acetylpyruvic ester 
in boiling benzene give 4: 5-diketo-3-acetyl-2-piperonyl-|-phenylpyr- 
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rolidine, m. p. 197°; p-toluidine, p-dimethylaminobenzaldehyde, and 

acetylpyruvic ester in benzene yield 4 : 5-diketo-3-acetyl-2-p-dimethyl- 
. ae CHAc———CO 

aminophenyl-1-p-tolylpyrrolidine, NMe,*C,H, CH<y (C,H,Me)-CO’ as 


a brown powder, m. p. 166° (decomp.) ; benzaldehyde, 8-aminoquinoline, 
and acetylpyruvic ester in boiling benzene form 4 :5-diketo-3-acelyl- 
; _ CHPh:CHAc 
1-quinolyl-2-phenylpyrrolidine, O,NHyN< ( 9 7m PB 222° 
(decomp.); 4-amino-l-phenyl-2 : 3-dimethylpyrazolone, benzaldehyde, 
and acetylpyruvic ester in benzene at 100—110° yield 4:5-diketo-3-acetyl- 
2-phenyl-1(1'-phenyl-2’ : 3'-dimethylp a 30 idine, . 
00—i 
x , , 
NPh<nMeUMe CHPh*CHAc 


asa pale brown powder with a bitter taste ; furfuraldehyde, aniline, 
and acetylpyruvic acid in benzene give 4 : 5-diketo-3-acetyl-1-phenyl- 
2furylpyrrolidine in yellowish-green crystals, m. p. 190° (decomp.) ; 
and benzoylpyruvic ester, benzaldehyde, and o-anisidine in benzene yield 
4 : 5-diketo-3-benzoyl-2-phenyl-1-o-methoxyphenylpyrrolidine, 
CHPh:CHBz 

OMe:C,H, ora ; 

m. p. 215—217° (decomp.). 
These new compounds have pronounced diuretic properties. 
J.C. W. 


Electrical Conductivity of the Amines and Dicarboxylic Acids 
of Pyridine. Hans Tropscu (Monatsh., 1914, 35, 775—779).—The 
electrical conductivity of a number of mono- and di-amines, and dicar- 
boxylie acids of pyridine have been determined at 25°. The dissociation 
constant has been calculated in each case with the object of showing 
the relative strengths of the various acids and bases. The values for & 
in the cases examined are: 2-aminopyridine, 1°4x 10-7; 3-amino- 
pyridine,3-9 x 10~ §; 4-aminopyridine, 1:3 x 10~° ; 2 : 6-diaminopyridine, 
64x 10-§; 3:5-diaminopyridine, 1°0x10~’; 2: 4-diaminopyridine, 
13x 107°; pyridine-2:6-dicarboxylic acid, 6°2 x 10%, and pyridine- 
2:4-dicarboxylic acid, 7°0x10~-%. It will thus be seen that the 
presence of an amino-group or a carboxyl group in position 4 gives a 


stronger acid or base than when these groups are in positions 2 or 3, 
J. F.S. 


Sulphonation of Pyridine Bases. Hans Meyer and Wo.rcane 
Rirrer (Monatsh., 1914, 35, 765—774).—The sulphonation of pyridine 
may be readily accomplished by boiling with sulphuric acid in the 
presence of vanadyl sulphate. If the pyridine is impure, poor yields 
are obtained. Prolonged heating also diminishes the yield, part of 
the sulphonic acid being completely destroyed by the vanady! sulphate 
and part reconverted into pyridine. 

The influence of various metallic sulphates on the sulphonation of 
pyridine has been investigated by Weidel and Murmann (A., 1896, i, 
104), who found that, after heating for sixty hours, aluminium sulphate 
gave an increased yield of the sulphonic acid, whilst ferric sulphate con- 
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siderably diminished the yield ; zinc, ammonium, magnesium, chromium 
and the alkali sulphates were without action. By reducing the period 
of heating the authors show that, with the exception of ferric sulphate, 
none of these metallic salts exercise a catalytic action on the formation 
of the sulphonic acid, the increased yield, in the case of aluminium 
sulphate, being due to the fact that this salt exerts no decomposing 
effect on the sulphonic acid formed in the reaction. Ferric sulphate, 
on the other hand, acts as a catalyst during the sulphonation, but at 
the same time decomposes the sulphonic acid, the latter effect 
becoming more pronounced when the period of heating is prolonged. 
a-Picolinesulphonic acid, prepared by sulphonating picoline in the 
presence of vanadyl sulphate and purified by means of its ammonium 
and barium salts, forms colourless crystals. F. B. 


Some Tetrahydropyridines and their Behaviour with 
Aldehydes. A. Lipp and E, Wipymann (Annalen, 1915, 409, 
79—147).—Very largely a repetition of work already published (Lipp, 
A., 1882, 218; 1892, 1243; 1896, i, 317; 1905, i, 610, 662). Since 
the course of the reaction between formaldehyde and 1 : 2-dimethyl- 
A?-tetrahydropyridine has been differently interpreted by Lipp (Coe. cit.) 
and Ladenburg (A., 1899, i, 303), the authors have re-investigated the 
reaction and found that the constitution of the product is different 
from those ascribed to it by the preceding investigators, In the first 
place there can be no doubt that the product is a 3-derivative of 
piperidine (not a 2-derivative, as stated by Ladenburg [A., 1898, 
i, 687]), because when it is successively reduced by sodium and alcohol, 
dehydrated by concentrated hydrochloric acid, and reduced by tin and 
hydrochloric acid, it yields 1-methyl-3-ethylpiperidine, the identity of 
which is established by direct comparison. There is a good deal 
of evidence for the view that 1 : 2-dimethyl-A*-tetrahydropyridine 
exists in aqueous solution as methyl 5-methylaminobuty] ketone. 
Assuming this to be so, the reaction with formaldehyde may be 
represented by the scheme : 

CH.-CH H,0 CH,O 

NMe<oy2- OH CH: —> NHMe-(CH,],;COMe —> 


NHMe-[CH,],CHAc-CH,-OH —> NMe<CH:— CH oy 
“ . CH,"CHAc 2 


according to which the product is 3-acetyl-l-methylpiperidine, and its 
whole behaviour accords well with this formula. 

In a similar manner, the course of the reaction of 1 : 2-dimethyl- 
A?-tetrahydropyridine with other aliphatic aldehydes can be explained. 
The great majority of the compounds mentioned, which are fully 
described, are not new, but are the old compounds of Lipp and of 
Ladenburg described under the new names corresponding with the new 
constitutions ascribed by the authors to the products of the reaction 
between aldehydes and homologues of tetrahydropyridine. The follow- 
ing appear to be new: 3-Acetyl-1 : 2-dimethylpiperidine and hydroxyl- 
amine hydrochloride react in aqueous solution to form the hydro- 
chloride, m. p. 191—193° (decomp.), of the oxime, 


NOH:0Me-CH<G nina CH» 
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prisms, m. p. 129—131°; the corresponding semicarbazone, C,,H,,ON,, 
has m. p. 168—170° (decomp.). 2-Methyl-1-ethyl-A?-tetrahydro- 
pyridine (picrate, C,H,,N,C,H,O,N,, prisms, m. p. 126°), existing 
in aqueous solution as methyl 6-ethylaminobutyl ketone, yields the 
benzoyl derivative, NEtBz-[CH,],-COMe, monoclinic prisms, m. p. 
56—57°, oxime, NOH:CMe-[CH,],,NHEt, m. p. 96—97°, and semi- 
carbazone (as the hydrochloride, C,H,.ON,,HCl, m. p. 166—168° 
(decomp. |) of this ketone by the usual methods. 

3-Acetyl-l-ethylpiperidine forms in the normal manner an oxime, 
C,H,,ON,, m. p. 128—129°, prisms, semicarbazone, m. p. 160° (decomp.), 
and phenylhydrazone (as the hydrochloride, yellow crystals, m. p- 
217—218° [decomp. }). 

1 : 3-Diethylpiperidine, b. p. 177—185°/726 mm., prepared by reduc- 
ing l-ethyl-3-vinylpiperidine by tin and hydrochloric acid, is a colour- 
less, mobile liquid, and forms a hydrochloride, C,H,,N,HCI, prisms, 
m. p. 186—188°, and crystalline aurichloride. 

3-Acetyl-2-methyl-l-ethylpiperidine forms a platinichloride, m. p. 
187° (decomp.) (Ladenburg gives 167°), mercurichloride, 

C,)H, ,ON, HCl,6HgCl,, 
wm. p. about 200° (decomp.), softening at 140°, oxime (platinichloride, 
m. p. 185° [decomp.], yellow, crystalline powder), and semicarbazone, 
m. p. 184—186° ( platinichlorids, decomp. about 150°). 

2 : 3-Dimethy!-A*-tetrahydropyridine, like other tetrahydropyridines 
containing a methyl group in position 2, exists in aqueous solution as 
the corresponding amino-ketone, methyl 5-amino-a-methylbutyl ketone, 
NH,-[CH,],,;>CHMeAc, and yields the benzoyl derivative, almost 
colourless, viscous oil (oxime, C,,H,,O,N,, prisms and plates, m. p. 
117—118°), and oxime, an oil, of this by the usual methods. By 
prolonged heating with tin and hydrochloric acid it ix reduced to 
2 : 3-dimethylpiperidine, b. p. 138—140°/720 mm., a clear, mobile liquid 
having a pronounced odour of piperidine, which forms a hydrochloride, 
needles, platinichloride, m. p. 145° (decomp.), aurichloride, m. p. 
130—135°, mercurichloride, m. p. 211—212°, stannochloride, m. p. 
115—116°, and picrate, pale yellow prisms, m. p. 147—148°. 

By distillation with zinc dust in a current of hydrogen, 2 : 3-dimethyl- 
A*-tetrahydropyridine hydrochloride yields 2 : 3-dimethylpyridine, which 
is isomeric with the lutidines hitherto known ; it forms a crystalline, 
hygroscopic hydrochloride, aurichloride, m. p. 162—164°, platinichloride, 
m. p. 195°, mercurichloride, m. p. 191—193°, and picrate, m. p. 
183—184°, and yields quinolinic acid by oxidation with alkaline 
potassium permanganate. C. 8. 


4.Substituted Piperidines. Ernst Kornies and Lupwie NeuMANN 
(Ber., 1915, 48, 956—963).—Emmert and Dorn (this vol., i, 584) 
had reduced 4-hydroxy- and 4-amino-pyridine to the corresponding 
piperidines, as these compounds enter into the composition of many 
alkaloids. The present authors had the same interest in this subject 
and had already obtained results which coincide with those of Emmert 
and Dorn. 

4-Hydroxypyridine was prepared from 4-pyrone (Haitinger and 
Lieben, A., 1885, 47) and reduced to 4-hydroxypiperidine. In addition 
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to the data recorded by Emmert and Dorn, the m. p. of the hydro- 
chloride is given as 146—148°, that of the aurichloride as 206—209°, 
whilst the platinichloride was obtained in long, yellowish-red needles, 
m. p. 184—187° (decomp.), and the sulphate in white needles, m. p. 
263—266°. 

4-Aminopyridine was prepared by way of chelidamic acid, chloro- 
chelidamic acid, and aminochelidamic acid (Kinne, Diss., Breslau, 1914) 
and also reduced to 4-aminopiperidine. 

The authors were especially interested in the reduction of 4-pyridyl 
ethers. The 4-pyridyl methyl and ethyl ethers were obtained by the 
method of Haitinger and Lieben (ibid., 811, 965). The propyl and 
phenyl ethers have also been obtained by the action of sodium 
propoxide or phenoxide on 4-chloropyridine. 4-Pyridyl propyl ether 
(4-propoxypyridine), C,H,,ON, is an alkaline liquid, b. p. 218—220°/ 
742 mm., which forms a hydrochloride, long, white needles, m. p. 
156—157°, an aurichloride, pale yellow, slender needles, m. p. 147—150°, 
a platinichloride, ochre-yellow prisms, m. p. 192—195°, and a picrate, 
m. p. 120—124°. 4-Pyridyl phenyl ether (4-phenoxypyridine), C,,H,ON, 
has m. p. 45—46°, b. p. 134—136°/10 mm., 277—279°/760 mm., and 
forms a hydrochloride, m. p. 177—178°, a platinichloride m. p. 
196—197°, an aurichloride, m. p. 159—162°, and a chromate, m. p. 
130° (decomp.). When these ethers were reduced by sodium and 
alcohol, none of the expected piperidyl ethers was obtained. The 
reaction proceeded too far with about 90% of the material, the product 
being piperidine, whilst the remainder was only partly reduced to 
tetrahydropyridyl ethers. These were separated from the later 
fractions of the steam distillates. 4-Zetrahydropyridyl methyl ether 
(4-methoxypiperideine), C;H,,ON, is a clear liquid, having the odour of 
piperidine, b. p. 61 —65°/11 mm. (aurichloride), and 4-phenoxypiperideine, 
b. p. 143—146°/13 mm., is readily hydrolysed by boiling hydrochloric 
acid to the hydrochloride of 4-hydroxypiperideine, C,H,ON,HCI,H,0, 
m. p. 94—96°; (anhydrous), 147—149°. 

The above 4-hydroxypiperidine was readily converted into 4-bromo- 
and 4-iodo-piperidine, but not into the chloro-derivative, by the action 
of the concentrated hydracid in a sealed tube. 4-Bromopiperidine 
forms a hydrobromide, C;H,,NBr,HBr, m. p. 192—193°, hydrochloride, 
m. p. 188—189°, aurichloride, m. p. 171—172°, platinichloride, m. p. 
213—214°, and mercurichloride. 4-lodopiperidine forms a hydriodide, 
prismatic needles, m. p. 170—172°, hydrochloride, m. p. 175—178°, 
aurichloride, m. p. 147° (decomp.), platinichloride, m. p. 187° (decomp.), 
and mercurichloride. The free bases could not be isolated. 

J.C. W. 


New indole Reaction. Oskar Baupiscu (Zeitsch. physiol. Chem., 
1915, 94, 132—135).—This reaction is specially intended for the easy 
recognition of cholera vibrions which, according to the author, surpass 
all other bacteria in their power of rapidly transforming tryptophan 
into indole. The reaction is applied as follows: A few drops of 
nitromethane are mixed with the agar culture medium, from which the 
usual agar plates are then prepared. The material for investigation, or 
a preliminary culture prepared from it, is now placed on the plates 
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and incubated for eight to sixteen hours. The suspected colonies with 
the surrounding agar are transferred to a test-tube and boiled with 
dilute potassium hydroxide solution. After cooling, 1 c.c. of amyl 
alcohol and then an excess of sulphuric acid are added with continual 
shaking. On again warming, the amy] alcohol separates and is coloured 


red or pink if cholera vibrions were present in the suspected material. 
H. W. B. 


Some Reactions of Indole. W. Mapetune and M. Tencer (Ber., 
1915, 48, 953—955).—When indole is heated with sulphur at 
180—190°, it forms a compound, C,,H,,.N,, m. p. 326° (decomp.). © 
This is sensitive towards oxidising agents; the strongly fluorescent 
solutions gradually become green even in the air, whilst concentrated 
nitric acid produces isatin. It is not basic and may be a 1-anilinoindole. 
2-Methylindole does not react in this way. 

A very ready scission of indole was found to take place when 
an attempt was made to prepare the anil of indolone, 

N Phio<o"} H? 
by the action of nitrosobenzene and a few drops of alcoholic potassium 
hydroxide on indole. The chief product was phenylcarbylamine, with 
azobenzene as a secondary product. J.C. W. 


Sulphur Derivatives of Indole and Methylindole. W. Mapr- 
Lune and M. Tencer (Ber., 1915, 48, 949—953).—In the hope of 
obtaining 3-thiolindole, magnesium indolyl bromide has been treated 
with sulphur and sulphur chloride, but the product of the reaction was 
found to be a very stable, non-basic substance which must be regarded 
as composed of two indole residues linked by the nitrogen atoms 
through a sulphur atom. Sulphur dioxide reacted with the organo- 
magnesium compound to form the corresponding sulphoxide. 

Finely powdered sulphur was added to a solution of magnesium 
indolyl bromide, made by adding indole to magnesium ethy! bromide, 
when di-indolyl sulphide, C,,H,,N,S, separated. This forms colourless 
needles from xylene, m. p. 232°, and the corresponding di-2-methy/l- 
indolyl sulphide has m. p. 226°. The solution of the Grignard 
compound was also treated with ethereal sulphur dioxide, when 
di-indolyl sulphoxide, C,,H,,ON,S, was obtained, in colourless needles, 
m. p. 157° (decomp.), which yielded the above sulphide on reduction 
with zine dust and glacial acetic acid. J.C. W. 


Preparation of 2-Cyanoquinoline and 1-Cyanoisoquinoline. 
L. Givaupan, Vernier, and A. Kaurmann (D.R.-P. 280973 ; from 
J. Soc. Chem. Ind., 1915, 34, 416).—2-Cyanoguinoline, m. p. 94°, and 
l-ceyanoisoguinoline, m. p. 78°, are prepared by treating 2-cyano-1- 
benzoyl-1 : 2-dihydroquinoline and  1-cyano-2-benzoyl-1 : 2-dihydrotso- 
quinoline, respectively, with phosphorus pentachloride, sulphuryl 
chloride, or thionyl chloride in an anhydrous, inert diluent. They may 
be applied to the production of dyes or pharmaceutical a. een 

J.C. W. 


3da2 
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Preparation of the [Salicylic and o-Acetoxybenzoic| Esters of 
8-Hydroxyquinoline. R. Wotrrenstewn (D.R.-P. 281007; from 
J. Soc. Chem. Ind., 1915, 34, 452).—The base is treated with the acid 
chlorides. The esters have an important influence on the metabolism 
of purine derivatives. J.C. W. 


Preparation of Homologues and Substitution Products of 
2-Piperonylquinoline-4-carboxylic Acid. CHemiscue Fasrik aur 
AxtTIEN (vorm. E. Scmertne) (D.R.-P. 281603; from J. Soc. Chem. 
Ind., 1915, 34, 637).—Homologues or substitution products of aniline 
are condensed with piperonaldehyde and pyruvic acid. The products, 
for example, 6-methyl-, 6-hydroxy-, and 8-methoxy-2-piperonylquinoline- 
4-carboxylic acids, are tasteless. J. C. W. 


Preparation of Esters of 2-Piperonylquinoline-4-carboxylic 
Acid and its Derivatives. Cyemiscne Faprik aur AKTIEN (voRM. 
E. Scuerine) (D.R.-P. 281136 ; from J. Soc. Chem. Ind., 1915, 34, 
637).—The acids are treated with alcohols or phenols in the usual way. 
The esters are tasteless, and exhibit the therapeutic proyerties of 
2-phenylquinoline-4-carboxylic acid, without promoting the separation 
of uric acid. J.C. W. 


Preparation of Derivatives (Arylides) of 2-Piperonyl- 
quinoline-4-carboxylic Acid and its Homologues. CHemiscuE 
Faprik Aur AKTIEN (vorm. E. Scuerine) (D.R.-P. 281097, addition to 
D.R.-P. 252643, A., 1913, i, 92).—Arylides, like the amides (this vol., 
i, 161), are prepared from the acid chlorides, which are obtained 
by the action of thionyl chloride. 2-Piperonylquinoline-4-carboxy- 
anilide forms yellow needles, m. p. 241° ; 2-piperonyl-6-methylquinoline- 
4-carboxy-p-toluidide is a yellow, crystalline powder, decomp. 255—260° ; 
2-piperonylquinoline-4-carboxy-p-phenetidide crystallises in  greyish- 
brown leaflets, m. p. 224°, and the p-ethylcarbonatoanilide, from ethy| 
p-aminobenzoate, forms yellow granules, m. p. 248°. J.C. W. 


Preparation of Quinolyl Ketones. VeERrinicTe CHININFABRIKEN, 
Zimmer & Co. (D.R.-P. 280970; addition to D.R.-P. 268830, A., 1914, 
i, 575; from J. Soc. Chem. Ind., 1915, 34, 575).—Esters of quinolinyl- 
acetic acid, or nuclear-substituted products, are alkylated, and the 
resulting esters are converted into alkyl homologues of quinoly] methyl 
ketones or their nuclear-substituted products. J.C. W 


Preparation of Monosulphonic Acids of Carbazole and its 
N-Alkyl Derivatives. Farswerke vorm. Meister, Lucius & Brtnine 
(D.R.-P. 275795).—The hitherto unknown monosulphonic acids can be 
obtained by sulphonation in the presence of an inert diluent, such as 
nitrobenzene, halogenated benzenes, or glacial acetic acid. For 
example, carbazole or V-methylearbazole is treated with concentrated 
or 20% fuming sulphuric acid in about ten times as much nitrobenzene 
at 20° or 70—80°. The sodium salt of N-methylcarbazolemono- 
sulphonic acid crystallises in colourless needles from water, and sodium 
carbazolesulphonate in leaflets. The acids may be used in the prepar- 
ation of dyes. J. 0. W. 
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Preparation of a Black Vat Dye. Kae & Cv. (Swiss 

_NH- Pat. 65545. Compare D.R.-P. 

\Z™\ /\N. 241997).—A dye of the 

i? annexed constitution is obtained 

by heating  p-chloroisatin- 

a-p-chloroanilide and 5-oxy- 

2: 1-naphthacarbazole with 

acetic anhydride. It gives a clear yellow hyposulphite vat and dyes 
textiles pure black. J.C. W. 


Condensation of 8-Diketones with Diamines. N. A. Rosanov-~ 
(J. Russ. Phys. Chem. Soc., 1915, 47, 611—613).—The numerous 
investigations by Knorr and his collaborators (compare A., 1894, 
i, 545, 546; 1897, i, 108, 110, 111; 1903, i, 659) on pyrazole 
derivatives have shown that by the action of hydrazine on different 
B-diketones it is possible to obtaim a five-membered ring with two 
neighbouring nitrogen atoms. Thus, acetylacetone and hydrazine 
yield 3:5-dimethylpyrazole (compare Rosengarten, A., 1894, i, 546), 
the structure of which assumes that the acetylacetone reacts in its 
enolic form. Similar ring-closure is effected by the action of hydrazine 
on oxalic and succinic acids (compare Sernagiotto and Paravagno, A., 
1914, i, 812) and by that of o-phenylenediamine on acetyl- and benzoyl- 
acetones (compare Thiele and Steimmig, A., 1907, i, 352), seven- 
membered rings being obtained in the latter case. 

The author finds that seven-membered rings are also formed by the 
action of ethylenediamine on acetylacetone and on y-methy]pentane-{6- 
dione, the reaction in the former instance being represented by the 


equation : 
‘Ma* CMe:NH:CH 
OH-CMe:CH Ac + NH,°CH,°CH,°NH, =2H,0 + CH<oMe:N—OH,’ 


The compound, C,H,,N,, thus obtained, forms large needles, m. p. 
CMe-NH-CH, 

112—113°, a : 

113°. The compound, CMe<oMe:N—CH, yielded by ethyl 

enediamine and y-methylpentane-88-dione, forms large needles, m. p. 


154—155°. The structures given for these compounds require 
confirmation. T. H. P. 


Constitution of the So-called Dithiourimidoacetylacetone. 
Wittram J. Hare (J. Amer. Chem. Soc., 1915, 37, 1544—1552).— 
When concentrated sulphuric acid is added to an alcoholic solution of 
acetylacetone and thiocarbamide, acetylacetonethiocarbamide is pro- 
duced (compare Hale and Williams, this vol., i, 168). If, however, 
only a very small quantity of acid is used, the product known as 
dithiourimidoacetylacetone (Evans, A., 1894, i, 111) is obtained. 

It is now shown that the latter compound is 6-thiocarbamido-2-thio- 
4:6-dimethyl]-1 : 2 :5 : 6-tetrabydropyrimidine, 


(NE NH—CS 
, NH, a hee ome? 
and that it can be obtained in a yield of 91% of the theoretical by 


heating a concentrated aqueous solution of thiocarbamide (2 mols.) with 
acetylacetone (1 mol.) at the temperature of the steam-bath ; it has 
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m. p. 192°, erystallises in monoclinic prisms, and its aqueous solution 
readily blackens mercuric oxide. By prolonged boiling with an aqueous 
solution of chloroacetic acid it yields 6-carbamido-4 : 6-dimethyl- 
1:2:5:6-tetrahydro-2-pyrimidone (Haan, A., 1908, i, 578). 

When an alcoholic solution of thiocarbamide and acetylacetone is 
exposed to sunlight for several months, 83-pentanedithiocarbamide, 

NH-CMe-NH 
os >CH, CS, 
\wH-CMe-NH” 

is sometimes obtained, which forms colourless crystals, decomposes at 
about 265°, and does not blacken mercuric oxide ; it is desulphurised 
by boiling it for five hours with chloroacetic acid with formation of 
85-pentanedicarbamide (Haan, loc. cit.). E. G. 


Preparation of Glucosides of the Purine Series and their 
Derivatives. FarBENFABRIKEN vorM. F. Bayer & Co. (D.R.-P. 281008 ; 
from J. Soc. Chem. Ind., 1915, 34, 636).—Based on E. Fischer’s work 
(A., 1914, i, 333). J.C. W. 


Preparation of Oxidation Products of the Indigo Series. 
FARBWERKE voRM. Metster, Lucius & Brtnine (D.R.-P. 281050; 
addition to D.R.-P. 276808 ; from J. Soc. Chem. Ind., 1915, 34, 545). 
—The oxidation product of isatin described in the chief patent (this 
vol., i, 65) may be obtained under the same conditions from indigotin. 
Analogous compounds may be prepared from derivatives of indigotin. 

J.C. W. 


Leuco-derivatives of Indigoid Dyes and their Etheri- 
fication. Muicnart Tscuitiein (J. Russ. Phys. Chem. Soc., 1915, 47, 
539—552).—lIndigotin and other indigoid dyes are characterised by the 
presence of an indophoric grouping, which determines their principal 
chemical properties (A., 1912, i, 654). One of the fundamental reactions 
consists in the formation, on reduction, of two isomeric leuco-deriv- 
atives (A., 1914, i, 191) ; etherification of these gives only derivatives 
of the keto-form, that is, quinols and not true ethers. A number of 
these derivatives have been prepared, the reaction being carried out on 
the water-bath in an atmosphere of hydrogen, sodium hyposulphite 
being used as reducing agent. 

Methylquinolindigotin, OB OS 0:0 Oily pre- 
pared by the action of methyl sulphate on leuco-indigotin, forms 
erystals which appear almost black by reflected light, but are nearly 
transparent, m. p. about 209°; it begins to decompose at 235°, and 
yields an olive-green coloration with concentrated sulphuric acid. The 
corresponding ethyl derivative, C,,H,,O,N,, m. p. about 216° (decomp.), 
forms a bright yellow zinc salt, and the amyl derivative, C,,H,,0,N., 
m. p. 160—162°, gives a red solution in methyl alcohol, and a 
greenish-blue solution in sulphuric acid. 

“‘ Leucothioindigo ” yields a benzyl derivative, 


0,8 <CCHEM OWS o:¢<O0,H, 
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which forms a red, microcrystalline powder, m. p. about 56—57°, and 
has the normal molecular weight in freezing benzene. It is evident, 
therefore, that ‘‘ leucothioindigo”’ also exhibits keto-enolic isomerism : 


0,8 <CCMS0-c<OCH) S08, = 
08, <CHOMS0:0<O>0,8,. 


The quinols of indigotin, with the exception of the methyl derivative, 
are difficult to obtain in the crystalline form, owing to the readiness 
with which they resinify, but those of ‘‘ thioindigo” crystallise readily 
and often yield well-developed, colourless crystals. : 

The ethylquinol of thioindigo [2:2’-bisoxythionaphthen] 

CEt(OEt “nCO 
Of ee S0:0<O>0,8, 
prepared by the action of ethyl iodide on the leuco-derivative, forms 
white crystals, m. p. 104—105°, exhibits normal cryoscopic and 


ebullioscopic behaviour in benzene, and givesa bright orange coloration 
with sulphuric acid. The corresponding benzyl derivative, 


C,H, <O(CH2Ph) (O-CHLPh)> 9-900 1, 


forms small, rose-red crystals, m. p. 211—211°5°. 
Similarly, thioindigo-scarlet-R gives an ethylquinol, 


Et(OEt)\_. 
CH <CBO Doc, >NE or 


0,8, << >0:0< COE) SNH, 
which forms white crystals, m. p. 166'5°, gives an orange coloration 
with concentrated sulphuric acid and exhibits the normal molecular 
weight in freezing benzene. The corresponding denzyl derivative forms a 
yellowish-white, microcrystalline powder, m. p. 198°5—200°, and gives 
an orange coloration with concentrated sulphuric acid. 

Thioindigo scarlet-GG, or Ciba scarlet-G, gives an analogous ethyl 


derivative, 0,H,<CE 
orange-yellow, microcrystalline powder, m. p. 194—195°, and 


gives a grass-green coloration with concentrated sulphuric acid. 
T. H. P. 


(OBt) Soo , which forms a_ bright 
8 wH, 


t 


Salts of Certain Aminoazo-compounds. L. CasaLe and Maria 
CasaLe-Saccui (Gazzetta, 1915, 45, i, 490—501. Compare A., 1914, 
i, 1180).—The authors have investigated the sulphates, hydrochlorides, 
and nitrates formed by all the aminoazo-compounds derived from 
a-naphthylamine. All these compounds form stable sulphates con- 
taining 1 mol. of base and 1 mol. of acid; only in certain instances 
is a normal salt, containing 2 mols. of base and 1 mol. of acid, formed. 
Two series of hydrochlorides are formed, those with 1 mol. of acid 
being stable, and those with 2 mols. of acid undergoing rapid change 
into the first in the air; with 1-naphthaleneazo-l-naphthylamine, how- 
ever, both hydrochlorides are stable. In all cases, stable salts are 
formed with 1 mol. of nitric acid, and unstable ones with 2 mols. ; the 
latter salts, when fused, undergo a characteristic decomposition, which 


i. 724 ABSTRACTS OF CHEMICAL PAPERS. 


is to be described in a subsequent communication. Both the nitrates 
of 1-naphthaleneazo-l-naphthylamine are, however, stable. All of 
these salts crystallise well, usually in green prisms with reflexion 
varying from red to violet ; they dissolve in the ordinary hydroxylic, 
organic solvents, and are hydrolysed by water. 

Estimation of nitrogen in the unstable nitrates by the combustion 
method yields untrustworthy results, but the nitric acid present may 
be estimated volumetrically in presence of methyl-red, the salt being 
titrated in suspension in water. 

4-Benzeneazo-|-naphthylamine sulphate, C,,H,,N,,H,SO,, forms long, 
green prisms with red or blue reflexion, m. p. 214—215°. The 
dihydrochloride forms a violet-green, crystalline precipitate; the 
monohydrochloride, grass-green prisms, m. p. 205°, and the dinitrate, 
blood-red crystals, which change rapidly into the green mononitrate. 

4-0-Tolueneazo-l-naphthylamine sulphate, C,,H,,N,,H,SO,, forms 
long, green, prismatic needles with metallic lustre, m. p. 195—196° 
(decomp.); the normal sulphate, 2C,,H,,N,,H,SO,, golden-yellow 
leaflets, m. p. 163° (decomp.) ; the dark green avhydrochloride yields 
the monohs ydrochloride when crystallised from acetic acid ; the dinitrate 
forms a crystalline mass of a deep coffee colour and when the fused 
salt is heated on a water-bath, it explodes and inflames at about 80°; 
the mononitrate, obtained by crystallising the dinitrate from hot 
alcohol, forms emerald-green prisms, m. p. 170°. 

4-m-Tolueneazo-l-naphthylamine sulphate, C,,H,,N;,H,SO,, forms 
long, rectangular, bronze-green laminz, m. p. 189°; the monohydro- 
chloride, pale green prisms with blue reflexion, and the mononitrate, 
violet-green crystals, m. p. 172°. 

4-p-Tolueneazo-l-naphthylamine sulphate, C,,H,,N,,H,SO,, forms 
green, prismatic needles with red reflexion, m. p, 211°; the dihydro- 
chloride, a violet, crystalline precipitate with dark green reflexion; 
the monohydrochloride, short, grass-green prisms, m. p. 211° (decomp.) ; 
the dinitrate, a dark greenish-coffee coloured, crystalline precipitate, 
and the mononitrate, violet, prismatic needles with green reflexion, 
m. p. 163°. 

4-0- Methoxybenzeneazo-1-naphthylamine sulphate, C,,H,,ON,,H,SO,, 
forms short, olive-green needles, m. p. 173°; the dihydrochloride, 
coffee-coloured crystals with green reflexion ; the monohydrochloride, 
dark green crystals with metallic lustre, m. p. 194—195°; the 
dinitrate, a deep green, crystalline powder, and the mononitrate, large 
aggregates of emerald-green prisms, m. p. 173°. 

4-0-Ethoxybenzeneazo-|-naphthylamine sulphate, C,,H,,ON;,H,SO,, 
forms grass-green prisms, m. p. 182° (decomp.); the dihydrochloride 
is similar to those described above ; the monohydrochloride forms pale 
green, prismatic needles, m. p. 195°; the dinitrate and the mono- 
nitrate, w. p. 158—159°, were prepared. 

4-Naphthaleneazo- | - -naphth ylamine sulphate, C.,>H,,N,,H,SO,, forms 
dark green prisms, m. p. 163°; the dihydrochloride, green prisms, 
turning red suddenly at 140° and brown at about 190°, m. p. 
201—202°; the monohidrochloride, short, blackish-green, opaque 
needles, turning brown at above 230°, and the dinitrate, dark green 
prisms with bronze reflexion, exploding at 139—140°. 
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4-0-Nitrobenzeneazo-|-naphthylamine sulphate, C,,H,.O,N,,H,SO,, 
forms coffee-coloured prisms with green reflexion, m. p. 217—218°; 
the normal sulphate, 2C,,H,,0,N,,H,SO,, dark - brick-red needles, 
m. p. 200°; the monohydrochloride, green prisms, m. p. 187°, and the 
mononitrate, emerald-green prisms, m. p. 165—166°. tT. H. P. 


Experiments on the Synthesis of Polypeptides, Peptones, 
and Proteins by means of Ferments. Emit ABDERHALDEN (Chem. 
Zentr., 1915, i, 899; from Fermentforschung, 1, 47—54).—From the 
work of Bayliss (A., 1913, i, 919) it seemed probable that the 
degradation and the synthesis of a substance could be effected by 
one and the sameenzyme. Numerous experiments with pepsin, trypsin, 
and erepsin on the synthesis of proteins from their degradation 
products were unsuccessful, but the treatment of mixtures of amino- 
acids from definite organs with the juice from the same organ led to 
the desired result, as after some months there was a decrease in amino- 
nitrogen which could be explained in no other way, and also the 
coagulation test showed the presence of protein. The enzymes of the 
cell exert, therefore, a specific action according to the nature of the 
cell. Syntheses of proteins from peptones were also effected in a 
similar way. G. F. M. 


Diazo-reaction of Protein. Herrmann Pauty (Zeitsch. physiol. 
Chem., 1915, 94, 284—290).—The diazo-reaction of protein is de- 
pendent on the presence of tyrosine or of histidine in the protein 
molecule. Since the dyes resulting from the direct interaction of 
tyrosine and histidine with diazobenzenesulphonic acid were found to 
be too soluble to be readily isolated and purified, the corresponding 
dyes from the sodium salt of p-aminophenylarsinic acid (atoxyl) have 
been prepared and their properties investigated. T'yrosinebisazo- 
benzenearsinic acid, C,H,O,N(N:N-C,H,-AsO,H,),,2H,O, is prepared 
by adding a diazotised solution of atoxyl in the calculated quantity of 
N-hydrochloric acid to an alkaline solution of tyrosine. On acidifying, 
the dye is precipitated as a yellow, microcrystalline powder which is 
insoluble in the usual organic solvents. Histidinebisazobenzenearsinic 
acid, C,H,O,N,(N:N-C,H,*AsO,H,),, prepared in a similar way, has 
similar properties. Both compounds may be boiled with strong 
mineral acids without evolution of nitrogen occurring, which indicates 
that the diazo-groups are attached to carbon atoms rather than to the 
amino- or imino-nitrogen atoms of the amino-acids. H. W. B. 


Combination of Protein with Halogen Acids. J. H. Lone 
and Mary Hutt (J. Amer. Chem. Soc., 1915, 3'7, 1593—1606).— 
Determinations of the proportions in which proteins and halogen acids 
combine have hitherto been usually made by ascertaining the amount 
of acid held by a given weight of the protein when an excess is added 
and afterwards titrated in presence of a suitable indicator. It is now 
shown that when the amounts of halogen acids which combine with 
casein, fibriu, and egg-albumin are estimated in this way, the results 
obtained are low and not exactly proportional to the molecular weights 
of the acids, The discrepancies seem to be chiefly due to the partial 
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dissociation of the protein salt. If these proteins are treated with 
excess of 0:2V-halogen acid and the mixtures are evaporated by leaving 
them in a desiccator, first over sulphuric acid and afterwards over 
alkali hydroxide, and are finally dried at 75°, salts containing constant 
weights of acid are produced. The amounts of acid in these salts are 
not proportional to the molecular weights of the acids, but the com- 
bining proportion is relatively greater for hydriodic than for hydro- 
bromic acid, and greater for the latter than for hydrochloric acid. All 
the compounds contain many times as much acid as is suggested 
by the titration method, and they readily dissociate when treated with 
water. 

If the mixtures of acid and protein are evaporated on the water- 
bath instead of being dried at a low temperature, the proportions of 
hydrochloric and hydrobromic acids in the dry residues are approx- 
imately the same as in the latter case. In the case of hydriodic acid, 
however, there is no definite limit to the quantity of iodine held by the 
protein, and it is probable that not only does the acid combine with 
the protein, but that iodine is substituted in the nucleus of the protein 
molecule. As much as 75% of the weight of the protein may be so 
held, and the product has a brown colour and no longer gives protein 
reactions. E. G 


Origin of the Humin Formed by the Acid Hydrolysis of 
Proteins. Ross AIKEN GorTNER and Morris J. Brisa (J. Amer. 
Chem. Soc., 1915, 3'7, 1630—1636).—-Experiments are described on 
the acid hydrolysis of zein, gliadin, mixtures of zein and tryptophan, 
zein and histidine, zein and dextrose, and gliadin and dextrose with 
particular reference to the formation of humin. The results indicate 
that the humin nitrogen has its origin in the tryptophan nucleus. 
Humin is not formed when pure tryptophan is boiled with mineral 
acid, but in presence of protein or carbohydrate a considerable quantity 
of humin is produced. The formation of the humin is probably due 
to the condensation of an aldehyde with the NH-group of the 
tryptophan nucleus. When a large quantity of carbohydrate is 
present, nearly 90% of the tryptophan nitrogen remains in the humin 
fraction, and it is suggested that this fact might be utilised for the 
approximate estimation of tryptophan in proteins. Histidine has no 
influence on the formation of humin. The adsorption of ammonia by 
non-nitrogenous humins formed from carbohydrates is not an important 
factor in the production of humin nitrogen. E. G. 


Action of Chymosin [Rennet] and Pepsin. II. New Method 
for Abolishing the Parallelism between the Action of Chymosin 
and Pepsin. O:or Hamwarsten (Zeitsch. physiol. Chem., 1915, 94, 
104—127. Compare A., 1914, i, 1100).—The mucous membrane of 
the calt’s stomach is ground with salt in a mortar and then spread out 
in thin layers to dry. The product can be preserved for months without 
losing its activity. 

To prepare solutions of the active enzymes, the salt powder is 
extracted with a small quantity of water, The extract (A), consisting 
of the enzymes in saturated salt solution, is separated from the residue 
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(B), which still contains enzyme and undissolved salt. From both 
(A) and (B), by dialysis or by treatment with 0°2% hydrochloric acid, 
solutions are obtained which contain the enzymes chymosin and pepsin 
in widely differing proportions. Whereas solution A is usually very 
strongly proteolytic, solution B contains scarcely any pepsin. On the 
other hand, the chymosin in solution B may be five to seven times as 
active as that in solution A. The proteolytic and clotting powers of 
extracts of the calf’s stomach must therefore be due to the presence of 
two separate enzymes. H. W. B. 


Identity of Oxidation Enzymes. (Mu.e.) G. Woxer (Arch. Sei. 
phys. nat., 1915, [iv], 39, 405—414. Compare A., 1914, i, 603).—The 
author has developed‘the theory that the several enzyme actions, for 
example, peroxydase, reductase, catalase, are due to the same agent, 
which has an aldehydic character. Bach (this vol., i, 184) has quoted 
experiments which appear to contradict this hypothesis: the author 
maintains her former views. EK. F. A. 


Reductase of Liver and Kidney. III. The Influence of 
Heat, Light, and Radium Radiations on the Activity of 
Reductase. Davin Fraser Harris and Henry JeRMAIN MAuDE 
CreicutTon (J. Biol. Chem., 1915, 21, 303—308).—Heat inhibits the 
activity of reductase ; this increases with temperature, and permanent 
inhibition occurs at 70—75°. Light and radium radiations have no 
effect. W. D. H. 


Chemical Nature of Catalase. P. Warntic and W. GreriscH 
(Chem. Zentr., 1915, i, 955—956; from Fermentforschung, 1, 
165—195).—The inactivation of catalase by proteolytic enzymes cannot 
be regarded as certain proof of its protein character, and the examina- 
tion of the purest obtainable preparations was undertaken. An aqueous 
extract of bullock’s liver was precipitated with alcohol, and the catalase, 
which can only be completely extracted from the precipitate with great 
difficulty on account of the adsorptive action of accompanying impuri- 
ties and alterations in the enzyme itself, was further purified by : (1) 
Fractional extraction, the middle extracts being the purest ; (2) self- 
purification by long keeping of the extract at low temperatures with 
preservatives, whereby a considerable portion of the non-ferments was 
precipitated ; (3) repetition of the precipitation with alcohol, whereby a 
large portion of the aqueous extractive remained in solution; (4) 
dialysis, although often accompanied by loss of activity ; (5) adsorption 
in finely divided substances. 

After purification, catalase proved to be a coagulable protein, precipi- 
tated in the cold by mineral acids, but not by acetic acid. Coagulation 
by heat is preceded by inactivation. The precipitates with alcohol and 
ammonium sulphate are active reversible gels which only slowly undergo 
change. The limit concentrations depend on the accompanying 
impurities. Alkaloidal reagents and bromine water also precipitate 
catalase. The protein reactions all give a positive result, the biuret test 
giving a bluish-violet colour. 

The nitrogen content of the catalase increases with increasing purity 
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to at least 14%. Mineral matter is almost absent, although iron and 
phosphorus are always present, but it is doubtful whether they are 
integral constituents, as it is certain that catalase is not a nucleo- 
protein. <A positive result with Molisch’s test indicated a sugar group, 
but in an addendum the author states that a further purified specimen 
containing 15°45% of nitrogen gave this test but faintly. The ash of 
this preparation still contained iron and phosphorus. G. F. M. 


Effect of Poisons on an Enzymatic Process. III. Com- 
pounds of Arsenic and Phosphorus. C. G. Sanresson (Chem. 
Zentr., 1915, i, 556; from Skand. Arch. Physiol., 1914, 32, 405—428). 
—The influence of the following compounds of arsenic on the action of 
muscle catalase has been investigated : arsenious oxide, orthoarsenic 
acid, sodium metarsenite, normal sodium orthoarsenate, sodium 
cacodylate, atoxyl, and neosalvarsan. Relatively concentrated solutions 
of arsenious oxide, orthoarsenic acid, sodium metarsenite, and neo- 
salvarsan (which is thereby decomposed) have an inhibiting effect, 
increasing in the given order; the other substances have an un- 
important, generally slightly depressing influence. In more dilute 
solution, at an optimum concentration which varied considerably with 
the individual compounds, the greater number of the substances have 
a tendency to increase the catalase action, but this effect is not 
observed with sodium metarsenite or sodium arsenate. In the un- 
decomposed state, the organic compounds have a very slight effect. 
Phosphorus water likewise depresses and delays catalysis. H. W. * 


Aminophenyl Arsenic Compounds. Parke, Davis & Co. 
(U.S. Pat. 1119279; from J. Soc. Chem. Ind., 1915, 34, 451).— 
Aminopheny] arsenic derivatives are treated with carbethoxy com- 
pounds, such as ethyl chlorocarbonate, and then, if desired, nitrated 
and finally reduced. The products, of which p-urethanophenyl- 
arsenoxide, CO,Et:-NH°C,H,°AsO, and carbethoxy-4 : 5-diaminophenyl- 
arsenoxide are examples, are said to be useful in cases of swine 
cholera. J.C. W. 


Preparation of Heavy-metal Compounds of Aromatic 
Arsenic Compounds. Faaswerke vorm. Meister, Lucius & 
Briine (D.R.-P. 275216 ; addition to D.R.-P. 268220, ete. ; A., 1914, 
i, 345, 761, 1010).—Instead of using arseno-compounds, derivatives of 
the ultimate products of the reduction of arsinic acids (A., 1913, 
i, 117), namely, aromatic arsines, provided that the nucleus contains 
a salt-forming group (hydroxyl or amino), may also be used for the 
preparation of heavy-metal compounds of the type described in the 
earlier patents. The metal seems to be attached by the exercise of the 
residual affinity of the arsenic atom. 

3-Amino-4-hydroxyphenylarsine gives a brown compound with gold 
chloride, a black with silver nitrate, and a yellowish-red with cupric 
chloride. 4-Hydroxy-3-wrethanophenylarsine, 

CO,Et-NH-C,H,(OH)-AsH,, 
a white powder, obtained by the reduction of the corresponding 
arsinic acid (ibid.), gives a black compound with palladous chloride, 
and p-acetylaminophenylarsine, NHAc*C,H,*AsH,, a white powder, 
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insoluble in acids or alkalis, forms a yellowish-red compound with 
cuptic chloride. J.C. W. 


Arsenobenzoic Acids. A. Micwag.is (Ber., 1915, 48, 870—873). 
—o- and p-Arsenobenzoic acids, As,(C,H,CO,H),, have been prepared 
from the corresponding carboxyphenylarsinic acids, 

CO,H’C,H,*AsO(OH),, 

which in their turn are derived from the tolylarsinic acids. 

p-Carboxyphenylarsinic acid (p-benzarsinic acid) was obtained by 
heating p-tolylarsinic acid with nitric acid(D 1:2) for twelve hours at 
150°. It forms leaflets, whilst the tolylarsinic acid crystallises in 
needles. Otherwise, the acids are only distinguishable by means of 
their aniline salts, which form long needlez ; the salt of p-carboxy- 
phenylarsinic acid has no m. p., whilst that of p-tolylarsinic acid has 
m. p. 119°. The benzarsinic acid was transformed into p-carboxy- 
phenylarsenious acid, CO,H-C,H,-As(OH),, by La Coste’s method 
(A., 1881, 168, 903). This was dissolved in just sufficient boiling 
water and mixed with an excess of solid phosphorous acid, when 
p-arsenobenzoic acid separated as an insoluble, pale yellow powder, which 
forms soluble, neutral, alkali salts. 

The acids in the ortho-series are more soluble than their isomerides. 
o-Carboryphenylarsinic acid (o-benzarsinic acid) also differs in forming 
a very soluble aniline salt. It was treated with red phosphorus and 
hydriodic acid, and the solution of the arseniodide, CO,H’C,H,°AsI,, 
was rendered just alkaline and boiled with phosphorous acid, when 
o-arsenobenzoic acid separated as a heavy, yellow powder. 

Both arsenobenzoic acids are very toxic, and cause pronounced 
glycosuria and albuminuria. J.C. W. 


Preparation of Azo-dyes containing the Arseno-group. 
FARBWERKE vorRM. Meister, Lucius & Brinine (D.R.-P. 271271). 
—Azo-dyes containing the arsinic acid or arsenoxide group can be 
reduced by hypophosphorous acid without affecting the azo-group. 
The arsenoazo-dyes so obtained have therapeutic value. Examples: 
(1) The dye obtained by coupling diazotised 3-amino-4-hydroxy- 
phenylarsinic acid with phloroglucinol is boiled with 35% hypophos- 
phorous acid, giving a red dye. (2) The dye obtained from m-amino- 
phenylarsinic acid and 2-naphthylamine-3 :6-disulphonic acid gives 
the reddish-brown dye, [(SO,;H),C,,H,(NH,)-N:N-C,H,],As,. (3) 
The dye obtained from diazoatoxyl and 1-amino-8-naphthol-3 : 6-disul- 
phonic acid gives a dark powder with metallic lustre. J.C. W. 


Mixed Mercury Dialkyls. Siecrriep Hitrert and GerHarp 
Grirrner (Ber., 1915, 48, 906—915).—From some preliminary 
experiments, and from the old observations of Frankland, the con- 
clusion is drawn that mixed mercury dialky]s are very sensitive to heat, 
being decomposed into the two simple mercury dialkyls. The authors 
have shown that when magnesium pheny!] bromide is treated with 
mercuric chloride, the first product is mercury phenyl bromide, 
C,H,-HgBr, which then reacts with increased difficulty with more 
magnesium phenyl bromide to form mercury diphenyl. It seemed 
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probable, therefore, that mixed mercury dialkyls would be formed if 
in the second stage a different magnesium compound were employed. 

It was soon found that the affinity of the various alkyl radicles for 
mercury varies considerably, so that it is even possible to displace one 
alkyl group by another. For example, if mercury phenyl bromide is 
treated with an excess of magnesium benzyl bromide the sole product 
is mercury dibenzyl. This indicated that the course to be adopted in 
the preparation of mixed mercury dialkyls was to apply in the second 
stage a radicle with less affinity for mercury than the first, and, by 
avoiding any rise of temperature, such mixed compounds have been 
prepared in this way. 

The affinity of the radicles for mercury rises from phenyl to ethyl 
and then benzyl. The o- and p-tolyl radicles could not be attached to 
the same mercury atom ; the mercury o-toly] p-tolyl immediately changes 
into the two mercury ditolyls. 

The mixed mercury dialkyls are extremely poisonous, have not been 
crystallised, and decompose after a short time into the simple dialkyls. 
That they were individuals and not mixtures was proved by taking 
advantage of the thermal constants of the speed of crystallisation and 
crystallising power. For example, an intimate mixture of equimolecular 
proportions of mercury diphenyl and mercury dibenzy! is liquid at 95°, 
and, on cooling, the first nuclei appear at 70°, and the speed of 
erystallisation is then so fast that the mass becomes solid, at that 
point, in a few seconds. If, now, the substance regarded as mercury 
phenyl! benzyl is inoculated with mercury dibenzyl or mercury dipbenyl, 
not only does no growth of the crystal take place, but it actually 
dissolves. 

Dry, powdered mercury benzyl chloride was added to magnesium 
phenyl bromide in ether, and, after half-an-hour, the solution was 
decomposed by 1% sulphuric acid and the ethereal layer was dried 
and evaporated. The oil was frozen out two or three times from 
solution in hot alcohol. Mercury phenyl benzyl, Ph-Hg-CH,Ph, 
decomposes at 80° into mercury, dibenzyl and mercury diphenyl, and 
changes into a crystalline mass of mercury diphenyl and mercury 
dibenzy! at the ordinary temperature. Magnesium ethyl bromide and 
mercury benzyl chloride gave mercury benzyl ethyl, C,H,.Hg ; 
magnesium phenyl bromide and mercury ethyl chloride gave mercury 
phenyl ethyl, C,H,,Hg ; magnesium o-toly] bromide and mercury benzyl 
bromide gave mercury o-tolyl benzyl, CH,Ph-Hg-C,H,Me. 

The mercury alkyl haloids were prepared by the addition of mercuric 
haloids to the magnesium compounds (A., 1913, i, 783). Mercury 
benzyl chloride ( Wolff, ibid., 304) ; mercury o-tolyl bromide, C,H,"HgBr, 
ciliated needles, m. p. 168°, the corresponding iodide, hard crystals, 
m, p. 176—177°5°, and sulphide, C,,H,,SHg, ; mercury p-tolyl bromide 
(Pope and Gibson, T., 1912, 101, 735) and the corresponding iodide, 
m. p. 217°, are described. J.C. W. 


Mercury Derivatives of Aromatic Amines. I. The 
Structure of Primary and Secondary p-Aminophenylmercuri- 
compounds. Watrter A. Jacoss and Micnart HEIDELBERGER 
(J. Biol. Chem, 1915, 20, 513—520)—Evidence in _ support 
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of Dimroth’s (A., 1902, i, 656; compare Pesci, A., 1898, 
i, 648) unimolecular formula, NR,°C,H,-HgX, for mercuriated 
arylamines is furnished by the behaviour of p-acetoxymercurianiline 
and p-acetoxymercurimethylaniline towards nitrous acid ; the former 
behaves as a primary aromatic amine, yielding diazonium salts which 
couple with amines and phenols to form azo-compounds, whilst the 
latter yields a nitrous compound, and thus behaves as a secondary 
amine, p-Acetoxymercurianiline also undergoes condensation with 
salicylaldehyde, yielding an azomethine. 
4-Acetoxymercuri-4'-dimethylaminouzobenzene, C,,H,,O,.N,Hg,  pre- 
pared by diazotising p-acetoxymercurianiline and coupling with di- 
methylaniline in acetic acid solution, forms brick-red crystals with a 
violet reflex, m. p. 215°, gives with sulphuric acid reddish-brown 
solutions having a green fluorescence, and forms sparingly soluble salts 
with nitric and hydrochloric acids. 
4-Acetoxymercuri-4'-diethylaminoazobenzene, obtained from diethyl- 
aniline in a similiar manner, crystallises in glistening, orange-brown 
platelets, which become red at 120°, m. p. 1545—156° (corr.). 

The diazonium salt also couples with phenol and with resorcinol in 
alkaline solution, yielding p-acetoxymecuribenzeneazophenol, orange crys- 
tals, m. p. 218—219° (corr.), and p-acetoxymercuribenzeneazoresorcinol, a 
dark brown powder, softening at 160° (decomp. 190—195°). 

4-p-Acetoxymercuribenzeneazo-1-naphthylamine-5-sulphonic acid, 

C,,H,,0;N,SHg, 
from a-naphthylamine-5-sulphonic acid, forms a glistening, brownish- 
black, microcrystalline powder (decomp. 280°). 

Salicylidene-p-acetoxymercurianiline, prepared by heating p-acetoxy- 
mercurianiline with salicylaldehyde in alcoholic solution, forms yellow 
microcrystals, darkening at 140°, m. p. about 185° (decomp.). 

On treatment with sodium nitrite in acetic acid solution, p-acetoxy- 
mercurimethylaniline yields p-acetoxymercurinitrosomethylaniline, pale 
drab-coloured, hexagonal platelets, m. p. 183—184° (corr,, decomp.), 
which gives an olive coloration with phenol and sulphuric acid. 

5-Acetoxymercurt-o-toluidine, prepared by rapidly adding an alccholic 
solution of o-toluidine (3 mol.) to mercuric acetate (1 mol.) dissolved in 
50% alcohol (compare Schrauth and Schoeller, A., 1912, i, 930), has 
m. p. 144—145°, with preliminary softening, and, after diazotisation in 
acetic acid solution, couples with phenol, yielding 5-acetoxymercurt- 
tolwene-2-azophenol, m. p. 204°5—205° (corr.), with preliminary 
sintering. . B. 


Preparation of Mercuriated Aminoarylsulphonic Acids. 
CuEeMiscHE Faprik von Friepr, Heyden (D.R.-P. 281009).—-The thera- 
peutic value of mercuriated organic compounds depends on the rate at 
which the metal is set free, and this can be tested by ammonium sulphide. 
Thus, mercurianiline, which gives mercuric sulphide at once, is too 
toxic for use, whilst sodium mercuridibenzoate, Hg(C,H,*CO,Na),, 
which is only blackened after three weeks, is too inactive as a drug. 
Even the compounds of intermediate stability should be chosen with a 
regard for the personal sensitiveness of the patient to mercury. It is 
found that the amino-group in such compounds moderates the activity 
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of the mercury, whilst these compounds can again be “ tuned” by the 
introduction of other substituents. 

Thus, metanilic acid, aminophenolsulphonic acid, or sodium 
hydrogen m-aminosulphobenzoate is warmed with freshly precipitated 
mercuric oxide and water until sodium hydroxide no longer gives a 
_ precipitate of mercuric oxide. The aqueous solutions of the sodium 
salts are then precipitated by alcohol. Sodium mercurimetanilate is 
only blackened by ammonium sulphide after about twenty-four hours, 
whilst the hydroxyl group in the aminophenolsulphonic acid compound 
renders it less stable than the non-phenolic acid. J. C. W. 


Preparation of Mercury Compounds of Tyrosine and its 
Derivatives. F. Horrmann-La Rocue & Co. (D.R.-P. 279957 ; from 
J. Soc. Chem. Ind., 1915, 34, 451—452).—Alkaline solutions of 
tyrosine or its derivatives are treated with mercuric salts at the 
ordinary temperature. The products are sparingly soluble in water, 
and ammonium sulphide gradually precipitates mercuric sulphide from 
the solutions. They dissolve readily in alkalis, and these solutions set 
to jellies after a long time. J. OC. W. 


Metallic Hzemoglobinates, particularly that of Mercury. 
R. Kopert and Davin (Chem. Zentr., 1914, ii, 1447).—Zine bemo- 
globinate, when freshly prepared, is a red substance which is as 
sensitive to desiccating agents as hemoglobin itself. It appears to be 
a complex salt, since it is completely soluble in very dilute ammonium 
sulphide, Hemoglobin from the horse combines with 1:011% of zine 
which is approximately equivalent to 2 atoms of zinc to each atom of 
iron. Zinc bemoglobinate is insoluble in water containing small 
quantities of neutral salts. The copper salt is chemically similar to 
the zinc salt. 

Mercury hemoglobinates have been prepared from mercury salts and 
horse hemoglobin. The air-dried substances obtained by the use of 
mercuric sulphate, mercurous nitrate, mercuric acetate, and mercuric 
chloride contain 1-7%, 7%, about 8%, and 95% Hg respectively. The 
compounds are readily soluble in dilute ammonia or very dilute 
ammonium sulphide, less readily in ammonium or sodium carbonate. 
Internally administered, they are relatively well tolerated. H. W. 


Physiological Chemistry. 


A Quantitative Respirometer. Yanpert Henperson (Proce. 
Physiol. Soc., 1915; J. Physiol., 49, xxiv—xxv).—The instrument 
described and figured interferes as little as possible with normal 
respiration, and does not involve re-breathing; the apparatus is a 
recording one, and is satisfactory for observations on man. 


W. D. H. 
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The Action of Oil of Chenopodium on the Circulation and 
Respiration. Wittiam Satant and A. E. Livineston (Amer. J. 
Physiol., 1915, 38, 67—92).—The depressant effects on the circulatory 
and respiratory mechanisms are described with full details in dogs, 
cats, and rabbits. W. D. H. 


The Colour of the Blood and its Oxygen Content. Avacust 
Kroon (Proce. Physiol. Svc., 1915; J. Physiol., 49, xxxii).—lIu 
centrifugalised blood the deeper layers of corpuscles are often 
darker in tint than those on the surface, but it was found that the 
percentage saturation with oxygen is the same throughout; the 
colour of the blood in reflected light is therefore not simply a 
function of the oxygen content. wR 


The Action of Carbon Dioxide on the Blood Pressure. E. P. 
Carucart and G. H. Crakk (J. Physiol., 1915, 49, 301—309).—The 
active substance that causes a rise of arterial pressure when carbon 
dioxide is administered to an intact animal is adrenaline. Its 
secretion can be prevented, and the rise of pressure eliminated by 
apocodeine or nicotine. Carbon dioxide produces no rise in blood 
pressure when anesthesia is deep or the animal decapitated. The 
effect on the suprarenals is therefore excited through the agency 
of some mechanism in the central nervous system. 


Significance of the Hydrogen-Ion Concentration of the 
Blood and Tissues. L. Micuag.is (Chem. Zentr., 1915, i, 
1004—1005 ; from Deutsch. med.: Woch., 4, 1170—1171).—For most 
biological purposes the hydrogen-ion concentration is the most 
useful expression of the reaction of a solution, since the activity 
of the enzymes is dependent on this factor. The hydrogen-ion 
concentration of the blood is essentially conditioned by the relative 
amounts of carbon dioxide and sodium carbonate which it contains, 
being given by the factor 3 x 10-7 x[CO,|/[NaHCO,]. This has a 
value of 0°45 x 10-’, that is, the blood is distinctly alkaline, and 
this slight alkalinity is maintained by the organism by means of 
the lungs (expulsion of carbon dioxide) and the kidneys (deposition 
of acid or alkaline phosphates). The reaction of the juices of the 
tissues is almost exactly neutral. G. F. M. 


Changes in the Alkalinity of Blood during Digestion. Dona.p 
D. VAN SLYKE, GLENN E. CULLEN, and EpGar Stitiman (Proc, Soc. expt. 
Biol. Med., New York, 1915, 12, 184).—The reserve alkalinity 
(indicated by the amount of carbon dioxide with which it can 
combine) of the plasma increases during digestion, and the alveolar 
carbon dioxide rises simultaneously; this is the result of secretion 
of the gastric acid, and absorption of alkaline digestion products. 


D. H. 


Vividiffusion Experiments on the Ammonia of the Circulat- 
ing Blood. Anice Ronvr (J. Biol. Chem., 1915, 21, 325—330).— 
Shed blood kept aseptically liberates ammonia, as Medvedev states. 
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In a dialysate obtained from circulating blood by the vividiffusion 
method, the liberation of ammonia is very slight, and the ammonia 
in it equals that of the circulating blood. The source of the slowly 
liberated ammonia is in the non-dialysable constituents of the blocd. 


W. D. H. 


The Oxidising Power of Oxyhzmoglobin and Red Cor- 
puscles. J. F. McCienpon (J. Biol. Chem., 1915, 21, 275—281).— 
A full account of work of which preliminary accounts have already 
appeared (this vol., i, 182, 185). W. D.«. H. 


The Relationship of Creatinuria to Changes in the Sugar 
Content of the Blood. Wuti1am MacApam (Biochem. J., 1915, 9, 
229—239).—After the injection of hydrazine in rabbits, if no 
alteration in the sugar-content of the blood occurs, there is no 
marked creatinuria; the excretion of creatine is associated with a 
state of hyperglycemia. Creatinuria is not dependent on starva- 
tion per se, for in two fasting experiments hyperglycemia also 
occurred. It is one of the earliest and most sensitive manifesta- 


tions of a disturbance in the equilibrium of carbohydrate meta- 
bolism. W. D. H. 


The Influence of Salicylates on the Uric Acid Concentration 
of the Blood. Morais S. Fine and Artuur F. Cuace (J. Biol. Chem., 
1915, 21, 371—375).—A full account of a research, of which a 


preliminary notice has already appeared (this vol., i, 339). 
W. Dz. H. 


Estimation of Glyoxalase in the Blood. Harotp Warp 
Duptey (Biochem. J., 1915, 9, 253—259).—Glyoxalase is estimated 
from the amount of /-mandelic acid formed from phenylglyoxal 
hydrate; full details are given. The amount in the blood varies 
in different species, but is constant in animals of the same species; 


a high glyoxalase value indicates high tolerance for sugar. 
W. D. H. 


Coagulation Time of Blood. VII. Influence of Anesthetics. 
Wa ter L. Menpennauyt (Amer. J. Physiol., 1915, 38, 33—51).— 
Chloral hydrate and chloroform do not alter the coagulation time 
unless it is normally short; then it is prolonged. The effect is 
probably due to interaction between two or more organs, namely, 
the adrenal gland and liver (or intestine?). No retarding agent 
is produced. Ether-anesthesia hastens coagulation wholly through 
its action on the adrenals. y. D. H. 


Coagulation in Relation to the Proteins of the Blood. 
Atrrep J. Hessand E. J. Banzuar (Proc. Soc. expt. Biol. Med., New York, 
1915, 12, 198—199).—-During immunisation the globulins of the 
blood increase and the albumins diminish. This, however, makes 
no change in the coagulation rate. W. D. H. 
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The Kjeldahl Method in Serological Work. Byron W. 
BarsHINGER (Proc. Soc. expt. Biol. Med., New York, 1915, 12, 197).— 
The nitrogen in serum is unchanged at whatever temperature it is 
separated. If allowed to remain in contact with the clot, the 
nitrogen may increase 100%. Variations as great as 40% may be 
observed in samples removed from the same rabbit at the same 
bleeding, and in the sera of normal rabbits of the same age, size, 
breed, and diet. W. D. H. 


The Fermentative Activity of the Blood and Tissues after 
Extirpation of the Pancreas. II. Nuclease. V. Sravraki 
(Biochem. Zeitsch., 1915, 69, 363—-369).—The nucleolytic activity was 
investigated by determining the changes in the rotation of a 2% 
sodium nucleate (from yeast) solution produced by incubation for 
twenty-four hours with serum or extracts of organs. The de- 
pancreatisation of dogs was found in all cases to produce a marked 
decrease in the nuclease content of serum and extracts of organs. 


8S. B. 8. 


The Fermentative Activity of the Blood and Tissues after 
Extirpation of the Pancreas. III. Diastase. V. Sravrakr 
(Biochem. Zeitsch., 1915, 69, 370—388).—There is a marked decrease 
in the amylolytic action of the serum and of organ extracts of a 
dog after depancreatisation, which is found twenty-four to forty- 
eight hours after the operation. In the sixth to the ninth day 
there is again a small rise in the amylase content in the blood; the 
amylase never, however, disappears entirely. The amylolytic 
action of the salivary glands and kidneys is not diminished less 
than that ot the other organs by removal of the pancreas. This 
also causes marked diminution of the liver amylase; there is no 
justification, however, for regarding this organ as the source of the 
diastatic ferments, for even in the first days after the operation 
there is a large amount of fat infiltration, and a consequent depres- 
sion of the functions of the cells. Depancreatisation produces a 
marked increase in the amylolytic action of the rump muscles, 
which can be detected even twenty days after the operation, if the 
animals live so long. Decrease of the amylolytic action of the blood 
is not affected by the entrance of bile into this fluid. _ S. B. S. 


The Free Amino-nitrogen of the Proteins of Ox and Horse 
Serum. Percivat Hartizy (Biochem. J., 1915, 9, 269—271).— 
The free amino-nitrogen of these proteins is equal to one-half of 
the lysine nitrogen; this confirms the results of van Slyke and 
Birchard (A., 1914, i, 212). W. D. H. 


Chemical Differences in the Serum of Old and Young Rats. 
A.S. Grinpaum, H. G. Gronsavum, and H. S. Raper (Proc. Physiol. Soc., 
1915; J. Physiol., 49, xxviii).—The phosphative content of the serum 
in young rats is almost double that of adults; the inactivated 
serum of young rats assists cobra venom hemolysis much more than 
that of adults. This parallelism does not seem to obtain in other 


8¢e2 


4 


i. 736 ABSTRACTS OF CHEMICAL PAPERS. 


species. Young rats are, further, more susceptible to inoculated 
sarcoma, and to certain infections. W. D. H. 


Inhibition of Sodium Oleate Hezemolysis and Toxicity by 
Cholesterol. Oskar Kiotz and May E. Borawett (Proe. Soc. expt. 
Biol. Med., New York, 1915, 12, 199—201).—The hemolytic and toxic 
effects of intravenously injecting sodium oleate can be prevented 
by mixing with it an equal quantity of cholesterol. In this com- 
bination a means is further provided of introducing cholesterol in 
a fluid state which is assimilable. W. D. H. 


Basal Metabolism and Body Surface. James H. MEans 
(J. Biol. Chem., 1915, 21, 263—268).—Observations on sixteen normal 
persons indicate that Du Bois’ formula gives figures which deviate 
less from the average metabolism than Meeh’s formula. The former 
formula may serve as a basis for detecting fundamental changes in 
metabolism, and cases of hypo- or hyper-thyroidism lie without the 
normal zone. W. Dz. H. 


Influence of Fat and Carbohydrate, in Protein Hunger, on 
Nitrogen Secretion. Heinricn Zevter (Chem. Zentr., 1914, ii, 
650—651; from Arch. Anat. Phys., 1914, 213—236).—The results of 
experiments with dogs and human subjects showed that 70—90% 
of carbohydrates may be replaced by isodynamic amounts of fat 
without exceeding the minimum nitrogen secretion obtained with 
exclusively carbohydrate food. For the complete combustion of the 
fat the food must contain at least one part of carbohydrate to 
four parts of fat. The earbamide nitrogen can be reduced to 40% 
of the total. The elimination of creatine and creatinine is the same 
with pure carbohydrate food and fat. 

The amounts of uric acid and purine diminish at the beginning 
of the period with pure fat; later on, even with abundance of 
sugar, the amounts rose above the values obtained in the sugar 
period. The increased elimination of nitrogen resulting from con- 
sumption of pure fat seems to be due to increased decomposition 
of proteins. N. H. J. M. 


The Metabolism of Creatine and Creatinine. VII. The 
Fate of Creatine when Administered to Man. Victor C. 
Myers and Morris §. Fine (J. Biol. Chem., 1915, 21, 377—381).—At 
most between 1°5 and 2% of the creatine given is excreted as 
creatinine. W. D. H. 


The Smallest Quantities of Some Odoriferous Substances 
Perceptible to a Dog. Lorenz Serrrin (Zeitsch. Biol., 1915, 65, 
493—512).—The author has ascertained what are the smallest 
quantities of various perfumes and other substances which, when 
mixed with 500 c.c. of air and inhaled by a dog through the nose, 
evoke the sniffing reflex. These quantities, expressed in c.c., are 
termed “ perceptible minima,” and, in the first group of substances 
investigated, range from 0°0005 for anisaldehyde to 0°01 for rose 
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oil, the intermediate substances, arranged in order, being xylene, 
toluene, amyl! benzoate, ethyl ether, formaldehyde, methy] salicylate, 
safrole, jasmine, narcissus, neoviolon, and vanillin. In the case of 
most of these substances, man’s sense of smell is found to be about 
twice as keen as the dog’s. With the second group of substances, 
which were of animal origin and included the blood and urine of 
a dog and the muscle juices of various animals, the dog greatly 
surpassed the man in his perceptive power. The “ perceptible 
minimum” for these materials in the case of the dog is of the 
order of 0°002 gram per 500 c.c. of air, whereas quantities a 
hundred times as large are not capable of stimulating the human 
olfactory mucous membrane. H. W. B. 


The Formation of Fats from Proteins in the Eggs of Fish 
and Amphibians. J. F. McCuienpon (J. Biol. Chem., 1915, 21, 
269-—274).—During the development of the Cryptobranchus (Giant 
Salamander) egg there is an increase of about 8% in the higher 
fatty acids; in the egg of the brook trout the increase is 5°6%. 

In these eggs vitallin is the chief reserve material, and it is 


probable that this is transformed into fatty and other substances. 
W. Dz. H. 


The Inhibitory Effect of Adrenaline on the Sphincter of the 
Pupil. Down R. Josern (Proc, So-. expt. Biol. Med., New York, 1915. 
12, 212).—Adrenaline produces without exception a relaxation of 
this sphincter in cattle, sheep, and hogs. The sphincter is still 
irritable, for physostigmine produced a good contraction. This 
indicates that the cervical sympathetic nerve supplies inhibitory 
fibres to the sphincter muscle of the iris. W. D. H 


Tissue Fibrinolysins. Merver 8S. Fretsner and Leo Logs (J. 
Biol. Chem, 1915, 21, 477—501).—Certain organs, especially of the 
genito-urinary and nervous systems, contain fibrinolysins, which are 
destroyed by heating at 56° for thirty minutes. The fibrinolytic 
power differs in different species, and different kinds of blood vary 
in solubility. The effect is counteracted by the liver. The substances 
which inhibit blood coagulation may be identical with fibrinolysis ; 
they inhibit growth, and thus antagonise tissue coagulins. They do 
not appear to be the same as the autolytic enzymes. W. D. H. 


Influence of Di-iodotyrosine and Iodothyrin on the Secre- 
tion of Cerebro-spinal Fluid. Caries H. Frazrerand Max Minor 
Peet (Amer. J. Physiol., 1915, 38, 93—97).—The authors have 
previously shown that thyroid extract slows the rate of secretion 
of cerebro-spina] fluid. The same depressant effect is obtained by 
the intravenous injection of di-iodotyrosine, but it is less marked 
than that obtained by injection of saline extracts of the fresh 


gland; iodothyrin causes the same effect, but very feebly. 
W. D. 4H. 


Chemistry of Nerve. II. Estimation of Phosphorus in the 
Ventral and Dorsal Medullary Fibres of the Ox. G. Bue.ia 
and D. Magstrint (Chem. Zentr., 1915, i, 376 ; from Arch. Farm. sperim., 
1914, 18, 221—224).—The phosphorus present in the dorsal and 


a 
; 
| 

ql 


i. 738 ABSTRACTS OF CHEMICAL PAPERS. 


ventral medullary fibres is mainly organic phosphorus and chiefly 
phosphatide phosphorus (soluble in ether). The total phosphorus 
of the dorsal fibres is uniformly greater than that of the ventral. 
The difference persists in the dry material, and cannot be attri- 
buted, therefore, to a difference in the water or inorganic content. 
Phosphatide phosphorus is approximately the same for each variety, 
but phosphorus in other types of compound is present in greater 
quantity in the dorsal fibres. Whilst in the ventral fibres the 
difference between lipoid and organic phosphorus is scarcely notice- 
able, in the dorsal fibres it amounts to 3°5% of the total phosphorus. 
This points to the possibility that the dorsal fibres contain a small 
quantity of phosphorus in a special type of organic compound, in 
addition to the phosphatide phosphorus. H. W. 


Chemistry of Nerve. III. Chemical Composition of the 
Ventral and Dorsal Medullary Fibres of the Ox. G. Buea 
and D. Magstrint (Chem. Zentr., 1915, i, 376 ; from Arch. Farm. sperim., 
1914, 18, 271--275. Compare preceding abstract).—The previ- 
ously noticed differences in the phosphorus and nitrogen content 
of the dorsal and ventral medullary fibres are not confined to the 
portion of these substances which can be extracted with alcohol 
and ether. The amount of material which can be extracted with 
physiological salt solution and coagulated by heat is greater in the 
case of the dorsal fibres, and this is connected with the difference 
in the total phosphorus and nitrogen content. H. W. 


The Gaseous Metabolism and Efficiency of the Mammalian 
Heart. C. Lovatr Evans and Y. Marsvoxka (J. Physiol., 1915, 49, 
378—405).—In calculating the heart’s work, the velocity factor 
must be allowed for when the work is high; it may account for 5% 
of the total work. Increase of arterial pressure, or increase of the 
heart’s output, raises its gaseous metabolism up to a certain limit, 
beyond which diminution occurs. Increase of output is more 
economically performed. The maximal mechanical efficiency is 
about 20%, and is obtained by a moderate increase, both in pressure 
and output. Cardiac dilatation is accompanied by lower efficiency 
and fatigue. There is usually parallelism between the oxygen usage 
and the heart’s volume. W. D. H. 


The Effect of Adrenaline on the Heart-Rate. Watrer J. 
Merx and J. A. E. Eyster (Amer. J. Physiol., 1915, 38, 62—66).— 
Intravenous injection of physiological amounts of adrenaline in 
unanesthetised dogs with good vagal tone decreases the heart-rate, 
which is the net result of two effects, namely, acceleration of the 
heart directly, and reflex inhibition through the vagus. The 
cardiac acceleration due to moderate exercise can, therefore, scarcely 
be due to secretion of adrenaline, although this is a probable factor 
in extreme muscular exertion when vagal tone is diminished. As 
usual, therefore, adrenaline exercises a stimulating effect in times of 
physiological need, W. D. H. 
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Chemical Changes in the Bile produced by the Action of 
Substances Toxic to the Liver, and their Relationships to 
the Pathogenesis of Gaull-stone Diseases. Luici p’Amato 
(Biochem. Zeitsch., 1915, 69, 353—362).—Experiments were carried 
out on dogs with biliary fistule, and the effect was ascertained of 
the injection of various toxic substances on the bile secreted. The 
substances employed were ethyl alcohol, a mixture of amyl and 
ethyl alcohols, butyric acid, and cultures of B. coli, The general 
result of the toxic action was to produce a marked increase in the 
nucleo-proteins (five-fold or even more), and a marked diminution 
in the bile-salts, whereas the free and combined cholesterol diminish 
only slightly. The author regards the chemical conditions as 
favourable for the separation of cholesterol and the formation of 
gall-stones. 8. B. 8. 


The Excretion of Sugars by the Kidney. Gerorce Peirce 
and Norman H. Keirn (Proc. Soc. expt. Biol. Med., New York, 1915, 
12, 210—-211).—The kidney uses a relatively large amount of 
oxygen, and probably this is employed in the oxidation of dextrose, 
the main source of the body’s energy. The sugar normally gets 
into the kidney cells from the blood in proportion to its concentra- 
tion there; during its passage it is oxidised, and if the amount is 
normal it is all oxidised, so that practically none gets as far as the 
urine. When this threshold is passed, glycosuria results. It is 
only those sugars which are oxidisable in the body which show this 
threshold phenomenon. W. D. H. 


Synthesis of Hippuric Acid in Nephrectomised Dogs. F. B. 
Kinespury and E. T. Bett (J. Biol. Chem., 1915, 21, 297—301. 
Compare this vol., i, 104).—Considerable amounts of hippuric acid 
are found in blood and tissues after removal of the kidneys. The 
kidneys are therefore not the only organs which form this substance. 

W. D. H. 


Influence of Alkalis on the Function of the Pancreas 
Glands. V. N. Varopkev (Chem. Zentr.. 1914, ii, 1280).—Intra- 
venous injection of alkalis (Na, K, Li, NH;, Ca, Mg, in different 
compounds) causes an increased secretion of the pancreatic juice. 
With alkalis which are readily soluble in water, the action is rapid, 
but transient; less soluble alkalis cause a slower but more lasting 
action in dilute solution, whilst more concentrated solutions restrict 
the activity of the glands. H. W. 


Composition and Physiological Activity of the Pituitary 
Body. Freperic Fencer (J. Biol. Chem., 1915, 21, 283—288).— 
The proportionate size of the posterior lobe is twice as great in 
the pig as in cattle; but the physiological action on the uterus is 
the same. No seasonal variations were noted in cattle. About 10% 
of the ox-gland contains colloid masses between the two lobes. 
This material is insoluble in acidified water, and does not possess 
any pronounced power to make the uterus contract. W. D. H. 
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Pituitary Secretion. Dovatas Cow (J. Physiol, 1915, 49, 
367—377).—This secretion is increased by duodenal extracts; the 
products of activity are excreted into the cerebro-spinal fluid, and 
when the secretion is increased, can be recognised there by the usual 
physiological tests. W. D. H. 


The Metabolism of Creatine and Creatinine. VIII. The 
Presence of Creatininein Muscle. VicrorC. Myersand MorrisS8S. 
Fine (J. Biol. Chem., 1915, 21, 383—387).—Muscle does undoubtedly 
contain creatinine, and the content in this tissue is higher than 
in the blood or the other tissues. The urinary creatinine is believed 
to originate mainly in the muscular tissues. Full analytical details 
are given. W. D. H. 


The Metabolism of Creatine and Creatinine. IX. The 
Creatine Content of the Muscle of Rats Fed on Isolated 
Proteins. Vicror C. Myers and Morris 8. Fine (J. Biol. Chem., 
1915, 21, 389—393).—The creatine content of rats’ muscle remains 
very constant under the dietary conditions imposed. A high or 
low content of arginine in the proteins given exerts no marked 
influence. 

On a diet of caseinogen (poor in arginine) the creatine content 


of the muscle is about 2°5% below that on an edestin diet. 
W. D. H. 


Distribution of Phosphorus in Striated Muscle. A. E. 
Raspeno (Chem. Zentr., 1915, i, 323; from Arch. Farm. sperim.. 1914, 
18, 9—36, 49—65).—The author has determined the total, phos- 
phatide, inorganic, and nuclein-phosphorus in normal and in 
atrophied human muscle, and in the muscle of a normal and a 
fasting dog. Phosphatide-phosphorus was extracted with light 
petroleum and ether, and the inorganic phosphorus removed from 
the phosphatide-free residue by means of dilute acid; the nuclein- 
phosphorus was estimated in the residue obtained in this manner. 
Inorganic phosphorus forms 65% of the total phosphorus. The 
greater portion of the organic phosphorus is nuclein phosphorus. 
In the different experiments only small variations in the distribu- 
tion of phosphorus were noticed. H. W. 


Chemistry of Muscle. VI. Organic Phosphorus contained 
in the Non-striated Muscle of Mammals. A. Costantino (Chem. 
Zentr., 1915, i, 486 ; from Arch. Farm. eperim., 1914, 18, 396—403).— 
The non-striated muscle of the ox (retractor penis) contains a large 
quantity of protein phosphorus, amounting approximately to ten 
times that present in the nucleoproteins of striated muscle. 


H. W. 


Chemistry of Muscle. VII. Changes of the Different 
Substances containing Phosphorus in the Non-striated Muscle 
of Mammals during the Autolytic Processes. A. Costantino 
(Chem. Zentr., 1915, i, 486; from Arch. Farm. sperim., 1914, 18, 
425—433. Compare preceding abstract)—During autolysis of the 
non-striated muscle (retractor penis), under the influence of ferments, 
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a considerable increase in the phosphorus soluble in water, parti- 
cularly of inorganic phosphorus, is observed. Proteins containing 
phosphorus (nucleoproteins, phosphoproteins) appear to undergo 
decomposition, yielding soluble phosphorus compounds, whilst the 
phosphatides are only hydrolysed to an unimportant extent. 

H. W. 


Chemistry of Muscle. VIII. Organic Phosphorus and 
Constituents of the Ash of the Non-striated Muscle of 
Mammals. A. Costantino (Chem. Zentr., 1915, i, 486—487 ; from 
Arch. Farm. sperim., 1914, 18. 480—485. Compare preceding 
abstracts)—The phosphatides of non-striated muscle can be com- 
pletely extracted with 95% alcohol. The fatty acids contained in 
these phosphatides comprise about 80% of the total higher fatty 
acids of non-striated muscle. About 75% of that portion of the 
aleoholic extract which is soluble in ether—acetone consists of 
unsaponifiable matter. 

The ash from non-striated muscle has a smaller iron (0°002%) 
and magnesium (0°0122%) content than that from striated muscle. 

H. W. 


Behaviour of Organic Fats during Autolysis. II. Libera- 
tion of Fat and Autolytic Proteolysis in Muscle. Lrone Latrss 
(Chem. Zentr., 1915, i, 487-; from Arch. Farm. aperim., 1914, 18, 
335—341).—Estimation of free and of combined fat, and of total 
and of amino-nitrogen in muscle which has been subjected to 
prolonged sterile autolysis shows that, at a certain period in the 
autolysis, fat is liberated from a compound which is insoluble in 
ether. During autolysis a gradual-increase in the ammonia and 
amine-nitrogen is observed, which, after a relatively long interval, 
leads'to such values as are rapidly attained by putrefaction. A 
parallelism exists between the proteolysis and the liberation of fat, 
but it is not impossible that the latter is to be attributed to the 
fission of a complex protein. H. W. 


Chemistry of Echinoderms. A. Kosset and 8. EpLBacHErR 
(Zeitsch. physiol. Chem., 1915, 94, 264—283).—From the testicle of 
Astropecten aurantiacus a histon is extracted by dilute sulphuric 
acid which contains 10°9% of arginine, 10°8% of lysine, and some 
tyrosine, but no histidine, tryptophan, or cystine. Similar histons 
are present in a free state in the testicles of Hchinus acutus and 
Strongylocentrotus lividus, 

Taurine is present in a free state in the testicles, ovary, and 
eecum of Astropecten, and is extracted by alcohol. Glycine, 
isoleucine, sarcosine, tyrosine, and glutamic acid are also found in 
the alcoholic extract of the testicle of Astropecten. The testicle 
of Strongylocentrotus contains glycine, but no taurine. 

A new sterol, stellasterol, Cy,H,,0, has been obtained from the 
testicle and cecum of Astropecten. It has m. p. 149—150°, and 
closely resembles cholesterol in solubility and general properties. 
It does not, however, give a typical Salkowski reaction with chloro- 
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form and sulphuric acid. Treatment with acetic anhydride gives 
the acetate, CygH,O,, rhombic plates, m. p. 176—177°. The 
benzoate melts first at 100°, forming a cloudy, opalescent liquid, 
which then clears sharply at 125°. 

From the alcohol-insoluble material of the cecum of As‘ropecten, 
a substance is extracted with ether, which is termed astrol, 
C.3HygO3. It crystallises in the form of bent needles, m. p. 71°, 
and gives neither Liebermann’s nor Salkowski’s reactions. 

H. W. B. 


The Influence of Balanced and Non-balanced Salt Solutions 
on the Osmotic Pressure of the Body Liquids of Fundulus. 
Jacques Logs and Harpotpn Wasrteneys (J. Biol. Chem., 1915. 21, 
223—-238).—This body-juice is affected more strongly by non- 
balanced than by balanced solutions, especially when the former is 
of pure sodium chloride. The non-balanced solutions increase the 
permeability of the cells. The effect is due to the toxic action of 
the salt on the gills, and the fish often dies before marked changes 
in osmotic pressure have taken place. Balanced solutions, such as 
sea-water, when concentrated, increase the osmotic pressure of the 
body-juice, possibly by at first increasing the permeability of gills 
and skin. In M/2-sea water the osmotic pressure falls, but feeding 
inhibits the decline. W. D«. H. 


The Eosinophile Cell of Teleostean Fish. Aran N. Drury 
(J. Physiol., 1915, 49, 349—366).—Metchnikov objects to the view 
that these cells excrete a toxin for bacteria because they are absent 
in teleostean fish. They are, however, not absent, although they 
are much less stable than in mammals. W. D. H. 


The Relation of the Quality of Proteins to Milk Production. 
E. B. Hart and G. C. Humpurey [with W. H. Bentiey] (J. Biol. Chem., 
1915, 21, 239—253).—Experiments with the proteins of milk, 
maize, and wheat show that the kind of protein is an important 
factor, and fhat the synthetic powers of the mammary gland will 
not compensate for deficiencies in protein-structure. 

The milk proteins have an efficiency for milk production and 


tissue restoration of about 60, maize protein 40, and wheat protein 
36%. W. D. H. 


The Reaction and Calcium Content of Milk in the Coagu- 
lation Process. Tuomas Hucn Muitroy (Biochem. J., 1915, 9, 
215—228).—During the action of rennin there is no change in the 
hydrogen-ion concentration. The addition of an alkali oxalate 
to milk lowers, whilst that of calcium chloride raises this concen- 
tration. Fresh milk which has been heated for an hour to near 
boiling point shows a rise in the hydrogen-ion concentration, and 
a fall in calcium content; rennin acts on it very slowly, but its 
coagulability may be increased by the addition of calcium chloride, 
or by raising the hydrogen-ion concentration. The acid precipita- 
tion zone of caseinogen lies on the acid side of the rennin zone of 
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action, but the latter gradually approaches the former as the 
calcium content is lowered. Calcium chloride, apart from its effect 
on the hydrogen-ion concentration, increases the activity of rennin 
from the beginning of the digestion process. W. D. H. 


Cases of Low Level of Nitrogen Excretion. J. Ho.ker, 
J. P. Scorr, and F. W. Lams (Proc. Physiol. Soc., 1915 ; J. Physiol., 49, 
xxiii)—-Two cases are recorded without comment; both were 
females between thirty and forty years of age; one lived a 
sedentary life and excreted on the average 3°86 grams of nitrogen, 
the other of about the same weight led an active life, and excreted 
on the average 5°86 grams of nitrogen daily. In both cases urea 
was the most abundant nitrogeneous substance (3°25 and 4°63 grams 
per diem respectively). No details of diet are given. W. D. H. 


Infiuence of Fat and Carbohydrate with Abstinence from 
Protein on the Secretion of Neutral Sulphur in the Urine. 
Heinrich Zevter and Hans Straczewski (Chem. Zentr., 1915, i, 1074). 
—When the carbohydrates in a protein-free diet are replaced 
entirely by fat, the excretion of neutral sulphur increases with that 
of the nitrogen, and it seems probable, therefore, that during the 
fat period more protein is decomposed. A comparison of the excre- 
tion of neutral sulphur in the case of dogs, that were sometimes fed 
on fat and other times on carbohydrate, showed no increased 
secretion when bromobenzene was administered as well, but in the 
absence of bromobenzene much more neutral sulphur appeared in 
the urine with the fat than with the carbohydrate diet. The 
protein metabolism is therefore disturbed by the bromobenzene 
and its derivatives formed in the body, as also by the fat diet in 
the absence of carbohydrate and protein, although it does not 
follow that the cause and nature of this disturbance are the same. 

G. F. M. 


Effect of Various Foods on the Occurrence of Methyl 
Alcohol in Urine. TH. von Fe.itensere (Chem. Zentr., 1915, i, 
752—753 ; from Mitt. Lebensmittelunters. und Hyg., 6, 24—27).—The 
pectin introduced into the system by vegetable and fruit diet gives 
rise to 9—12% of its weight of methyl alcohol. This has no 
poisonous action because in normal circumstances it is probably 
almost entirely oxidised in the body. Small quantities are excreted 
in the urine, but with an exclusive fruit diet the amount is less 
than 1%. The methyl alcohol is liberated, not only by the action 
of pectase, but also by the digestive juices of the body, and it is 
therefore immaterial whether fruit and vegetables are eaten raw 
or whether the pectase is destroyed by cooking. The quantity of 
methyl alcohol excreted is increased by taking ethyl alcohol in 
the form of wine or beer along with substances containing pectin, 
as its presence retards the combustion of methyl alcohol in the 
body. Whilst, therefore, the eating of even large quantities of 
fruit will never lead to methyl alcohol poisoning, the consumption 
of spirits containing comparatively large quantities of methyl 
alcohol is distinctly dangerous, G. F. M. 
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The Synthesis of Hippuric Acid in the Animal Organism 
and the Occurrence of Benzoic Acid in the Urine. G. W. 
Raiziss and H. Dupin (J. Biol. Chem., 1915, 21, 331—343).—The 
synthesis of hippuric acid in rabbits is quantitative when no more 
than 1 gram of benzoic acid per kilo. of body-weight is given. With 
larger doses on a vegetable diet, the synthesis ranges from 80 to 90%, 
and the rest of the benzoic acid appears in the urine. On a milk and 
egg diet, synthesis is favoured (96%), and the ability to synthesise 
increases after repeated doses. The largest amount of the free acid 
appears within six hours after feeding. In order to estimate benzoic 
acid in the presence of hippuric acid, the urine should be collected 
in dilute nitric acid. W. D. H. 


Elimination of Salicyluric Acid and Salicylic Acid after 
Administration of Salicylic Acid, Sodium Salicylate, and 
Diplosal. ALtessanpro Batponi (Chem. Zentr., 1915, i, 324; from 
Arch. Farm. sperim., 1914, 18, 151—177).—Estimations of sal‘cyluric 
and salicylic acids in human urine after administration of the 
above-named drugs have been effected by the method described 
previously. The bulk of the salicylic acid administered appears to 
combine with glycine, and to be eliminated as salicyluric acid. The 
ratio of combined to free salicylic acid varies with different persons, 
and, even with the same individual, does not appear to be constant 
under apparently uniform conditions. The synthetic formation of 
salicyluric acid is not noticeably influenced by the simultaneous 
administration of benzoic acid and the consequent production of 


hippuric acid. H. W. 


Salt and Diuretin Hyperglycemias. Ernst Hirscn (Zeitsch. 
physiol. Chem., 1915, 94. 227 —263).—Intravenous injection of physio- 
logical salt solution (0°85% sodium chloride) into a rabbit does not 
lead to any marked hyperglycemia provided the animal is free from 
restraint. Hyperglycemia may set in if the animal is bound or 
operated on before any injection of the salt solution has taken 
place ; and after this preliminary hyperglycemia has subsided, injec- 
tion of physiological salt solution does not increase the amount 
of sugar in the blood beyond 0°19%, and glycosuria is not produced. 
Even salt solution of 2°5% strength does not produce hyperglycemia 
or glycosuria. 

Intravenous injection of 10% sodium chloride solution into 
rabbits is regularly followed by hyperglycemia and glycosuria; but 
2% and 2°5% sodium carbonate, 1% and 2% sodium acetate, and 
1% calcium chloride solutions are ineffective. Intravenous injection 
of small quantities of 1% magnesium sulphate solution, which 
produces narcosis and partial tissue asphyxiation, is accompanied 
by a rise in the content of sugar in the blood and the urine. 

Subcutaneous and intravenous injection of diuretin invariably 
produces hyperglycemia, and when the content of sugar in 
the blood reaches 0°27%, glycosuria supervenes. The glycosuria 
following salt or diuretin injections is due, not to an increased 
permeability of the kidney, but to the preceding hyperglycemia. 
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‘fhe author draws special attention to the fact that restraining the 
movements of an animal or any slight operation may cause the 
onset of marked glycosuria. H. W. B. 


Changes in the Fat Content of Feces Measured by Freez- 
ing without the Addition of a Preservative. C. A. Smits, 
Raymonp J. Mivuer, and Paitie B. Hawk (J. Biol. Chem., 1915, 21, 
395—401).—The fat of feces kept at —12° shows a decrease, but 
the fatty acid increases owing to hydrolysis. Freezing alone is 
therefore not a trustworthy method. The Saxon method is com- 
mended. W. D. H. 


Relation of Steric Atomic Grouping to Carcinoma. 
Ernst Freono and Gisa Kaminer (Chem. Zentr., 1915, i, 1079 ; from 
Wien. Klin. Wochenschr., 2'7, 357—358).— Earlier experiments baving 
shown that an organic substance of unknown structure extracted 
from the intestines exhibited a specific action towards carcinoma 
serum and carcinoma cells, the behaviour of certain substances of 
known structure was examined, and it was found that maleic, 
citraconic, ethylmalonic, dimethylmalonic, and malonic acids had the 
same specific action. Since compounds isomeric with these acids do 
not exhibit this action, it is assumed that a certain definite steric 
position of the two carboxyl groups is necessary for this specific 
pathological relationship to the carcinoma cells. Maleic acid shows 
a complete analogy to the intestinal acid in its action on serum, 
and also on dextrin solutions. G. F. M. 


Ethylhydrocupreine Chemotherapy in Infectious Diseases. 
Artuur D. HirscoreLpEr and Freperic H. Scuuurz (Proc. Soc. expt. 
Biol. Med., New York, 1915, 12, 208).—This quinine derivative has 
prophylactic and curative powers in pneumococcus septicemia in 
mice (Morgenroth). In the present work the hydrochloride 
shortened the duration of attacks of measles; but the effect in scarlet 
fever was negligible. Negative results were also obtained in rabies, 
vaccinia, and trachoma. W. D. H. 


The Abderhalden Reaction. HetmutH TuHar and Nina 
Korscunev (Biochem. Zeitsch., 1915, 69, 389—402).—The investiga- 
tions were carried out by estimating the amino-nitrogen in the 
dialysates. Placenta proteins are not degraded by normal human 
sera. The proteins of placenta, carcinoma, and lung are degraded 
by the sera of pregnant individuals. Placental protein is degraded 
by the sera of nephritic individuals. Brain proteins are not degraded 
by the sera of the insane. Carcinoma proteins are degraded by the 
sera of carcinomatous subjects. Even in the positive cases the 
ninhydrin reaction is negative, as the concentration of the reactive 
products is too low. Placental and lung proteins are degraded by 
the expressed juice of placenta, but not of the proteins of carcino- 
mata. The authors call attention to the fact that their method is 
too complex for adaptation to clinical diagnosis. They claim that 
Abderhalden’s optical method is of no use for distinguishing 
between the sera of normal and pregnant individuals. S&S. B. S. 
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Relation of Diet to Transmissible Tumours. J. E. Sweet, 
Exiten P. Corson-Wuits, and G. J. Saxon (J. Biol. Chem., 1915, 21, 
309—318).—Observations on tumour-bearing rats and mice confirm 
the authors’ previous conclusion that tumour cells are subject to 
the same laws of growth as normal cells, the only difference being 
that the former possess a stronger avidity for the unknown sub- 
stances in the diet which are essential for growth, and therefore 
they continue to grow, although the animal may lose weight.. This 
unknown material might also originate from the breakdown of 
normal cells. W. Dz. H. 


Destruction of Typhus Bacilli in the Organism of the Rabbit. 
II. Use of Halogen-substituted Aldehydes of the Methane 
Series. E. Harter and W. Rimpau (Chem. Zentr., 1915, i, 325; from 
Arbb. Kais. Gesundh.-Amt., 1914, 47, 291—297).—The possibility of 
chemotherapeutic influence on typhus infection of rabbits has been 
established by the experiments of Conradi with chloroform. The 
authors have attempted to use halogen-substituted hydrocarbons, 
which, in addition to being soluble, like chloroform, in lipoids, are 
to a marked extent soluble in water. For this purpose they have 
selected chloral hydrate, bromal hydrate, and butylchloral hydrate, 
the aldehydic nature of which renders a disinfecting action 
probable. 

Chloral hydrate in vitro has only a slight germicidal action 
towards typhus bacilli; bromal hydrate has a more marked action, 
but butylchloral hydrate is the most powerful. Lipoid solubility 
and narcotic power are closely related to bactericidal action. Butyl- 
chloral hydrate, administerea through the stomach, had a marked 
bactericidal effect on the typhus bacillus in an intravenously 
infected rabbit; when intravenously infected, it acted as a powerful 
poison. In some instances chloral hydrate influenced the degree 


of infection ot the animals, but bromal hydrate was without action. 
H. W. 


Destruction of the Typhus Bacillus in the Organism of 
the Rabbit. III,IV,and V. E. Harrer and E, Uncermann (Chem. 
Zentr., 1915, i, 325—326 ; from Arbb. Kais. Gesundh.-Amt., 1914, 47, 
303—346. Compare preceding abstract)—III. Use of Mono- and 
Poly-hydric Phenols and Phenol Ethers—A number of members 
of the phenol series, both soluble and insoluble in water, have been 
examined with regard to their healing action towards rabbits 
infected with typhus. The following lipoid-soluble substances had 
a favourable action: m-xylenol, per os and per rectum ; m-5-xylenol, 
per os; chloro-m-cresol, per os; B-naphthol, per os and intraven- 
ously; tribromo-8-naphthol, per os; hydroxyquinoline, per os; of 
the compounds soluble in water, pyrogallol alone was active. Carva- 
crol, phenetole, and anethole among lipoid-soluble substances, and 
the three dihydroxybenzenes among those soluble in water were 
inactive. A mixture of phenols, b. p. 230—240°, in contrast to one, 
b. p. 210—220°, proved noticeably active; hexamethylenetetramine 
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was inactive. The authors are led to the conclusion that it is 
quite possible to combat typhus in rabbits with substances which 
have also in vitro a bactericidal action. 

IV. Use of Aromatic Hydroxy-acids.—The observation that the 
organs of rabbits infected with typhus became free from bacilli 
after intravenous injection of sodium salicylate solution has led the 
authors to examine the effect of homologues of salicylic acid. The 
results are summarised as follows: Administration of sodium sali- 
cylate solution per os caused the disappearance of typhus bacilli 
from the organs in one case out of five; intravenous injection had a 
similar action in five cases out of nine. pHydroxybenzoic acid, 
o-creosotic acid, phenoxyacetic acid, anisic acid, §-hydroxy- 
naphthoic acid, and cinnamic acid were ineffective when used 
intravenously. o-Acetoxybenzoic and benzoic acids were each 
effective in one case of three, whilst B-hydroxynaphthoic acid caused 
freedom in one case in the organ examined, 

V. Use of Substances from the Growp of Essential Oils—The 
investigation was undertaken because various essential oils are used 
for internal disinfection. The following substances were investi- 
gated: Borneol, terpin hydrate, linalool, terpineol, pinene, carvene, 
citronellaldehyde, carvone, cineole, camphor, camphoric acid, and 
certain vegetable oils. Conclusions as to the activity of definite 
groups cannot be deduced from the authors’ results. Terpin hydrate 
and borneol, citronellaldehyde, carvone, and cineole had a marked 


action ; the other substances were practically without effect. 
H. W. 


Destruction of Typhus Bacilli in the Organism of the 
Rabbit. VI. Treatment with Various Reagents of Rabbits 
Infected in the Gall Bladder. E. Haier and G. Wotr (Chem. 
Zentr., 1915, i, 385; from Arbb. Kats. Gesundh.-Amt., 1914, 48, 
80—89. Compare preceding abstracts)—The experiments were 
undertaken because the infection caused in the manner indicated 
in the title exhibits close similarity to the infection in man. The 
following substances, the efficacy of which has been previously estab- 
lished, were employed: m-xylenol, thymol, pyrogallol, salicylic acid, 
sandel oil, pinene, cineole, and oil of cinnamon, in addition to 
m-hydroxybenzoic acid and salvarsan. Oil of cinnamon alone of 
these substances caused a disappearance of the typhus bacillus from 
the organism of the rabbit in isolated cases. H. W. 


The Effect of Lead Salts and Nitrites on Intestinal 
Movements. A. D. Hinscure.per, J. M. Arnson, R. Honpe, G. M. 
Merkert, and M. J. SHapiro (Proc. Soc. expt. Biol. Med., New York, 
1915, 12, 215—216).—Experiments on rabbits establish the réle 
of nitrites as inhibitors of intestinal peristalsis, and furnish a basis 
for the therapeutic results of Riegel and Pal, who treated lead colic 
with amyl nitrite. These observers also used it in the gastric crises 
of tabes. The mechanism is not merely a change in blood pressure, 
but a direct action on the intestine. W. D. H. 
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Physiological Action and Behaviour of Certain Derivatives 
of Benzene compared with those of cyclyHexane. Epvaxpo 
Finippt (Chem. Zentr., 1915, i, 377—378; from Arch. Furm. sperim., 
1914, 18, 178—192, 193—211).—The examination of toxicity, per- 
formed on rats, yielded the following results: Toluene, »xylene, 
cyclohexane, and cyclohexanone caused cramp and paralysis of 
muscle. o- and m-Xylenes, mesitylene, benzyl alcohol, cyclohexanol, 
2-, 3-, and 4-methyleyclohexanols, methylcyclohexane, dimethy]l- 
cyclohexane, dimethylcyclohexanol, methyl-, dimethyl-, and _ tri- 
methyl-cyciohexanones have a sedative influence, in addition to 
which the last shows a distinct hypnotic action. All the substances 
investigated cause a decided hypothermia and a powerful vaso- 
dilatation. 

In the rabbit, m-xylene is oxidised to m-toluic acid, the forma- 
tion of a xylenol being doubtful. o-Xylene is excreted as o-toluic 
acid. Mesitylene is oxidised to mesitylenic acid, and is mainly 
excreted as mesitylenuric acid; uvitic and trimesic acids are not 
formed. cycloHexane is mainly transformed into cyclohexanone, 
a smaller portion being possibly converted into adipic acid; cyclo- 
hexanone is degraded to adipic acid. The biological oxidations 
which have been observed are similar to the photochemical autoxi- 
dations studied by Ciamician and Silber with the same substances. 


H. W. 


Physiological Action of Guanazole and Certain Derivatives 
and their Behaviour in the Organism. Guiovanni Barrista 
Zanva (Chem. Zeit., 1915, i, 323—324; from Arch. Farm. sperim., 
1914, 18, 118—144, 145—150).—The author has investigated the 
action of ‘guanazole (1), aminoguanazole (II), phenylguanazole (IIT), 
and diphenylaminoguanazole (IV) on guinea-pigs, mice, and frogs: 

N-NH, 


of. 


HN:C—_ 
(I1.) 
N-NH, 


-NH 
H 


. 
N 


PhN C:NPh 


(IV.) 

The process of poisoning was the same in each case, but the 
toxicity increases considerably from I to IV. Only IIT and IV 
show a feeble bactericidal action, which is probably to be attri- 
buted to the phenyl group, and is therefore considerably more 
pronounced in IV than in ITI. H. W. 


a-Copper Gynocardinate (a-Cuprum Gynocardicum) and its 
Therapeutic Value for Tuberculosis and Leprosy. IL. I. 
OstromIssLeNsKI [and D. I. Perrov] (./. Russ. Phus Chem. Soc., 1915, 
47, 335—364).—Subcutaneous injection of a-copper gynocardinate 
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(this vol., i, 646) in solution in various solvents exerts a retarding 
influence on the ccurse of tuberculosis in the porpoise, the life of 
the animal being considerably prolonged. A single injection of 
0°01 or even 0°0065 gram of the salt has a marked effect. When 
administered to a healthy porpoise, it protects the latter from 
tuberculosis. It is not yet definitely settled whether a complete 
cure of an infected animal is possible in this way. It seems probable 
that this salt would have a similar influence in cases of leprosy, 
especially of the tubercular variety. The a-copper gynocardinate 
may be employed in 1% solution in a vegetable oil, such as olive _ 
oil, almond oil, camphor oil containing 10% of camphor, etc., or in 
1—5% solution in vasogen, or in 1—4% solution in methyl gyno- 
cardinate. Opalescent, turbid, or supersaturated solutions of the 
salt should be avoided, and the preparation should be freshly made 
and sterilised at 130—150°. The injection of dilute (1—2%) solu- 
tions is to be preferred to that of concentrated (4—5%) ones. 
Intravenous injection is of no avail. Tt. H. P. 


Comparative Activity of Compounds of Hexamethylene- 
tetramine. H. Boruttau (Chem. Zentr., 1914, ii, 1279).—The anti- 
septic action of hexamethylenetetramine towards urine can be 
greatly increased by combining it with an antiseptic such as sali- 
cylic, phthalic, or camphoric acid. The compound with boric acid 
is only slightly more active than the free base, but, on the other 


hand, the salts formed with anhydromethylcitric acid or citric acid 
show greatly enhanced activity. As far as the solution of the uric 
acid by urine is concerned, the author finds an increased action 
to be obtained by combining the base with citric, boric, borocitric, 
or phthalocitric acids, and, to a less extent, with sulphosalicylic 
acid. One molecule of the base is used for each molecule of acid. 
mW. 


Alterations in the Composition of the Blood and Brain 
Resulting from the Chronic Use of Narcotics. Ernst Waser 
(Zeitsch. physiol. Chem., 1915, 94, 191—204).—The blood and brains 
of dogs receiving daily doses of (1) paraldehyde, (2) veronal, and 
(3) chloral hydrate have, after several months’ treatment, been 
compared with the blood and brains of normal animals, especially 
in relation to their content of fat, cholesterol, and phosphatides. 

Paraldehyde appears to prevent the fatty degeneration of the 
brain which occurs with both of the other drugs employed, but it 
has an irritating action on the gastric mucous membrane, which 
results in an impaired general nutrition of the animal organism. 
Normal growth occurred to the greatest extent in the dog receiving 
chloral hydrate, but subsidiary toxic effects produced by the drug 
necessitated the premature death of the animal. Of the three 
drugs, veronal, in spite of considerable alterations produced in the 
cholesterol content of the blood and the brain, appears to be the 
best narcotic for chronic use, because it causes the least disturbance 
in the general condition of the animal. H. W. B. 
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Phenylacetylglutamine and its Formation in the Animal 
Body after Ingestion of Phenylacetic Acid. H. Tuitrre.pEx 
and U. P. SHerwin (Zeitsch. physiol. Chem., 1915, 94, 1—9. Compare 
this vol., i, 481).—Phenylacetylglutamine has been synthesised by 
the authors by the action of phenylacetyl chloride on glutamine, 
and found to be identical with the substance previously isolated 
from the urine (Joc. cit.). It has [a]?—17°9°. Phenylacetylglut 
amine-carbamide has the rotation |a|';—14°14°. 

Phenylacetylglutamic acid is prepared from d-glutamic acid and 
phenylacetyl chloride. It crystallises in microscopic needles, m, p. 
123°, [a]'? —19°16°, and gives a crystalline brucine salt. 

Ingestion of 4°5 grams of phenylacetylglutamic acid does not 
lead to the appearance of phenylacetylglutamine in the urine, only 
traces of the unaltered acid being recovered. Phenylacetylglut- 
amine is similarly eliminated in an unchanged condition by the 
animal organism. Since phenylacetylglutamic acid in recognisable 
quantity is produced when as little as 1 gram of phenylacetic acid 
is taken, it is probable that the glutamine component is a product 
of protein katabolism, and therefore normally present as such in 
the protein molecule. H. W. B. 


Chemical Constitution and Physiological Action of Strych- 
nine [Supposed Action of the Group -N:CO: in the Strychnine 
Molecule in the Causation of Cramp]. Czrsare Papert (Chem. 
Zentr., 1915, i, 323 ; from Arch. Farm. sperim., 1914, 18, 66—87).— 
Piperidone and pyrrolidone, which, like strychnine, contain the 
group :N-CO-, cause cramp, thus leading to the possible assump- 
tion that the latter property is attributable to this particular 
group. The author shows this hypothesis to be incorrect, since, on 
the one hand, pyridone and pyrazolone which contain the ‘-N-CO- 
group do not give rise to cramp, whilst, on the other hand, 
strychnol in which this group is not present shows typical strych- 
nine action. In a special series of experiments it is shown that the 
strychnol functions as such, and is not converted into strychnine 
within the organism. H. W. 


Detection and Concentration of Antigens by Ultrafiltration 
and Pressure Dialysis with Special Reference to Diphtheria 
and Tetanus Toxins. ALEXANDER THomas GLENNY and GEORGE 
Stantey Wa pote (Biochem. J., 1915, 9, 298—308).—No antigen 
passes the collodion membranes described (this vol., ii, 549); the 
antigen may be thus obtained in a concentrated state, examined, 
and its nature determined. Mallein and tuberculin may be freed 
from glycerol in this way. The periodic recurrence of low-value 
toxins need no longer be feared. If ultrafiltration is followed by 
pressure dialysis, tetanus toxin may not only be concentrated, but 
freed from the disintegration products of broth materials, which 
are specially noxious. These membranes are impermeable to 
enzymes, but allow pituitrin, the coenzyme of zymase, and the 
toxic constituent of Witte’s peptone to pass. W. Dz. H. 
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Toxins and Antitoxins. I. Partial Synthesis of Antitoxins. 
I, 1. OstromissLenskt (J. Russ. Phys. Chem. Sue., 1915, 4'7, 263—300). 
_-From a consideration of the nature of toxins, antitoxins, and 
the compounds they form one with the other, of the mechanism 
of their actions, and of the specificity of antitoxins, the author 
draws the following general conclusions. In the majority of cases 
toxins are nitrogenous compounds of high molecular weight, and 
they exhibit a slightly basic character and colloidal properties. 
When introduced into the animal organism, they cause specific 
diseases, but their salts, unlike those of alkaloids and crystalline 
poisons, are generally non-poisonous. All antitoxins are globulins, 
which exhibit the ability to adsorb, in normal conditions, the 
corresponding toxins, but not other toxins. The interaction of 
toxins and antitoxins proceeds in three phases: (1) mutual adsorp- 
tion, or, more generally, physical approximation of the toxin and 
antitoxin, the poisonous character of the former not being changed ; 
(2) a chemical reaction or neutralisation, the toxin and antitoxin 
forming a non-poisonous, salt-like compound, resolvable by the 
action of acid or alkali; (3) profound chemical change of this 
compound, proceeding either intramolecularly or conditioned by 
the influence of the molecules of the surrounding medium, the 
resultant product not being decomposed into its constituents by 
acid or alkali. The specificity of an antitoxin is determined by 
the physical conditions of its colloidal particles, such as_ their 
surface, magnitude, mass, electrical state, and possibly the con- 
figuration of their molecules or the number of the latter in the 
colloidal particle. Only the physical condition of an antitoxin 
distinguishes it from normal globulins, which are passive towards 
all toxins, without exception. The process of the biological 
neutralisation of a toxin by an antitoxin may be represented 
chemically as the neutralisation of a weak organic base by a weak 
organic acid of amphoteric character. 

The combination of the globulin with the toxin is only in rare 
cases brought about by heat alone. Thus, if staphylolysin, the 
toxin of pathogenic Staphylococci, is heated with rabbit serum at 
60° for some hours, the globulin undergoes conversion into the 
antitoxin of staphylolysin. In other cases, the presence of a 
catalyst is necessary for this reaction. Sodium chloride has been 
used for this purpose, and with its help one and the same normal 
horse serum has been converted into the antitoxin of diphtheria 
and also into that of botulismus (“meat-poisoning ”), the globulin— 
toxin compound being decomposed by acidification of the solution. 
The serum used may be replaced by a solution of the globulin 
isolated in the ordinary way, by the globulins of hens’ eggs, etc., 


without affecting the properties of the antitoxins obtained. 
Xe Eee Ee 


Toxins and Antitoxins. II. Transformation of Protein 
Substances into Specific Antitoxins. I. I. OstromissLeNnsKt and 
D. I. Perrov (J. Russ. Phys. Chem. Soec.. 1915, 47, 391—307. 
Compare preceding abstract).—The formation of bacterial toxins 
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during the growth of the organisms in a liquid medium is slow 
and progressive, the maximum concentration of toxin being reached 
only after some days or possibly months from the time of inocula- 
tion. It might, therefore, be expected that, in a medium contain- 
ing a globulin, the molecules of nascent toxin would be adsorbed 
by the globulin. Experiments with horse serum and with Léffler’s 
bacillus and Bacillus botulinus show that such adsorption actually 
does occur, but is not complete, part only of the toxin being con- 
verted into the corresponding antitoxin, whilst, in spite of the 
presence of excess of globulin, the rest of the toxin remains free. 
This limitation of the reaction is doubtless to be explained by the 
alkaline reaction of the nutrient medium, but neutralisation of the 
serum prevents the development of both the above organisms. 


a. me FF. 


Toxins and Antitoxins. III. Danysz Phenomenon. I. I. 
OsTROMISSLENSKI (J. Russ. Phys. Chem. Soc., 1915, 47, 307—313., 
Compare preceding abstracts).—Denysz (A., 1902, ii, 575) observed 
that when a toxin is added, not all at once, but in portions at 
intervals, to an equivalent quantity of an antitoxin, the toxin is 
not completely neutralised, the mixture remaining poisonous. 
Various explanations, none of which is perfectly satisfactory, have 
been suggested for this phenomenon. The author regards it as 
follows: The capacity of a toxin to adsorb an antitoxin does not 
coincide with its chemical equivalent. On the assumption that m 


molecules of toxin adsorb (7+) mols. of antitoxin, that is, more 
than the number chemically equivalent to it, the result will be 
a salt-like compound containing an excess of adsorbed antitoxin: 
mT' + (n+ p)A =(TmA,+ pA). If this process proceeds to an end, the 
system will contain a neutral compound, (7',4,+ pA), and free 
toxin, g7', and such a system will undoubtedly be poisonous, in spite 
of the fact that pA is sufficient to neutralise q7’. 2. Me e 


Toxins and Antitoxins. IV. New Reaction for Characteris- 
ing Toxins. I. I. Ostromisstenski (J. Russ. Phys. Chem. Soc., 1915, 
47, 313—317. Compare preceding abstracts).—In order to ascer- 
tain if there exists an antitoxin corresponding with a given toxin, 
or if a particular poison represents a toxin, the following method 
may be employed. In a mixture of 3 c.c. of the toxin or poison 
with about 3 c.c. of normal serum, 0°36 gram of pure sodium 
chloride is dissolved, the liquid being maintained at 37—37°5° for 
three to thirty-six hours. In these conditions the globulin of the 
serum will, as has been demonstrated, undergo transformation into 
the corresponding antitoxin. Consequently, if the antitoxin sought 
really exists, the mixture should become atoxic after this treat- 
ment. The solution obtained is introduced into the aural vein 
of the rabbit or porpoise (A) in quantity considerably exceeding 
the lethal dose. With a second animal (B) a control experiment 
is made with a similar amount of the toxin treated in the same 
way, but without the normal serum. If animal B succumbs whilst 
A remains living and healthy, it may be asserted that the antitoxin 
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corresponding with the given toxin does exist, and that it may be 
applied to the immunisation of animals. If, however, A dies, th: 
toxin has no corresponding antitoxin. 

With the toxins of tetanus, diphtheria, and botulismus, positive 
results were obtained, but against morphine and strychnine, normal 
serum and sodium chloride furnish no protection to animals, and 
do not even delay their death. 2 Fe. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Combinations of Poisons on Bacteria. Watrer 
Fret and Anton Krupski (lutern, Z-itsch. phys.-chem. Biol . 1915, 2, 
118—196).—The authors have compared the action of various 
mixtures of substances on bacteria with the actions of their com- 
ponents. The effect produced by a mixture of toxic substances is 
not a summation of the effects produced by the components, owing 
to the modifying influence of a physical or chemical nature exerted 
by the components on each other or on the medium. The toxicity 
of a substance may be increased, decreased, or unaltered by the 
addition of a substance which itself does not possess any bacteri- 
cidal power. The addition of potassium oleate, for instance, which 
even in 4% aqueous solution is without action on bacteria, to form- 
aldehyde solutions increases their toxicity. Increased toxicity is 
explained by the assumption of an increased permeability of the 
cell-walls of the bacteria and a lowered toxicity by a corresponding 
diminished permeability, but it is pointed out that it may also be 
due to a change in the solubility of the toxic substance, with a 
consequent change in its distribution between cell and medium, or 
to a change in viscosity or surface tension induced by the added 
substance. 

Many substances, such as m- and p-cresols, B-naphthol, soaps, 
formaldehyde, glycerol, alcohol, and chloroform, have been 
examined, alone and in combination, with regard to their toxicity 
for bacteria, but the results do not at present permit of the 
enunciation of general laws. H. W. B. 


Reducing Properties of Acetic Bacteria. N. L. Sdmncen 
(Chem. Zentr., 1915, i, 326; from Folia mikrobiol. Hol/dind Beitr. 
gesamt. Mikrotiol., 1914, 3).—The oxidation of ethy] aleshol to acetic 
acid, which is characteristic of acetic bacteria, can occur to a slight 
extent in the reverse sense. The reduction of organic compounds 
by acetic bacteria, which is chiefly concerned with the formation of 
ethyl aleohol and of substances which reduce Fehling’s solution, 
was performed under erobic conditions at 28—30° in an Erlen- 
meyer flask with a layer of culture liquid about 2 cm. deep. The 
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latter consisted of a solution of the organic substances in yeast 
extract. When methylene-blue is added to a flourishing acetic 
bacteria culture, it is reduced to the leuco-base. In the anzrobic 
region beneath the surface, the following reduction processes have 
been observed: dextrose is oxidised to gluconic acid, but, simul- 
taneously, ethyl alcohol and acetic acid are formed ; aldehydes an | 
ketones could not be detected in the liquid. In anzrobic condi- 
tions dextrose is decomposed to a slight extent into ethyl alcohol 
and carbon dioxide. Organic acids and salts are not decomposed 
by Acetobakter xylinum in anerobic conditions. Gluconic acid and 
calcium gluconate in yeast extract are converted by acetic bacteria 
into dihydroxyacetone, carbon dioxide, water, and ethyl alcoho! 
(up to 0°4%). Similar experiments with lactic, malic, pyruvic, and 
acetic acids or their calcium salts show that ethyl alcohol is 


produced from them in small quantity by the acetic bacteria. 
H. W. 


The Tyrosine Reagent as a means of Determining the 
Degree of Decomposition of Albuminoids by Bacteria. ALIcz 
Brestaver (Chem. Zenir.,1915, i, 559; from Zeitsch. Gaérunasphysiol., 
4, 353—-368).—A specimen of tyrosinase from potato peel is puri- 
fied by repeated precipitation with alcohol; with p-cresol alone it 
gives a characteristic, yellow coloration; with p-cresol and most 
amino-acids a red coloration, which becomes more or less rapidly 
blue in presence of an excess of the latter. With the help of this 
reagent, notable differences in the rate of decomposition of different 
albuminoids are observed in the presence of Bacillus mesentericus 
panis viscosi (Vogel), B. violaceus Lutiensis (Macé), B. subtilis Bhr. 
(F. Kohn), Bacterium prodigiosum (Ehrenberg), and Bacillus ruber 
(Zimmermann). Further, the influence of different factors on pepto- 
lysis could be established in the case of B. violaceus. Differences 
in the coloration with different culture media were only noticed 
in the presence of gelatin, so that the action of a specific gelatinase 
might be suspected. In the presence of sugar, gelatin is only 
attacked in proportion as the sugar is destroyed. The influence of 
light is not marked, whilst at low temperature the development 
of the colour is greatly delayed. 

Even in very dilute solutions of indole (to 0°0037%) the reagent 
yields a dye which is soluble in ether, and can be identified, whilst 
it is indifferent to scatole. The formation of indole by B. violaceus 
and B. pyocyaneus, but not by B. subtilis or Staphylococcus 
pyogenes aureus, could thus be established. H. W. 


Organic Matter in Soil as a Culture Medium for Azotobacter. 
Fiorence ANNIE MockerincE (Biochem. J., 1915, 9, 272—283).—A 
wide range of organic substances is available as a source of energy 
for this nitrogen-fixing organism in the soil, and any ordinary 
fertile soil contains abundant food material for its growth. All 
classes of compounds do not give equally good results, but as a 
rule the longer the time taken to use the nutrient, the less is the 
amount of nitrogen fixed. Comparisons are, however, difficult, as 
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experimental conditions did not allow of the use of the same strain 
of this zrobic organism throughout. Carbohydrates give the 
greatest yield of nitrogen fixed; their complex molecule is broken 
down, and so more energy is liberated. Calculations of the energy 
available on combustion aré given. Starch, dextrin, and 
arabic are approximately equal in this respect, and the ratios of 
nitrogen fixed to heat of combustion are: I : 647, 626, and 676 
respectively ; the ratio for inulin is 1 : 424; inulin on hydrolysis 
yields levulose, and the ratio of levulose is 1 : 372. Taking starch 
(1 : 647) and assuming hydrolysis to occur, the figures for dextrin, 
maltose, and dextrose (1: 626, 598, and 585) point to an increasing 
value of the successive products. Experiments are also recorded 
for aliphatic acids, alcohols, and other organic substances, and the 
mechanism of fixation discussed. The whole of the available 
energy is not used in nitrogen fixation, but synthesis of non-nitro- 
genous material (such as fat) occurs. W. Dz. H. 


Effect of Compounds of Manganese containing Oxygen on 
Nitrification. G. Leoncint (Chem. Zentr., 1915, i, 1081; from Staz. 
sperim. agrar. ital., 47, 777—801!).—Numerous experiments showed 
that the addition of small quantities of manganese dioxide to the 
soil caused a certain increase in nitrification, but, on the other 
hand, a distinct decrease in growth was noticeable, which often 
rendered the advantages of the increased nitrification illusory. In 
any case, the so-called catalytic manures cannot be accredited with 
any particular value. G. F. M. 


Protein Synthesis in Yeast. W. Za.esxi and W. IsRaltsky 
(Ber. Deut. bot. Ges., 1914, 32, 472—479).—Evidence was obtained in 
support of the view that yeast does not produce proteins directly 
from ammonia or from single amino-acids, but from a definite 
mixture of these substances. 

As regards single substances, ammonium salts are better as 
sources of nitrogen for yeast than single amino-acids, as these have 
first to be broken down to ammonia, from which a suitable mixture 
of compounds is produced. Asparagine is decomposed by yeast into 
ammonia and aspartic acid, which is subsequently de-amidated ; 
the results obtained with asparagine are similar to those obtained 
with a mixture of aspartic acid and ammonium sulphate. 


N. H. J. M. 


The Co-enzyme of Yeast. Sine, Hacoman (Biochem, Zeitsch , 
1915, 69, 403—415).—The difference between the procentual 
diminution of the rotation and the amount of carbon dioxide 
evolved in a fermentation with washed yeast and a co-enzyme 
preparation is negative. The magnitude of this difference depends 
on the time, the amount of yeast, and phosphate present. A 
coenzyme preparation which is free from inorganic phosphates is 
incapable of activating washed yeast. 8. B. 8. 

Does Peroxydase Exist in Brewers’ Yeast? A. Bacu (Arch. 
Set. phys. nat., 1915, [iv], 39, 497—507).—Harden and Zilva (A., 
1914, i, 1035) have recorded that fresh English yeast gives the 
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peroxydase cclour reaction with hydrogen peroxide and p-phenylene- 
diamine. This observation is now disputed, since, on the one hand, 
very variable results were obtained in experiments with boiled 
yeast, whilst, on the other hand, in no single instance could a 
peroxydase reaction be produced, using guaiacol, pyrogallol, or 
quinol as indicator. The production of the violet coloration in the 
experiment of Harden and Zilva is attributed to the presence of 
acids; the intensity of the coloration increases proportionately tc 
the acidity up to the limit 1% acid : 2 of phenylenediamine. The 
formation of colour in an acidified mixture of pphenylenediamine 
and hydrogen peroxide is accelerated by finely divided hair in the 
same manner as by yeast. No peroxydase reaction was obtained 
with pure races of both top and bottom fermentation yeasts, even 
when they had been grown in a current of air. Yeast extracts, 
purified by ultrafiltration, contain invertase and maltase, but no 
peroxydase. E. F. A. 


Paralysis of Enzymes. II. L. Licutwirz (Zeitsch. physiol. Chem., 
1915, 94, 73—78. Compare A., 1912, ii, 590).—Fermentation by 
yeast takes place more slowly in a solution containing both sucrose 
and invert sugar than in pure solutions of either sucrose or invert 
sugar. This is ascribed to the inhibitory action of invert sugar on 
the dissociation of the sucrose + invertase complex, and the delayed 
inversion results in a slower fermentation. At the same time, the 
invertase of the yeast cells becomes weakened, and sucrose solutions 
inoculated with yeast cells which have been previously growing in a 
mixture of sucrose and invert sugar are neither inverted nor 
fermented so quickly as solutions of sucrose inoculated with the 
same number of yeast cells grown previously in pure solutions of 
sucrose or invert sugar. H. W. B. 


The Nutrition Balances of the Crude Materials and the 
Products of Alcoholic Fermentation. Witnetm Véxtz (Biochem. 
Zeitsch., 1915. 69, 334—352).—The author, in a communication, which 
is chiefly of technological interest, calculates, from various data 
available in the literature, the relative physiological food values 
of the crude materials, and the finished products and by-products 
of the beer breweries, and potato-spirit distilleries. S. B. 8. 


Selection of Nitrogen Compounds by Aspergillus. W. 
Zateskt and D. Psuxow (Ber. Deut. bot. Ges., 1914, 32, 479—483).— 
In solutions containing, in addition to dextrose and minerals, am- 
monium sulphate and an amino-acid, more ammonia nitrogen is 
utilised by Aspergillus than amino-acid nitrogen; histidine is not 
taken up at all. With ammonium sulphate and a mixture of 
amino-acids, Aspergillus assimilated more amino-acid nitrogen than 
ammonia nitrogen. 

When, in the place of dextrose, other carbon compounds such as 
mannitol or glycerol are employed, more nitrogen is assimilated 
in the form of alanine than in the form of an ammonium salt; and 
when, in addition to dextrose, ammonium acetate and glycine are 
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employed, ‘the latter is not utilised at all, although it is utilised in 
presence of ammonium sulphate and dextrose. 
Although the relative amounts of ammonium salts and amino- 
acids which are assimilated vary according to the conditions, the 
results show that in presence of a suitable substance as source of 
carbon, ammonium salts are more readily assimilated by moulds 
than single amino-acids. Presumably a suitable mixture of amino- 
acids is better than an ammonium salt. N. H. J. M. 


Biochemical and Toxicological Studies on Penicillium 
puberulum and Penicillium stoloniferum. Decomposition of 
Maize. Cart L. Auspere and Otis F. Brack (Chem. Zentr., 1914, is, 
1169—1170. Compare A., 1913, i, 1027).—Penicillium puberulum 
and stoloniferum, the chief agents in causing deterioration of 
maize, are fully described. Pure cultures of the former have a 
pronounced acid reaction after a prolonged period of culture; the 
acid, CgH,)0,,2H,O, m. p. 64—65° (hydrated), 86—87° (decomp. 
anhydrous), to which the name penicilliumic acid is given, can be 
extracted with chloroform, and separates from water in monoclinic 
or triclinic, rhombic crystals, which are optically inactive. It is 
strongly acid to litmus or phenolphthalein, and decomposes 
carbonates in the cold. It absorbs bromine, yielding insoluble 
products, and reduces boiling Fehling’s solution or cold ammoniacal 
silver solution. It is very stable towards mineral acids, but sensi- 
tive to alkalis. Alkali hydroxides colour the solution yellow, 
ammonia deep red. The magnesium salt forms transparent plates, 
which contain 30% H,O and rapidly effloresce; the alkali, alkaline 
earth, and copper salts are freely soluble, the /ead salt insoluble, in 
water; the silver salt is unstable. When the acid is boiled with 
barium hydroxide, barium carbonate is precipitated, and the acidi- 
fied solution yields a small quantity of crystals with a pleasant 
odour. When heated with concentrated hydrochloric acid, it gives 
a yellow oil, which yields a deep red coloration with ferric chloride. 
Liebermann’s reaction gives a carmine-red coloration; a benzoyl 
derivative could not be prepared by the Schotten-Baumann method. 
Phenylhydrazine yields a substance, lemon-yellow prisms, m. p. 
171° (decomp.). Toxicological and physiological investigations show 
the acid to have strongly marked paralysing action similar to that 
of phenols and phenolic acids; it tends to inhibit fermentation. 

Mycophenolic acid gives a violet colour in aqueous, a bright 
green colour in alcoholic solution with ferric chloride. It is stable 
towards acids and alkalis. The alkali and alkaline earth salts are 
soluble in water or dilute alcohol ; the copper, silver, and lead salts 
are amorphous and insoluble in water. The acid does not decom- 


pose carbonates in the cold; it is without physiological action. 
H. W. 


Metabolism in the Respiration of Sea-algze. E. PanTaNneLui 
(Ber. Deut. bot. Ges., 1914, 32, 547—558).—In respiration experiments 
with Cystosira abrotantfolia and Sargassum linifolium it was found 
that the sugar increased, whilst in the case of Cystosira amentacea 
and Taonia atomaria there was a loss of sugar. 
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In closed vessels the amount of insoluble hexosans generally 
diminishes considerably during respiration; in some cases there 
was an increase when chloroform was present. 

The total nitrogen remained constant in some cases, whilst there 
was usually a loss, which was sometimes increased and sometimes 
diminished in presence of chloroform. In some cases there was 


an increase in protein nitrogen, especially when chloroform was 
added. N. H. J. M. 


A Species of Leguminous Papilionacez, newly found to 
Exhibit Cyanogenesis (Ornithopus L.). M. Garp (Compt. rend., 
1915, 161, 10—11).—The author has examined four different kinds 
of Ornithopus, and in each case has shown the presence of a cyano- 
genetic compound in the aerial organs of the plant in flower. This 
compound is decomposed by an enzyme present in the plant, which 
does not decompose amygdalin. ’ 


Variation in the Composition of the Oil from Species of 
one and the same Family. G. Picutevski (J. Russ. Phys. Chem. 
Soc., 1915. 47, 393--405).—Examination of the oils derived from a 
number of different genera of each of the families, Rosaceae, Papa- 
veraceae, Fricaceae, Gramineae, and Pinaceae leads to the following 
conclusions. 

The capacity of plants to produce oil of a definite composition 
depends on conditions of climate, and possibly also of nutrition. 
A cold climate induces in plants the necessity of accumulating in 
the seeds oil exhibiting a high degree of unsaturation, and possess- 
ing, therefore, great chemical activity. With morphological changes 
plants regulate their physiological apparatus for better adaptation 
to the surrounding conditions, this furnishing an explanation of 
variations in the composition of the oil in genera of one and the 
same family. Cultivated genera, occurring in more favourable 
circumstances than wild ones, lose the power of producing highly 
unsaturated acids, the iodine number of the oil being consequently 
higher with the former than with the latter. As regards the acids 
entering into the composition of the oils, these should show no 
great differences, and the same acids, namely, oleic, linoleic, and 
linolenic, probably occur in the oils of genera belonging to different 
families as well as with those of the same family. 3s me Be 


The Nuclein Bases found in the Shoots of Aralia cordata. 
K. Mryaxe (J. Biol. Chem., 1915, 21, 507—509).—These shoots are 
widely used in Japan as food. Guanine and xanthine were found, 
but adenine and hypoxanthine not. W. Dz. H. 


Plant Chemistry. P. Q. Keracan (Chem. News, 1915, 111, 
289—290).—Analyses of bracken, pink campion, St. John’s wort, 
and water lily. The benzene extract of bracken consisted chiefly 
of wax, with very little carotin; a subsequent alcohol extract con- 
tained catechol tannin and a good deal of sucrose or levulose. Hot 
dilute hydrochloric acid extracted a large amount of starch and a 
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good deal of calcium oxalate. The fronds contained some nitrate. 
The special chemical feature of the ferns is a large amount of 
lignin. N. H. J. M. 


Some Constituents of the Root of Brauneria angustifolia. 
Freperick W. Heyit and Merritt C. Hart (J. Amer. Chem. Soc., 
1915, 37, 1769—1778).—A proximate analysis of the root of 
en angustifolia has been recorded by Heyl and Staley (A., 
1914, i, 1209). A study has now been made of the constituents 
of the root, but no physiologically active substance was isolated. 
The root was extracted with alcohol; the extract after being 
concentrated under reduced pressure was poured into water, and 
a brownish-yellow, amorphous, resinous precipitate was obtained. 
The aqueous liquid yielded small quantities of an acid, CyH, 0,, 
m. p. 207°, which is possibly a trihydroxyphenylpropionic acid ; an 
amorphous glucosidic extract, 0°3%; betaine, 0°1%; sucrose, 7°0% ; 
and levulose, 4°0%. The resinous precipitate furnished oleic, 
linoleic, cerotic, and palmitic acids; two isomeric phytosterols, 
C.,HyO, one with m. p. 154°5—156°5° (acetyl derivative, m. p. 
131°5—132°), and the other with m. p. 136—137° (acetyl deriv- 
ative, m. p. 118—120°); and a phytosterolin, Cs3H;¢0g, m. p. 
280-—290° (acetyl derivative, m. p. 163—164°). E. G. 


Presence of Acetaldehyde and Hydrogen Cyanide in the 
Latex of Hevea brasiliensis. M. Kersoscn (Rec. trav. chim., 
1915, 34, 235--238).—The author has proved the presence of acet- 
aldehyde and hydrogen cyanide in the distillate from the distilla- 
tion with steam of the latex of Hevea brasiliensis, or the serum 
from the latex previously coagulated by acetic acid. The acetalde- 
hyde was isolated as its p-nitrophenylhydrazone, and by this means 
it was estimated that 1 litre of the fresh latex contained 6 mg. of 


the aldehyde. W. G. 


The Sugars found in the Tubers of Sweet Potatoes. 
K. Miyake (./. Biol. Chem., 1915, 21, 503—506).—Dextrose, levulo-e 
and sucrose are present, pentose, galactose, mannose, and maltose 
absent. W. Dz. H. 


Composition of Raphides of Scilla Maritima. Herm. 
Zivrcenspeck (Ber. Dent. bot. Ges., 1914, 32, 630—633).—Cale um 
oxalate was found in the raphides of Urginea maritima, Citric acid 
was not detected. N. H. J. M. 


Alkaloid Formation in Plants. I. The Protein and Nicotine 
Content of the Tobacco Plant during Growth. H. BaccrscaarD 
Rasmussen (Biochem. Zeitsch., 1915, 69, 461—466).—The content of 
total nitrogen alters during the growth of the plant, diminishing 
with the age. The lower leaves contain less nitrogen than the 
higher ones. The nitrogen is higher in well-fertilised plants. In 
the less fertilised plants the protein nitrogen diminishes with the 
age. The nicotine content (estimated by a method not yet 
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published and precipitated by silicotungstic acid) increased during 
the whole period of the growth. The basic nitrogen also increases. 
There are large variations in the proportions of nicotine to basic 
nitrogen. 8. B. 8. 


The Carboxylases of Plants. W. Zavesxr (Ber. Deut. bot. Ges., 
1914, $2, 457—-458).—-Ground pea and yellow lupin seeds, and the 
ends of stalks of etiolated Vicia Faba plants, which decompose 
pyruvic acid into carbon dioxide and acetaldehyde (ibid., 31, 349), 
also decompose oxalacetoacetic acid, first into pyruvic acid and then 
into carbon dioxide and acetaldehyde. 

Other ketonic acids (phenylpyruvic acid, chelidoneacetonedi- 
carboxylic acid, and levulic acid) gave negative results. 


N. H. J. M. 


Nitrogen Distribution in Feed-stuffs and Cereals. J. F. 
Brewster aod (©. [.. Avspera (Proc. Soc expt. Biol. Mel., New York, 
1915, 12, 192—-193).—The finely ground material (maize, cotton- 
seed flour, Kaffir corn, etc.) was, after hydrolysis with 20% hydro- 
chloric acid, subjected to Van Slyke’s method. The estimation of 
sulphur proved a difficulty; the values for cystine were low, and 
no doubt sulphur is also present in other combinations. Kaffir corn 
and tomato seed meal lack histidine; tryptophan is present in the 
latter, but only in traces in the former. Lysine and tryptophan are 
present both in maize and cotton-seed. We a 


The Protein Substances of Barley, in the Grain Itself and 
During the Brewing Process. H. Scuserninc (Compt. rend. 
Lab. Carlsberg, 1914, 11, 45—105 Compare A. 1907, ii. 46).—A 
summary of the results published in 1906, 1910, and 1913, with a 
description of the methods employed in estimating the different 
groups of proteins. N. H. J. M. 


Melanoidins and their Occurrence in Kiln Malt. WILLY 
RuckpescnHFt (Chem. Zentr., 1914, ii. 1114—1115).— Maillard’s 
reaction (according to which amino-acids give brown and aromatic 
products with dextrose and other sugars) has been applied to the 
amino-acids and other substances containing nitrogen which are 
found in malt. According to the author, the following amino-acids 
yield coloured compounds: glycine, the taste of the product is 
acidic, N content 5°28%; alanine, N content 5°05%; phenylalanine, 
odour of faded roses, taste bitter; leucine, odour of bread, and 
hence an important component in the formation of the aroma of 
malt; valine reacts slowly. The following amines of malt give 
coloured products: ammonia, methylamine, trimethylamine, choline, 
and asparagine; tyrosine, allantoin, and betaine do not give 
Maillard’s reaction. 

In the formation of melanoidins the amino-group of the amino- 
acid reacts with the aldehyde groups of two molecules of dextros2 
with the formation of water; simultaneously carbon dioxide is 
eliminated from the carboxyl group of the amino-acid. It is there- 
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fore a case of the formation of definite chemical products, and not 
of caramelisation of dextrose; for example, glycine-melanoidin 
yields a pyrrole when distilled with zinc dust. When dextrose is 
heated with amino-acids in concentrated aqueous solution, the 
acidity of the solution diminishes with increase in colour. The 
velocity of the reaction is generally greatly increased by increase 
in concentration, temperature, or pressure. An excess of dextrose 
retards the reaction. Of amino-acids, glycine and alanine react 
most readily, then the polypeptides, and finally leucine; reaction 
occurs more rapidly with the amines. 

The melanoidins are emulsion colloids, and appear in a soluble 
(reversible) and an insoluble (non-reversible) form. Precipitation 
with neutral salts and non-electrolytes yields a product soluble in 
water, whilst, under the influence of electrolytes or of an electric 
current the insoluble form is precipitated. Strong heating destroys 
the coloration and the aroma of the substances. An excess of 
dextrose checks the transformation of melanoidins into the 
insoluble form. When the solutions are shaken with air, a rela- 
tively stable froth is obtained. Solutions of the synthetic melanoi- 
dins are not fermented by yeast cultures. 

When an aqueous extract of green malt is evaporated. the 
rapidity with which the colour deepens and the aroma is developed 
is similar to that observed during the preparation of synthetic 
melanoidins. Investigation of the amino-acids and polypeptides 
in malt at different stages of kilning gives results, with respect to 
the development of colour and aroma, which agree with those 
obtained with the synthetic products. Taken in conjunction with 
the diminution of amino-acid content during kilning, the evidence 
thus adduced is considered conclusive with regard to the part 
played by amino-acids and polypeptides in the production of colour 
and aroma in kiln malt. H. W. 


Basal Rot of the Sugar-beet. J. BopyAr (Biochem. Zeitsch., 
1915, 69, 245—256).—This disease appears to be of bacterial 
origin, and spreads from the tips of the roots upwards. A com- 
parison was made of the chemical composition of normal and 
healthy roots. The diseased roots contain the larger amount of 
water and acid, less sucrose, and more invert sugar, and a larger 
amount of inorganic constituents (ash), especially of aluminium. 


8. B.S. 


Distribution of Invertase in the Tissues of Beet at Different 
Periods of Vegetation. H. Cotin (Compt. rend., 1915, 160, 
777—779).—The leaves of beet rapidly invert sucrose when 
immersed in solutions of it. The hydrolysing power of the stems 
diminishes from the leaf end to the base, where it scarcely 
exists. The root, in normal conditions, has no action on sucrose, 
and only acquires the power of inverting sucrose when eration is 
deficient. 

The conclusion is drawn that if sucrose is elaborated in the root, 
this is not brought about by an invertase similar to that which is 
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readily detected in the stems. Sucrose can only accumulate in the 
leaves if formed more rapidly than the rate of the hydrolysis. 
When stored with precautions, the root shows a very slight 
increase in reducing sugar, and the presence of sucrase cannot 
be detected. In the second year, up to the time when the see. 
ripens, it is the same. The sucrose passing from the root to the 


stems can only be utilised by the aerial parts after being hydrolysed. 
N. H. J. M. 


Osmosis in Soils. C. J. LynpE and J. V. Dupri (Proc. Roy. Suc., 
Canada, 1914, [iii], 8, 133—138).—With a concentrated soil 
solution, as solution, and a column of soil (about 6°5 cm, deep) as 
semi-permeable membrane, an osmotic pressure was observed equal 
to that of a column of water about 3°5 m. high. The results 
indicate that the pressures are not due to the swelling of the soil, 
but to osmosis. The soil employed resembles the usual semi- 
permeable membrane in being probably in a colloidal state, and 
in absorbing water more readily than it does a soil solution; the 
movement is towards the soil solution as the liquid least absorbed. 

The movement of soil water is, therefore, subject to osmosis, as 
well as to gravitational, capillary, and thermal movement. 


N. H. J. M. 


Chemistry of Soils. Evolution of Amino-acids. Gaston 
Cuarpet (Rev. gen. Chim. pure appl., 1914, 17, 137—144).—A general 


survey of the chemistry of the changes occurring in the nitrogen 
compounds of the soil, and in particular of the formation of 
amino-acids and other decomposition products of proteins in the 
soil. In the latter part of the paper a detailed account is given 
of a way of applying Sérensen’s method, as modified by Bailly (A., 
1912, ii, 1009), to the estimation of amino-nitrogen in the soil. 
W. G. 


Chemistry of Soils. Evolution of Purines. Gaston CHarvet 
(Rev. gen. Chim. pure appl., 1914, 17, 154—155. Compare preceding 
abstract).—A brief account of our present knowledge with regard 
to the degradation of nucleo-proteins and the formation of purine 
bases in the soil. W. G. 


Chemistry of Soils. Evolution of Carbon. Gaston CHARDET 
(Rev. gen. Chim. pure appl., 1914, 1'7, 214—218. Compare two preced- 
ing abstracts).—A brief summary of the changes occurring in the 
degradation of cellulose and its derivatives in the soil, and in 
particular a discussion as to the mode of formation of humic acids 
in the soil. W. G. 


Alkaline Reaction of the Soil Caused by Acids in Relation- 
ship to the Nourishment of Plants. I. Solubility of Iron 
Compounds in the Soil. Giuitio Masoni (Chem. Zenir., 1915, i, 
498; from Staz. sperim. agrar. Jtal., 1914, 47, 674—701).—The 
author has extended his previous investigations to chalky soils 
containing compounds of iron. The phenomenon of chlorosis in 
such soils is attributed to the separation of insoluble iron com- 
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unds by the alkaline solutions which are formed in the soil. For 
details, the original paper must be consulted. H. W. 


Lithium in Soils. L. A. Sremxorente (J. Ind. Eng. Chem., 
1915, 7, 425—426)—Numerous samples of soils from different 
parts of the United States were all found to contain lithium, the 
quantity of lithia present varying from 0°001 to 0°008%. Prac- 
tically the same amounts were found in the respective soils and 
sub-soils. W. P. 8. 


Estimation of the Sulphofying Power of Soils. P. E. Brown 
and E. H. Ketioce (J. Biol. Chem., 1915, 21, 73—89; Centr. 
Bukt, Par., 1915, ii, 43, 552—601).—This is estimated by adding 
sodium sulphide or, better, sulphur to fresh soil, adjusting the 
amount of moisture, and concentrating for five to ten days at 
room temperature. The sulphates are then leached out by 
shaking with water for seven hours, precipitated by barium 
chloride, and then estimated by the sulphur photometer. 

The oxidation is caused by bacteria. There is some slight 
chemical oxidation also of sulphides on shaking with water, but 
no such change occurs with free sulphur. The use of manure on 
soils increases their sulphofying power. The optimum moisture is 
50% of that required for complete saturation; increase of the air 


content in the soil raises the power. Carbohydrates depress it. 
W. D. H. 


Analysis of Plants and Soils to Estimate the Amount of 
Nutritive Substances in Soils. Ts. Preirrer, E. Brancx, W. 
SmmmermMacner and W. Ratumann (Landw. Versuchs-Stat., 1915, 86, 
339—391).—The amount of nitrogen taken up by plants from an 
unmanured soil is only slightly increased by manuring with an 
excess of phosphoric acid and potassium. Assimilation of phos- 
phoric acid, on the other hand, is much more influenced by appli- 
cations of nitrogen and potassium, partly owing to greater root 
development and partly to increased solubility of the soil phos- 
phates, which will vary with different soils. The same holds good 
in the case of potassium. 

Oat plants assimilated only about 10% of the phosphoric acid 
dissolved by 1% hydrochloric acid, whilst with potassium the 
results were in much greater agreement. Water saturated with 
carbon dioxide dissolved much less phosphoric acid than was 
assimilated by oats in the same soil. In this case, the difference 
is attributed to the presence of organic acids in the roots, to 
the dissolving action of manurial salts, and to disturbances in the 
equilibrium of the soil solution. 

The potassium fixed by absorption in soils, as estimated by 
Kellner, cannot be the only source of potassium available to plants. 

Whilst it is found that neither analysis of plants nor soil 
analysis, as employed, are unsuitable for establishing the amounts 
of nutrients in soils, it is considered likely that useful indications 
will be obtained by ascertaining the maximum amounts of nutritive 
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substance which give increased yields, although the results of 
Liebscher and van Seelhorst show that difficulties exist. Soils 
which yield crops relatively poor in phosphoric acid, when manured 
with nitrogen and potassium, sometimes respond only slightly, if 
at all, to applications of phosphates, whilst a fairly high amount 
of phosphoric acid in a crop may sometimes be increased by phos- 
phatic manure. N. H. J. M. 


Manurial Value of Sodium Chloride. B. Scnuize (Landw. 
Versuchs-Stat., 1915, 86, 323—330).—The results of pot experiments 
with white mustard in a soil deficient in potassium showed that 
addition of potassium zeolite (prepared from a calcium zeolite and 
potassium chloride) caused a very great increase in the yield of 
the first crop. Subsequent crops were much less, and addition of 
sodium chloride failed to liberate potassium from the zeolite. 

In similar experiments with another soil, addition of potassium 
zeolite gave a slightly increased yield, whilst the amount of 
potassium assimilated was nearly doubled, and the amount of 
sodium assimilated slightly diminished. With sodium chloride, in 
addition to potassium zeolite, there was a further slight increase 
in yield, no appreciable difference in the amount of potassium 
assimilated, and a considerable increase in the amount of sodium 
assimilated. 

The conclusion is drawn that sodium chloride has a direct 
manurial value in the case of some plants, and that it does not 
liberate potassium from potassium zeolites. N. H. J. M. 


Cyanamide, Dicyanodiamide, and Calcium Cyanamide. J.C. 
bE RuistEs bE Witpt and A. D. Berxnout (Bied. Zentr., 1915, 44, 
151—155 ; from Versl. Landbouwk. Onders. Rykslandbouwproe/fstat, 
1913, No. 13).—Cyanamide (0°5%), when kept for three years in 
NV /50-solutions of sodium, ammonium, and potassium chlorides, 
was only slightly decomposed; in presence of calcium chloride 
(V/50) and calcium carbonate, decomposition was more marked. 
Mineral acid solutions (V/50) containing 0°5 and 1°0% of cyan- 
amide, which were kept for two months, were found to contain 
carbamide. 

The results of pot experiments in which buckwheat grown in 
humus sand received cyanamide and iron oxide showed that the 
iron was without effect. 

Decomposition of calcium cyanamide when stored is shown to 
be due to atmospheric moisture rather than to carbon dioxide; 
production of dicyanodiamide is to be expected more than loss as 
ammonia. 

Calcium cyanamide may be mixed with potassium sulphate, 
magnesia, and kainite. 

The results of manurial experiments with fresh and with stored 
calcium cyanamide showed that the value of the stored manure was 
considerably less than that of the fresh. N. H. J. M. 
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Process for Hydrogenation and Dehydrogenation of Carbon 
Compounds. Bapiscue Antin- & Sopa-Fapark (Fr. Pat. 473697 ; 
from J. Soc. Chem. Ind, 1915, 34, 734).—Hydrogenation and 
dehydrogenation of carbon compounds by means of catalysts other 
than those of the platinum-palladium group can be carried out more 
readily and at lower temperatures when the catalysts are mixed 
with (a) oxy-compounds of the earth metals, including rare metals, 
beryllium, and magnesium ; (b) other oxy-compounds, particularly those 
of titanium, uranium, manganese, columbium, tantalum, chromium and 
boron, which are fusible and reducible only with difficulty ; (c) silica ; 
(d) sparingly soluble salts of the alkaline earth metals or lithium with 
oxy-acids of phosphorus, molybdenum, tungsten, selenium, or with 
fluorine, tellurium or antimony. The catalysts are prepared by 
precipitating, melting, or grinding together compounds from which the 
metallic catalyst is to be obtained with salts of the activating substance, 
and reducing the product with hydrogen, or a mixture of hydrogen 
and carbon monoxide. Thus a mixed precipitate of nickel and 
beryllium carbonates is reduced at 250—300° with carbon monoxide 
and hydrogen until the nickel oxide is reduced and the carbon 
monoxide is completely converted into methane. The catalyst may 


then be cooled to 150° without losing its activity. The presence of a 


trace of alkali in the activating substance is advantageous. 
G. F. M. 


The Adsorption of Acetylene by Oolloidal Platinum, 
Iridium and Osmuim, and by Platinum Black. C. Paat and 
Anton Scuwarz (Ber., 1915, 48, 1195—1202).—It has already been 
shown (Paal and Hohenegger, A., 1913, i, 241) that palladium in 
colloidal solution as well as in the form of palladium black, wet or dry, 
can adsorb large quantities of acetylene, but that the process occurs 
with a steadily diminishing rate due to the formation of polymerisa- 
tion or condensation products which envelope the particles of metal. 
Colloidal platinum solution behaves in a similar manner in adsorbing 
acetylene, but, again, after once being exposed to acetylene the 
colloidal solution does not regain its activity on keeping; platinum 
_— also adsorbs acetylene, but to a much less extent than palladium 

ack, 

{With F. Breaer and Cur. Gogs.]—Colloidal solutions of iridium 
and osmium are indifferent to acetylene. D. F. T. 


Catalytic Actions of Colloidal Metals of the Platinum 
Group. XIV. The Graded Hydrogenation of Acetylene with 
Colloidal Platinum. C. PaaL and Anton Scuwarz (Ber., 1915, 
48, 1202—1207).—As has already been demonstrated (Paal and 
Hohenegger, this vol., i, 113), acetylene can be reduced by hydrogen 
and colloidal palladium solution, so that a 70% yield of ethylene is 
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obtained, but a disadvantage lies in the considerable adsorption of 
acetylene by the colloidal metal (Paal and Hohenegger, A., 1910, i, 
806, 807 ; 1913, i, 241), so that some of this gas is prevented from 
hydrogenation. Attempts to replace the palladium by platinum now 
show that the reduction is effected much more slowly by this metal, 
and that the yield of ethylene is lower on account of a greater pro- 
portion of the gas undergoing reduction to ethane. D. F. T. 


Preparation of Dichlorodinitromethane by the Simul- 
taneous Nitration and Chlorination of Acetone. J. N. Raksuir 
(T., 1915, 107, 1115—1117).—Dichlorodinitromethane was obtained 
as a heavy pale yellow oil by the action of concentrated nitric acid on 
acetone in presence of a large quantity of granulated calcium chloride. 
The reaction commenced with considerable violence in twenty to twenty- 
five minutes, and nitrous fumes, chlorine, and nitrosyl chloride were 
evolved. After the calcium chloride had dissolved, the upper nitric acid 
layer was separated and again treated as before, the whole experiment 
lasting six hours. More than 40 c.c. of acetone should not be treated 
at once on account of the danger of explosion. The yield of the pure 
product, b, p. 121—122°5°, was much better than that obtainable by 
other methods. G. F. M. 


Formation of Alcohol from Wood. Enrix HaAaeiunp (J. pr. 
Chem., 1915, [ii], 91, 358—364).—The author has investigated the 
hydrolysis of wood (pine and fir sawdust) by dilute hydrochloric acid, 
aqueous sulphur dioxide, calcium hydrogen sulphite, and concentrated 
hydrochloric and sulphuric acids, under varying conditions of tem- 
perature, at different concentrations, and with varying amounts of 
acid, determining not only the percentage of sugar produced but also 
the yield of alcohol derived therefrom by fermentation. The best 
results were obtained by carrying out the hydrolysis with 70% 
sulphuric acid for forty-eight hours at 18°, using wood and acid in 
equal proportions by weight ; the percentage of sugar amounted to 54°8, 
calculated on the weight of dry wood, the yield of alcohol to 158 litres 
per ton. 

In all cases, however, either the cost of the initial material and acid 
is too great, or the yield of alcohol too small, for the process to be of 
commercial value. F. B. 


Some Symmetrical Bitertiary Glycols. M. Bouvet (Bull. Soc. 
chim., 1915, [iv], 2'7, 202—216).—The author has prepared a number 
of symmetrical bitertiary glycols by the action of an excess of different 
organo-magnesium compounds on ethyl adipate. 

In this way magnesium methyl iodide and ethyl adipate yielded 
By-dimethyloctane-By-diol (compare Zelinski and Kravetz, J. Russ. 
Phys. Chem. Soc., 1906, 38, 931), which gives a hydrate, C,,H,.0,,2H,9, 
m. p. 59°. By the action of gaseous hydrogen chloride or an excess of 
concentrated hydrochloric acid on a cold solution of this glycol in 
toluene or alcohol, By-dichloro-Bn-dimethyloctane, 

CMe,Cl-[CH,],*CMe,Cl, 
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m. p. 49°, was obtained, which on heating with pyridine in alcoholic 

solution for ten hours yielded By-dimethyl-A*s-octadtene, 
CMe,:CH’CH,°CH,°CH:CMe,, 

b. p. 163-5—164°5°. 

By the action of magoesium ethyl iodide on ethyl adipate, y6-diethyl- 
decane-y6-diol, OH*CEt,*[CH,],"CEt,-OH, m. p. 72—73°, was obtained. 
Similarly, magnesium propyl iodide yielded 6.-dipropyldodecune-é-diol, 
OH-CPr,*[CH,],-CPr,-OH, m. p. 93°. The magnesium derivative of 
bromobenzene reacted with ethyl adipate in ethereal solution to give 
aal(-tetraphenylhexane-af-diol, OH*CPh,*|CH,]|,-CPb,°OH, m. p. 211°5°, 
together with some diphenyl. This glycol was insoluble in water, but 
soluble in most organic solvents. It gave no coloration with con- 
centrated hydrochloric acid, but with concentrated sulphuric acid in 
the cold gave an orange-red coloration, the parts exposed to the air 
turning pale blue. From the products of this action a substance was 
isolated, m. p. 148°. When the glycol was heated either with glacial 
acetic acid or a mixture of this acid with concentrated hydrochloric 
acid it was dehydrated, yielding aa{{-tetraphenyl-A**-hexadiene, 

CPhb,:CH-CH,°CH,°CH:CPh,, 
m. p. 108°, which in chloroform solution took up four atoms of bromine, 
giving a tetrabromide, m. p. 140° (decomp.). Tetraphenylhexadiene in 
amyl alcohol on the addition of sodium, followed by boiling of the 
solution, was converted into aa{¢-tetraphenylhexane, 

CHPh,*[CH,],-CHPh,, 

m. p. 104°. On oxidation with potassium permanganate or chromic 
acid in acetone solution, tetraphenylhexadiene yielded benzophenone 
and succinic acid, this reaction being the last stage in a passage from 
adipic to succinic acid. : 

By the action of ethyl adipate on magnesium benzyl chloride, augé- 
tetrabenzylhexane-af-diol, needles, m. p. 181°5—182°, was obtained, 
together with a considerable quantity of dibenzyl. The glycol gave a 
yellow coloration with concentrated sulphuric acid, but showed no 
sign of decomposition. 

Attempts to prepare a cyclohexylhexanediol were not very successful. 
The interaction of ethyl adipate and magnesium cyclohexyl] chloride 
gave a very small yield of aaf{-tetracyclohexylhexane-al-diol, 

OH*O(C,H,;)o*[CH,],"C(C,H,,).°OH, 
m. p. 158°, the main products being various dehydration products of 
this glycol, which could not be separated and isolated in the pure 


state, some cyclohexene and some cyclohexyl! ethyl ether, b. p. 149°. 
W. G. 


Structure of Methyleneglycerol and Cinnamylideneglycerol. 
(Preliminary Note.) Davin Henry Peacock (T., 1915, 107, 
815—818. Compare Irvine, Macdonald and Soutar, T., 1915, 107, 
337).—The author has obtained evidence of the resolution of the 
hydrogen phthalate of methyleneglycerol into optically active forms by 
the crystallisation of its brucine salt, and therefore decides in favour of 
the first of the two following formule (R=H) for methyleneglycerol, 


392 
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the second formula being excluded as it does not admit of the existence 
of enantiomorphous isomerides. 
; 0-CH, 0 3°. -M O-CH, , 
I, CHR<.GH-CH,-OH II. cg OO OH. 

The o-nitrobenzoate of methyleneglycerol has m. p. 135° ; the phenyl- 
urethane, NHPh-CO,°C,H,O,, m. p. 129°. 

Cinnamylideneglycerol (I. or II., R=CHPh:CH:-) forms a viscid oil, 
solidifying to a crystalline mass, m. p. 110—112°. When heated with 
phenylcarbimide until a vigorous reaction occurs, it yields a phenylure- 
thane, m. p. 107°; if the components are heated for one hour at 150°, 
an isomeric phenylurethane, m. p. 170°, is produced. The isomerism is 
probably steric, being determined either by the relative positions of 
the styryl and phenylcarbamyl groups with respect to the plane of the 
heterocyclic ring, or by the spatial arrangement of the groups attached 
to the double linking of the styryl group. The author hopes that an 
examination of the reduction products and additive compounds with 
hydrogen bromide will throw further light on this point. F. B. 


Process for Eliminating the Elements of Water from 
Organic Hydroxy-compounds. J. D. Rrepex A.-G. (D.R.-P. 
281902; from J. Soc. Chem. Ind., 1915, 34, 735).—When organic 
hydroxy-compounds are heated with glycollic acid or glycollide, water 
is eliminated to the almost complete exclusion of secondary reactions. 
The reaction may be carried out under diminished pressure, and no 
excessive frothing occurs. Acraldehyde is thus, for example, obtained 
from glycerol and glycollic acid, pyruvic acid from tartaric acid and 
glycollic acid, and dipentene from terpineol and glycollide. G. F. M. 


Action of Alkali Sulphide on Sodium Ethyl Thiosulphate. 
A. Gurmann (Ber., 1915, 48, 1162—1166).—An extension of the 
investigation of the behaviour of sodium ethyl thiosulphate towards 
alcoholic sodium hydroxide (Gutmann, A., 1907, i, 671; 1908, i, 
497). 

In warm alcoholic solution, sodium ethyl thiosulphate reacts with 
potassium sulphide, giving a deep yellow solution and a deposit of 
potassium sulphite. ‘The solution when boiled becomes colourless and 
sulphur separates ; a solution of potassium cyanide or sodium arsenite 
also decolorises the yellow solution. It is suggested that the action 
of potassium sulphide follows the course : 

SO,Na-O-SEt + KSH —> SO,Na-O-SEt —> SO,Na-OK + C,H,°S:‘SH 


/~\ 

K 38H 
The last substance, to which the yellow colour is due, is believed to be 
present in the solution as thioethyl potassium persulphide, C,H,*S:SK, 


which readily decomposes into ethyl mercaptan and sulphur. “The 
additional valencies in the above formule are in accord with the 


author’s views as to the cause of the reactivity of the atoms affected. 
D. F. T. 


Preparation of Chloroformic Acid Esters. A. HovusreTrer 
(D.R.-P, 282134; from J. Soc. Chem. Ind., 1915, 34, 686).—Chloro- 
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formic acid esters are obtained in good yields by the action of carbonyl 
chloride, dissolved in a solvent immiscible with water, on an alcohol or 
phenol distributed between this solvent and a layer of water. Inert 
salts are dissolved in the water if necessary in order that a consider- 
able portion of the alcohol may be present in the layer containing the 
carbonyl chloride. The non-aqueous layer may be composed of the 
chloroformic ester which is being prepared or of liquefied carbonyl 
chloride. G. F. M. 


Preparation of Amyl Acetate. FArBwEerRKE vorm. MEIsTER, 
Lucius & Brinine (D.R.-P. 282266; from J. Soc. Chem. Ind., 1915, 
34, 686).—The action of aluminium amyloxide on acetaldehyde in 
amyl alcohol solution results in the formation of amyl acetate and 
ethyl alcohol, and the products can be separated by fractional 
distillation. G. F. M. 


Heneicosoic Acid. Henry Ronpet Le Sueur and Jonn CHARLES 
Wirners (T., 1915, 107, 736—739)—Of the normal acids of the 
acetic series up to and including the acid containing twenty-two 
carbon atoms, only heneicosoic acid, C,,H,,*CO,H, has hitherto not been 
described. The missing acid has now been prepared in almost quanti- 
tative yield by the reduction of p-ketoheneicosoic acid (T., 1914, 105, 
2800) with amalgamated zinc and hydrochloric acid according to 
Clemmensen’s method (A., 1913, i, 733). It erystallises in stellar 
aggregates of stout needles, m. p. 73—74°, and forms a white silver 
salt and methyl ester, thin, lustrous scales, m. p. 49° ; the chloride reacts 
with ammonia, yielding the amide, aggregates of needles, m. p. 110°, 
and with bromine to form a bromo-acid chloride, which is converted by 
successive treatment with water and boiling aqueous potassium 
hydroxide into a-bromoheneicosoic acid, slender needles, m. p. 
65°5—66'5°, and a-hydroxyheneicosoic acid, aggregates of needles, m. p 
93—94°, respectively. 

It is also mentioned that 6-ketomargaric acid is readily reduced by 
Clemmensen’s method to margaric acid. 


Organic Per-Acids. J. D’Ans and A. Knerp (Ber., 1915, 48 
1136—1146).—In an earlier investigation (D’Ans and Frey, A., 1912, 
i, 601) the preparation of several organic per-acids has been described, 
but performic acid was obtained only as a solution of approximately 
50% concentration. By applying the same method but with an in- 
creased proportion of sulpburic acid (compare D’Ans and Frey, A., 
1914, i, 10) in the reaction mixture, a 90% solution has now been ob- 
tained ; this was a clear liquid which was unstable and gradually 
decomposed into water and carbon dioxide, a concurrent hydrolysis into 
formic acid and hydrogen peroxide also occurring but to a smaller extent. 
The instability of performic acid is indicated by a heat of decomposi- 
tion into carbon dioxide and water estimated at 92 Cals. per gram 
molecule, and certain substances such as zine dust, lead oxide, and 
sodium azoimide induce explosive decomposition of the 90% solution. 

Modifications of the original method for preparing peracetic acid are 
described and a warning is issued on account of the variable reactivity 
of acetic anhydride with pure hydrogen peroxide ; traces of sulphuric 
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acid greatly activate the acetic anhydride. Peracetic acid is much 
more stable than performic acid, and no appreciable decomposition 
occurs in a 50% solution during a fortnight ; solutions of this substance 
therefore promise to be of considerable use for oxidising purposes in 
place of Caro’s acid, an additional advantage existing in the possibility 
of varying the solvent. It is shown that with a solution of peracetic 
acid, aldehydes are oxidised to acids, primary aromatic amines to nitroso-, 
azoxy-, and azo-compounds, whilst azo-compounds are converted into 
azoxy-compounds. D. ¥. TF. 


Catalytic Reduction of Unsaturated Fats and Fatty 
Acids by Nickel Oxides. E. Erpmann (J. pr. Chem., 1915, [ii], 
91, 469—506).—This paper contains an historical review of the litera- 
ture dealing with the reduction of unsaturated fats and fatty acids, 
together with a reply to Meigen and Bartels’ criticism (A., 1914, i, 
482) of Bedford and Erdmann’s work (A., 1913, i, 70) on the catalytic 
reduction by hydrogen at ordinary pressures in the presence of nickel 
oxide. 

Meigen and Bartels maintain that nickel oxide can only act asa 
catalyst after it has been previously reduced to metallic nickel, their 
view being based on (1) the detection of the free metal in the catalyst, 
after the reduction is complete, by means of the nickel carbony] re- 
action and also by analysis, and (2) the greater rate of hardening in 
the presence of metallic nickel as compared with that when nickel 
oxide is employed. 

The author now describes a number of experiments, which prove 
conclusively that cotton-seed and other unsaturated oils are hardened 
at a far greater rate by the oxide than by metallic nickel. Further, 
the analysis, electrical conductivity, and density of the recovered 
catalyst show that when nickel oxide is used, the formation of metallic 
nickel can be completely avoided. 

In the experiments carried out by Meigen and Bartels with the 
oxide, the presence of metallic nickel in the recovered catalyst is due to 
the employment of impure oils containing reducing substances, the 
application of too high a temperature, the addition of too large an 
amount of the catalyst, and also to the hardening process being carried 
too far. 

Moreover, a positive nickel carbonyl reaction can only be taken as a 
sure indication of the presence of metallic nickel when the reaction is 
carried out at a comparatively low temperature; at 80—90°, the 
temperature employed by Meigen and Bartels, carbon monoxide exer- 
cises a reducing action on nickel oxide with the formation of carbon 
dioxide and nickel carbonyl. 

The author is of the opinion that the true catalyst concerned in the 
reduction is not the suboxide, Ni,O, but a hydride of the composition 
H:Ni-O-Ni-OH or H-Ni-O-NiH, a view which finds support in the 
peculiar behaviour of nickel hydroxide when heated in an atmosphere 
of hydrogen (Berger, A., 1914, ii, 656), and also in the liberation of 
both hydrogen and water when the recovered catalyst, after drying at 
100°, is heated under diminished pressure or in a current of inert gas 
at 250°. F, B. 
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Metal Content of Some Linoleates and “ Rosinates.” L. G. 
RapcuirFE and C, W. Parmer (J. Soc. Chem. Ind., 1915, 34, 644—645). 
—A number of pure and commercial “ rosinates’”’ have been examined 
for their metal and water content. The pure salts of cobalt, lead and 
manganese were prepared by precipitation from a solution of potassium 
abietate obtained from crystalline abietic acid. The metal content in 
each case was in agreement with the formula (C,,H,,.°CO,).M". A 
description of the preparation and uses of the commercial rosinates 
and linoleates is given, together with their metal content and loss on 
drying at 100—104°, G. F. M. 


Mixed Glycerides of Linseed Oil. G. Scnicnr (Chem. Zentr., 
1914, ii, 411; from Seifenfabrikant., 1914, 34, 673—674).—Linseed 
oil contains mixed triglycerides of stearic, palmitic, and unsaturated 
acids. La Plata linseed oil was exposed to a temperature of —8° to 
-10°, and the crystalline deposit was separated and allowed to 
crystallise at — 10° from acetone. After repeated crystallisation from 
light petroleum, alcohol and ether, a white, crystalline substance was 
obtained, m. p. 33—34°, the constants of which are in accord with the 
requirements of a linoleopalmitostearin, 

C,H,(O-CO-C,,H,,)(O*CO-C,,H,,)(O*CO-C,,H,,). 

From the mother liquors, a crystalline mass, m. p. 31—32°, was 
separated, an examination of the unsaturated fatty acids, and determina- 
tion of the constants of which indicated that it consisted of mixed 
glycerides -of oleic, linoleic, and stearic acids, probably dioleostearin 
and linoleodistearin in the proportions of 1 to 2. A substance which 
was probably an oleolinoleopalmitin was also isolated. The above 
glycerides amount to scarcely 4% of the weight of the oil, and the 
remaining 9—10% of saturated fatty acids must therefore be com- 
ponents of glycerides of very low melting point. G. F. M. 


Iodosuccinic Acids. A. Westertunp (Ber. 1915, 48, 
1179—1183).—Inactive bromosuccinic acid reacts with sodium iodide 
in acetone solution (compare Finkelstein, A., 1910, i, 453), yielding 
inactive iodosuccinic acid (compare Holmberg, A., 1913, i, 824; 1914, 
i, 139). With 7-bromosuccinic acid the same inactive product was 
obtained, the lack of optical activity being due to the ready race- 
misation of active iodosuccinic acids by iodides in aqueous or acetone 
solution. The racemisation follows the course of an unimolecular 
reaction. D. F. T. 


The Rotation of isoButyl Diacetyl-d-tartrate. Tomas STEWART 
Parrerson and Donatp New McArraur (T., 1915, 107, 814—815). 
—The rotation of isobutyl diacetyl-d-tartrate, a liquid, b. p. 183°/ 
11 mm., prepared from isobutyl d-tartrate and acetyl chloride, has been 
determined, both in the pure state and in nitrobenzene solution, over 
a wide temperature interval. The homogeneous ester shows a 
minimum value of [M], 51°57° at 70°, which appears to be displaced 
by virtue of solution in nitrobenzene, towards a lower temperature and 
also towards a lower rotation value. F. B. 
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Syntheses with the Aid of Monochloromethyl Ether. III. 
Action of Monochloromethyl Ether on the Sodium Derivatives 
of Ethyl Ethane-aff-tricarboxylate, Ethyl Butane-aads-tetra- 
carboxylate, and Ethyl Pentane-aac-tetracarboxylate. Jonny 
Lionet Simonsen (T., 1915, 107, 783—792).—The interaction, in 
benzene solution, of monochloromethyl ether with the sodium deriva- 
tives, mentioned in the title, results in the formation of ethyl y-meth- 
oxypropane-aB-tricarboxylate, ethyl af-dimethoxyhexane /feec-tetra- 
carboxylate, and ethyl ¢-methoxyhexane aaee-tetracarboxylate respec- 
tively. The method, previously employed by the author (T., 1998, 93, 
1781) for the preparation of cis-cyclobutane-1 : 3-dicarboxylic acid from 
ethyl 5-methoxybutane-aayy-tetracarboxylate, does not appear to be of 
general application for the preparation of cyclic compounds, for ethyl 
y-methoxypropane-a$f-tricarboxylate, on hydrolysis with hydrochloric 
acid, does not yield the expected cyclopropane-1 : 2-dicarboxylic acid, 
but is converted into itaconic acid, which is obtained more readily in 
this manner than by any method hitherto described. 

Ethyl y-methoxypropane-aff-tricarboxylate, a mobile oil, b. p. 161°/ 
7 mm., is hydrolysed by alcoholic potassium hydroxide to the free 
acid, decomp. 145—146°, which forms a flocculent silver salt, and loses 
carbon dioxide at 150°, yielding y-methoaypropane-aB-dicarboxylic acid, 
nodules of slender needles, m. p. 102°, si/ver salt, microscopic plates. 
The last-named acid yields citraconic anhydride on distillation under 
ordinary pressure, and when heated with acetyl chloride is converted 
into an oily anhydride of y-chloropropane-af-dicarboxylic acid. Its con- 
stitution has been established by the formation of y-bromo- and y-iodo- 
propane-af-dicarboxylic acids (compare Swarts, Jahresber., 1866, 722) 
by the action of hydrobromic and hydriodic acids; of these two di- 
carboxylic acids, the former is converted by boiling with alcoholic 
potassium hydroxide into mesaconic acid. 

Ethyl af-dimethoxyhexane-B Bee-tetracarboxylate, obtained in only small 
yield from the fraction, b. p. 230—240°/13 mm., formed by the con- 
densation of monochloromethyl ether with the sodium derivative of 
ethyl butane-aadd-tetracarboxylate, forms prisms, m. p. 92—93°, and 
is hydrolysed by concentrated hydrochloric acid to A**-hexadiene-fe- 
dicarboxylic acid, woolly needles, m. p. 180—181°, which yields a 
caseous silver salt. The main product of the condensation consists of 
an inseparable mixture, b. p. 225°/13 mm., of the preceding ester with 
ethyl butane-aadd-tetracarboxylate. 

Ethyl ¢-methoxryhexane-aace-tetracarboxylate, prepared from mono- 
chloromethyl ether and ethyl pentane-aace-tetracarboxylate, could not 
be separated from unchanged ester. The mixture, b. p. 220—222°/5 mm., 
is hydrolysed by hydrochloric acid to pimelic acid and A**-hexene-¢- 
dicarboxylic acid, small plates, m. p. 77—79°, the constitution of which 
has been proved by its oxidation to adipic acid. F. B. 


Formaldehyde Salts. Harrwic Franzen and Lupwie Hauck 
(J. pr. Chem., 1915, [ii], 91, 261—284).—When freshly precipitated 
Jead hydroxide is shaken for twenty-four hours with strong aqueous 
formaldehyde, it yields a /ead salt, C,H,,0,,Pb,, as a snow-white 
powder, having a strong odour of formaldehyde. ‘The salt decomposes 
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when kept for several weeks or when heated at 140°, the formaldehyde 
content sinking considerably below the original value. The authors 
assign to this salt the composition represented in formula II, and 
explain its formation by the alternate condensation of formaldehyde 
and lead hydroxide with the compound I, as shown in the following 
scheme: CH,(OH), + 2Pb(OH), = 2H,0 + (I.) CH,(O-Pb-OH), CHX°M 
CH,(O-Pb-O-CH,-OH), P*°H2 CH,(O-Pb:O-CH,:0-Pb-OH), —> 
(II.) CH,(O-Pb:O-CH,-O*Pb-0-CH,-O-Pb-OH),,2H,0. 

The calcium salt, Ca(O-CH,°OH),, prepared from calcium hydroxide 
and formaldehyde in strong aqueous solution, undergoes partial de- 
composition when shaken with water or alcohol; on account of this 
instability in the presence of water, the composition of the salt 
depends on the concentration of the formaldehyde solution used in its 
preparation. 

The strontium sait, CH,(O-Sr-O-CH,°OH),, separates with 7H,0, 
and is much less stable than the calcium salt; the barium salt is so 
unstable that its isolation was impossible ; the magnesium salt could 
not be obtained in a pure condition. 

The zinc, CH,(O°Zn-OH),,2H,0, cadmium, 

CH,(O°Cd-O-CH,°0°Cd-0-CH,°0-Cd-OH),,9H,0, 
and green cupric, Cu(O*CH,*O-Cu-O-CH,-OH),,2H,0, salts were pre- 
pared by the addition of the metallic sulphates to an aqueous solution of 
formaldehyde and sodium hydroxide. 

With the exception of the cupric compound, all the above salts 
form colourless or white powders, having a strong odour of form- 
aldehyde. 

Attempts to prepare the nickel, iron, aluminium, and sodium salts 
were unsuccessful. 

In view of the formation of the above salts, the authors consider 
that in the condensation of formaldehyde to sugars under the influence 
of calcium and other metallic hydroxides, formaldehyde salts of the 
type OH-CH,°O-Ca‘OH are formed as intermediate products, which 
then undergo condensation with the formation of the calcium salts of 
glycollaldehyde, glyceraldehyde, and finally of hexoses as illustrated in 
the following scheme : 
20H-CH,°0-Ca‘OH —> Ca(OH), + OH*CH,°CH(OH)-0-Ca-OH 

onmerisro"ca'O8- Ca(OH), + OH-CH,-CH(OH)-CH(OH)-0-Ca-OH. 
F. B. 


Preparation of Acetaldehyde from Acetylene. CHeEmIscHE 
Faprik GRIESHEIM-ELEKTRON (Fr. Pat. 474246 ; from J. Soc. Chem. Ind., 
1915, 34,735).—Acetaldehyde is produced by passing excess of acetylene 
through hot moderately concentrated acids, such as sulphuric (20—25%), 
phosphoric (30—35%), or organic sulphonic acids, containing mercury 
salts. The temperature of the acid must be high enough for the 
aldehyde to be continuously carried forward by the excess of acetylene 
into absorption vessels containing a suitable solvent, such as water, 
from which the aldehyde is afterwards recovered by distillation. The 
use of concentrated acids diminishes the rate of the reduction of the 
mercury salts to metallic mercury. G. F. M. 
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Inversion of Sucrose Solutions with Aspartic Acid. 
L. Rapipercer and W. Srecmunp (Chem. Zentr., 1914, ii, 396 ; from 
Oesterr.-ung. Zeitsch. Zucker-Ind., 1914, 43, 418—424).—Calculations 
based on the values previously obtained for the inversion of sucrose 
with aspartic acid (A., 1914, i, 930) show that the reaction in this case, 
as with other acids, follows the Guldberg-Waage law. G. F. M. 


Behaviour of Starch “Iodide” towards the Pukall Earthen. 
ware Cell and Vanino’s Reagent. L. Vanino and A. ScHInNER 
(Arch, Pharm., 1915, 253, 47—51),—Solutions of the common starches 
and also glycogen and inulin penetrate the Pukall cell, the “ iodides,” 
however, do not do so. Vanino’s reagent (freshly precipitated barium 
sulphate) carries down the “ iodides”’ completely, but only removes the 
starches with difficulty and incompletely. Barium sulphate also carries 
down iodine from an aqueous solution, but not from a solution in an 


organic solvent ; the former solution is, therefore, colloidal. 
J. CO. W. 


Pectin. Tx.« von Fexiunpera (Chem. Zentr., 1914, ii, 942—943 ; 
from Mitt. Lebensmittelunters. Hyg., 5, 225—256).—Protopectin occurs 
as an insoluble substance in unripe and in ripe fruits, and during 
ripening changes to pectin ; the same change occurs when protopectin is 
boiled with water or dilute acids. The pectin in protopectin is 
probably not combined with calcium, or any other metal. 

Pectin occurs in the sap of fruits and forms colloidal solutions 
precipitated by alcohol. It contains methyl alcohol as well as 
arabinose, galactose, and methylpentoses; orange pectin contains 
araban, 36-1 ; methylpentosan, 6-0 ; galactan, 49°3, and methyl alcohol, 
11°5%. 

The pectin precipitates obtained with salts are not metallic salts, but 
are probably due to electrolytic coagulation. 

Pectic acid is a feeble acid, which, however, liberates carbon dioxide 
from carbonates, It forms a white powder, the solubility of which is 
influenced by even small amounts of impurities, especially electrolytes. 

N. H. J. M. 


The Nature of Humic Acid. II. Sven Op&n (Arkiv. Kem. Min. 
Geol., 1914, 5, No. 15, 1—13).—Using the method previously 
described (A., 1912, i, 336), the author has investigated the action of 
ammonia on aqueous suspensions of humified sphagnum peat, humified 
foliage peat, and previously dried and well-washed sphagna. Ab- 
sorption of ammonia takes place, accompanied by strong salt formation 
in the case of the peats ; salt-formation with the sphagna is relatively 
unimportant. In agreement with the results previously obtained (loc. 
cit.), the existence of one or more acids in humus is considered to be 
proved. 

Ehrenberg and Bahr’s paper (A., 1914, i, 50) is replied to. 

T. 8. P. 


Mercurihaloids. F. Cauzouari and U. Tacuiavini (Atti R. Accad. 
Lincei, 1915, [v], 24, i, 925—932).—The authors have investigated 
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the additive compounds formed by hexamethylenetetramine with 
double compounds of mercuric haloids with haloids of lithium, mag- 
nesium, manganese, cobalt, and nickel. All of these compounds 
contain 2 mols. of hexamethylenetetramine, the lithium compounds 
containing 8 mols. of water and the others 10 mols. They are only 
sparingly soluble, crystallise well, and are stable in the air. The 
double compounds thus isolated in combination with hexamethylene- 
tetramine are of two types: [HgX,|M’ and [HgX,]M’,, in some 
instances only one and in others both of these types appearing. 
The following compounds were prepared and analysed : 
2LiCl,HgCl,,8H,0,20,H,.N,; 2LiBr, HgBr,,8H,0,2C,H,.N, ; 
2Lil,HgI,,8H,0, 20, H, gh; MgCl,,2HgCl,.10H, 0,2C,H,.N, ; 
MgBr,,2HgBr,,10H, O, 20 eH,.N,; Mgl,,HgI,,10H,0, 20 nH oN, ; 
Mgl,,2HgI»,10H,0,2C,H,,N, ; MnCi,,2HgCl,,10H,0,2C,H, N,; 
MnBr,,2HgBr,,10H,0,2C,H,.N, ; a bee ETL To . 


MnlI,,2HgI,,10H,0,2C,H,,N, ; CoCl,,2HgCl,,10H,0,2C,H,.N, ; 

CoBr,,2Hgbr,,10H,0,2C,H,,.H,; Col,.HgI,,10H,O,2C, H 25 

NiOl,,2HgCl,, 10H, 0, 20, H, ge; NiBr»2HgBr,,10H, O "20.0 aN, 3 
Nil,,Hgl,,10H, 0,2C,H,.N,. T. H. P. 


Quaternary Salts of Hexamethylenetetramine. V. Mono- 
halogenacetyl Derivatives of Amino-alcohols and the Hexa- 
methylenetetramine Salts Derived Therefrom. Wa rer A.JAcoss 
and MicHart HEIDELBERGER (J. Biol. Chem., 1915, 21, 403—437).— 
In this paper the authors describe the preparation of the JW chloro- 
acetyl derivatives of a number of primary and secondary aliphatic and 
aromatic amino-alcohols, CH,Cl-CO-NR’-R:OH, and the additive com- 
pounds which these derivatives form with hexamethylenetetramine. 
The chloroacetylamino-alcohols, all of which were prepared by the 
interaction of chloroacetyl chloride and the free amino-alcohols in the 
presence of aqueous sodium hydroxide, have been converted into esters 
of the general formula CH,Cl-CO-NR’-R-O-COR” by the addition of 
the acid chloride, R”’*COCI, “dissolved in chloroform to a well cooled 
solution of the chloroacetylamino- -alcohol in pyridine. 

The hexamethylenetetramine derivatives of the chloroacetylamino- 
alcohols and their esters were all prepared by bdiling equimolecular 
amounts of the components in chloroform solution. 

Chloroacetylaminomethyl alcohol yields a hexamethylenetetramine 
compound which has m. p. 154—155° (decomp.), and is not hygroscopic 
(compare Einhorn and Giéttler, A., 1908, i, 608); the benzoate, 
CH,Cl-CO-NH-CH,:OBz, forms prismatic rods, m. p. 73—73°5° (corr.) 
with slight preliminary softening ; the p-methoxybenzoate, large rosettes 
of delicate hairs, m. p. 106—107° (corr.) with slight preliminary 
sintering. Attempts to prepare the hexamethylenetetramine salts of 
the two last-mentioned esters by the usual methods resulted only in 
me of the impure quaternary salt of chloroacetylaminomethy] 
alcohol 

B-Chloroacetylaminoethyl alcohol, CH,Cl-CO-NH-CH,°CH,°OH, has 
b. p. 141 —145° (corr.)/0-25—0°35 mm., solidifies i ina freezing mixture, 
and is converted by sodium iodide in acetone solution at the ordinary 
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temperature into B-iodoacetylaminoethyl alcohol (not obtained in a pure 
condition), which forms additive compounds with hexamethylene- 
tetramine, m. p. 142—143° (decomp.), and trimethylamine, C,H,,0,N,]I, 
m. p. 138—139° (corr.), with previous sintering at 135°. 

B-Chloroacetylaminoethyl benzoate, OBz*CH,°CH,*NH-CO-CH,Cl, 
prepared by the Schotten-Baumann method (1) from f-chloroacetyl- 
aminoethy] alcohol and benzoyl chloride ; (2) from B-aminoethy! benzoate 
hydrobromide and chloroacetyl chloride, forms flat needles, softening 
at 68°5°, m. p. 69—69°5° (corr.), and yields a hexamethylenetetramine 
compound, m. p. 162° (decomp.), with previous darkening at 158°. 
The following £-chloroacetylaminoethyl esters were obtained from 
B-chloroacetylaminoethyl alcohol and the requisite acid chloride in 
pyridine solution : 

o-Toluate, O,H,Me*CO,-CH,°CH,-NH-CO-CH,Cl, faintly pink 
clusters of spears, softening at 64°5°, m. p. 65—65°5° (corr.) ; hexa- 
methylenetetramine compound, m. p. 168° (decomp.). 

p-Zoluate, glistening, felted hairs, m. p. 106—107'5° (corr.); the 
hexamethylenetetramine compound melts at 161—162° to an orange 
liquid when rapidly heated, but at a much lower temperature when 
slowly heated. 

8-Naphthoate, minute, voluminous, triboelectric needles, m. p. 
137—139° (corr.) ; hexamethylenetetramine compound, m. p. 174—176° 
(decomp.). 

o-Nitrobenzoate, syrup; the hexamethylenetetramine compound 
crystallises with chloroform (1 mol.), which is retained even on heating 
under diminished pressure at the temperature of boiling alcohol, but 
may be removed by boiling with acetone ; free from chloroform it has 
m. p. 174° (decomp.). 

The m-nitrobenzoate, not isolated in a pure condition, yields a hexa- 
methylenetetramine compound, C,,H,,0;N,Cl. 

The p-nitrobenzoate, long, prismatic needles, m. p. 127—128° (corr.), 
yields a hexamethylenetetramine compound, m. p. 182—182:5° (decomp.), 
and an additive compound with trimethylamine, C,,H,,O,N,Cl, white, 
crystalline powder, m. p. 175—176° (corr.) ; it is reduced by stannous 
chloride and hydrogen chloride in glacial acetic acid solution to the 
p-aminobenzoate, which forms pale cream-coloured, minute spindles, 
m. p. 117—118°5° (corr.) with preliminary softening, and after diazo- 
tisation in hydrochloric acid solution couples with diethylaniline 
to form £.- chloroacetylaminoethyl 4- diethylaminobenzene-p-azobenzoate, 
NEt,°C,H,-N:N-C,H,°CO,°CH,°CH,*NH-°CO-CH,Cl ; this forms red, 
microscopic rosettes of platelets, sintering at 1114, i is completely fused 
at 116°, and yields a hexamethylenetetramine compound, light orange 
crystals, m. p. 179—181]°. 

0-Acetoxybenzoate, OAc*C,H,*CO,*CH,*CH,*NH°CO-CH,Cl, glisten- 
ing, snow-white tablets, m. p. 117° (corr. ‘) with preliminary softening ; ; 
hexamethylenetetramine compound, micro-platelets, m. p. 154—156° 
(decomp.). 

p-Methoxybenzoate, rosettes of needles, m. p. 96°5—97° (corr.) with 
slight preliminary softening; hexamethylenetetramine compound, 
m. p. 153—154° (decomp.). 
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Cinnamate, delicate, glistening needles, m. p. 120—-122° (corr.). 

B-Chloroacetylaminodtethyl ether, CH,Cl‘-CO-NH-CH,°CH,:OEt, pre- 
pared from .B-aminodiethyl ether and chloroacetyl chloride in aqueous 
sodium hydroxide, has b. p. 132°%corr.)/15 mm., and forms a very 
hygroscopic hexamethylenetetramine compound, m. p. 135—145°. 

o-Tolyl B-aminoethyl ether, C,H,Me-O-CH,°CH,:NH,, obtained from 
o-tolyl B-bromoethyl ether and alcoholic ammonia at 120°, has b. p. 
128°(corr.)/19 mm. and yields a N-chloroacetyl derivative, which 
crystallises in minute prisms, softening at 39°, m. p. 39°5—40°5° (corr.), 
b. p. 168—169°/0'7 mm., and forms a hexamethylenetetramine 
compound, m. p. 162° (decomp.). 

B-Chloroacetylethylaminosthyl alcohol, CH,Cl-CO-NEt-CH,°CH,°OH, 
from ethylaminoethyl alcohol, is a pale yellow, viscid oil, b. p. 
130—135°/0°6 mm. ; the p-nitrobenzoate, 

CH,Cl-CO-N Et:CH,°CH,°0-CO-0,H,NO,, 
erystallises in colourless, minute rhombs, m. p. 73°5—74° (corr.) with 
slight preliminary softening, and yields a hexamethylenetetramine 
compound, m.p. 154—155°, to an orange liquid. 

B-Chloroacetylphenylaminoethyl alcohol, 

CH,Cl-CO:N Ph:CH,-CH,-OH, 
prepared from £#-phenylaminoethyl alcohol, forms prisms, m. p. 
67°5—68'5° (corr.) with preliminary softening; the p-nitrobenzoate, 
CH,Cl-CO-N Ph'CH,°CH,°0°CO°C,H,°NO,, crystallises in faintly 
yellow spears, m. p. 115—116° (corr.) with slight preliminary soften- 
ing and yields a hexamethylenetetramine compound, melting at 
167—168° to an orange paste. 

B-Bromoacetylphenylaminoethyl alcohol, obtained together with a 
substance, m. p. 131—133°, by the interaction of bromoacetyl bromide 
and f-phenylaminoethyl alcohol in cold benzene solution, forms 
rhombic crystals, m. p. 58—60° (corr.). 

p-Dimethylamino-B-phenylaminoethyl alcohol, 

N Me,°C,,H,*N H-CH,°CH,-OH, 

prepared by boiling a mixture of p-aminodimethylaniline, ethylene 
chlorohydrin and water for two hours, forms hygroscopic, almost 
colourless aggregates of irregular plates, m. p. 32°5—35° (corr.), b. p. 
215—217°/16 mm., and yields a N-chloroacetyi derivative in colourless 
rhombs, m. p. 85°5—-87° (corr.) with preliminary softening. 

p-Methoxy-B-phenylaminoethyl alcohol, obtained in a similar manner 
from p-anisidine, has m. p. 43°5—44:5° (corr.), b. p. 188—191°/8 mm. 

p-Nitrobenzo-y-bromopropylamide, NO,*C,H,-CO-NH-C,H,Br, _ pre- 
pared by the gradual addition of aqueous sodium hydroxide with 
constant shaking to a well-cooled mixture of p-nitrobenzoy! chloride in 
benzene and aqueous y-bromopropylamine hydrobromide, crystallises 
in minute, colourless needles, m. p. 107-°5—108° (corr.) with slight 
preliminary softening, and is transformed by heating on the water- 
bath in aqueous solution into y-aminopropyl p-nitrobenzoate hydro- 
bromide, NO,-C,H,°CO,*C,H,*NH,,HBr, from which the free ester is 
liberated, by the action of aqueous sodium hydroxide, as an oil and 
then gradually undergoes rearrangement into p-nitrobenzo-y-hydroxy- 
propylamide, NO,*C,H,-CO-NH-C,H,-OH. ‘The latter compound 


i. 778 ABSTRACTS OF CHEMICAL PAPERS. 


crystallises in heavy, rhombic prisms, m. p. 102°5—103°5° (corr.), 
and when boiled with chloroacetic anhydride in chloroform solution is 
converted into y-p-nitrobenzoylaminopropyl chloroacetate, 
CH,Cl-CO,°C,H,°NH-CO-C,H,:NO,, 
faintly yellow, crystalline aggregates, m. p. 93—106°. 
y-Chloroacetylaminopropyl p-nitrobenzoate, 
NO,°C,H,°CO,°C,H,*-NH:CO-CH,Cl, 
prepared from y-aminopropy! p-nitrobenzoate and chloroacetyl chloride 
in the presence of aqueous sodium hydroxide at a low temperature, 
forms aggregates of flat needles, m. p. 783—79°, and yields a hexa- 
methylenetetramine compound, m. p. 178—179°, with preliminary 
darkening. 
y-Chloroacetylaminopropy! p-methoxybenzoate, obtained in a similar 
manner from y-aminopropyl p-methoxybenzoate, crystallises in faintly 
pink, radiating masses of delicate hairs, softening at 172°, m. p. 
72°5—73° (corr.), and forms a hexamethylenetetramine compound, 
erystallising in glistening leaflets, m. p. 167—168°, to an orange 
liquid. 
B-Chloroacetylaminoisopropyl alcohol, 
CH,Cl-CO-NH-CH,:CHMe:OH, 
from 8-aminoisopropy! alcohol (Gabriel and Meymann, A., 1890, 1266) 
has m. p. 33—34°5° (corr.), b. p. 131—132°%corr.)/0°6 mm., and yields a 
hexamethylenetetramine compound (decomp. 171—172°) ; the p-nitro- 
benzoate, NO,*C,H,°CO,-CHMe-CH,-NH-CO-CH,Cl, crystallises in 
faintly yellow, silky needles, m. p. 133°5—134°5° (corr.) with slight 
preliminary softening, and forms a hexamethylene compound, faintly 
yellow plates, darkening above 170°, m. p. 180—182° (decomp.). 
B-Aminoisopropyl p-nitrobenzoate hydrobromide, 
NO,°C,H,°CO,-CHMe:CH,-NH,,HCl, 
obtained hy boiling 8-p-nitrobenzoylaminoisopropyl bromide (Uedinck, 
A., 1899, i, 497) with water until completely dissolved, has m. p. 
221—222°, and is converted by aqueous alkali into p-nitrobenzo-B- 
hydroxy-n-propylamide, NO,*C,H,-CO-NH-CH,-CHMe:OH, glistening 
platelets, m. p. 168—169°, and not the free aminoisopropyl ester as 
stated by Uedinck. 
B-p-Nitrobenzoylaminoisopropyl chloroacetate, 
CH,Cl-CO,-CHMe-CH,°NH:-CO-0,H,:NO,, 
prepared from the preceding amide by heating with chloroacety] 
chloride in chloroform solution, crystallises in almost colourless plates 
and prisms, m. p. 89—94° (corr.), and yields a hexamethylenet: tramine 
compound, m. p. 175—178°. 
8-Chloroacetylamino-n-butanol, CH,Cl-CO-NH°C,H,°OH, m. p. 30° 
(corr.), b. p. 165—167°%corr.)/0‘7 mm., forms a hygroscopic hexa- 
methylenetetramine compound, sintering at 122°, m. p. 125°; the 
p-nitrobenzoate, NO,*C,H,*CO,°C,H,-NH-CO-CH,Cl, crystallises in 
almost white rosettes of minute prisms, m. p. 79° (corr.), and yields a 
hexamethylenetetramine compound, thick, faintly yellow plates, darken- 
ing above 165°, m. p. 170—172° (decomp.). 
B-Chloroacetylamino - y - butanol, OH-CHMe:-CHMe-NH-CO-CH,C), 
has m. p. 38—39° (corr.), b. p. 119°(corr.)/0°3 mm., and forms a hexa- 
methylenetetramine compound, m. p. 167—169°; the p-nitrobenzoate, 
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NO,°C,H,°CO,*-CHMe-CHMe:NH:CO°CH,Cl, crystallises in pale cream- 
coloured rosettes of delicate leaflets, m. p. 117—118° (corr.), and yields 
a hexamethylenetetramine compound, colourless micro-crystals, m. p. 
189—191° (decomp. ). 

y-Chloroacetylamino-B-pentanol, OH-CHMe-:CHEt:NH°CO:CH,Cl, is 
a waxy solid, m. p. 52—60°, b. p. 126—128°/0°3 mm., and forms a 
hygroscopic hexamethyltetramine compound, m. p. 167—168° (decomp.) 
with preliminary darkening, 

a-Chloroacetylamino-B-methyl-B-butanol, 

OH:CMeEt-CH,’NH-CO-CH,Cl, 
has b. p. 134°(corr.)/0°7 mm.; the hygroscopic hexamethylenetetramine 
compound has m. p. 170° (decomp.). 
y-Chloroacetylamino-B-methyl-B-butanol, 
OH-CMe,*CHMe:NH-CO-CH,Cl, 
b. p. 122° (corr.)/0°4 mm., yields a hexamethylenetetramine compound, 
m. p. 174—175° (decomp. ). 

8-Hydroxy-8-phenylethylamine, prepared by reducing benzaldehyde 
cyanohydrin with sodium amalgam in alcoholic solution, keeping the 
mixture just acid with acetic acid (compare D.R.-P. 193634), forms a 
N-chloroacetyl derivative, OH-CHPh:CH,-NH:CO-CH,Cl, which crys- 
tallises in thick plates, softening at 108°, m. p. 109—109-5° (corr.), and 
yields a hexamethylenetetramine compound, m. p. 179° (decomp.). 

8-Hydroxy-B-p-tolylethylamine, C,H,Me-CH(OH):-CH,°NH,, obtained 
in a similar manner from p-tolualdehyde cyanohydrin, forms snow- 
white crystals, m. p. 68—69° (corr.); the N-chloroacetyl derivative 
crystallises in thick, colourless plates or prisms, m, p. 81—82° (corr.) 
with preliminary softening. The preparation of B-hydroxy-B-p-methoxy- 
phenylethylamine from anisaldehyde cyanohydrin is also described. 

8-Hydroxy-af-diphenylethylamine (Erlenmeyer, A., 1899, i, 760) 
yields with chloroacetic anhydride in benzene solution a N-chloroacetyl 
derivative, OH*CHPh-CHPh:NH:CO:CH,Cl, which crystallises in 
interlaced, hair-like needles, m. p. 194—194°5° (corr.), and forms a 
hexamethylenetetramine compound, crystallising with chloroform in 
hexagonal platelets ; after removal of the chloroform at 100° under 
diminished pressure, the compound has m. p. 174° (decomp.). 

The N-chloroacetyl derivative of iso-B-hydroxy-af-diphenylethyl- 
amine (Erlenmeyer, Joc. cit.), prepared in a similar manner, forms 
colourless needles, m. p. 156—157° (corr.), and yields a hexamethylene- 
tetramine compound, m. p. 197—199° (decomp. ). F, B. 


Quaternary Salts of Hexamethylenetetramine. VIII. Miscel- 
laneous Substances Containing Aliphatically Bound Halogen 
and the Hexamethylenetetraminium Salts Derived Therefrom. 
Watrer A. Jacoss and Micnag, HeEmpEeserceEr (J. Biol. Chem., 1915, 
21, 465—475)—An account of the preparation of a number of 
substances, which could not be logically incorporated in the previous 
papers, 

B-Hydroxyethylhexamethylenetetraminium iodide, prepared from 
ethylene iodohydrin, crystallises in needles, m. p. 157° (decomp.). 

y-Chloropropylhexamethylenetetraminium bromide, from trimethylene 
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chlorobromide, forms irregular micro-prisms, which turn yellow above 
140°, m. p. 180—183° (decomp.); y-Aydroxypropylhexamethylenetetr- 
aminium iodide, from trimethylene iodohydrin ; cetylhexamethylenetetr- 
aminium iodide, softens at 131° and melts gradually up to 157°, with 
evolution of gas. 

B-Phenylethyl iodide, prepared from the chloride (Barger, T., 1909, 
95, 2194) and sodium iodide in acetone solution, has b. p. 
104:5—130°5°/28 mm., and forms a hexamethylenetetramine compound, 
cerystallising in pale yellow cubes, m. p. 159° (decomp.). 

o-Lodobenzylhexamethylenetetraminium bromide effervesces and turns 
yellow at 173—175°. 

B-Carbethowyethylhexamethylenetetraminium iodide, from ethyl B-iodo- 
propionate, crystallises in glistening leaflets, m. p. 137—138° 
(decomp.). 

sec.-Octyl bromoacetate has b. p. 137° (corr.)/18 mm., and forms a 
gelatinous hexamethylenetetramine compound. 

The additive compound of hexamethylenetetramine with bornyl 
bromoacetate has m. p. 178—181° (sintering at 170°) ; with menthyl 
bromoacetate, m. p. 153—154°; with phenyl bromoacetate, m. p. 
149—150°. 

Tribromo-p-tolyl bromoacetate, prepared from tribromo-p-cresol and 
bromoacetyl bromide in aqueous sodium hydroxide solution, forms 
cream-coloured prisms, softening at 60°, m. p. 60°5—61°5° (corr.). 

o-Nitrophenyl bromoacetate, m. p. 55°5—56° (corr.), yields a hexa- 
methylenetetramine compound, greyish micro-prisms, m. p. 149—150°. 

The chloroacetyl derivatives of 1-benzeneazo-2-naphthol forms 
orange, felted needles, m. p. 127—128° (corr.). 

B-Hydroxyethyl p-methoxybenzoate, from ethylene glycol and anisoy] 
chloride in pyridine solution, has b. p. 149—150° (corr.)/0°4 mm., 
and reacts with chloroacetyl chloride in benzene solution, yielding 
B-chloroacetoxyethyl p-methoxybenzoate, 

CH,Cl-CO,°CH,°CH,°0-CO:C,H,OMe, 
b. p. 170—175°/0'5 mm., m. p. 45°5—46°5° (corr.), which forms a 
hygroscopic hexamethylenetetramine compound, softening at 70°, and 
gradually melting below 90°. 

Ethylene dianisate, obtained as a by-product in the preparation of 
B-hydroxyethyl p-methoxybenzoate, crystallises in prisms, m. p. 
117—117°5°, with slight preliminary softening. 

w - Chloroacetylaminoacetophenone, . CH,Cl-CO-NH:CH,-CO-O,H,, 
crystallises in micaceous scales, m. p. 124—126°5° with preliminary 
softening; the hexamethylenetetramine compound forms  micro- 
platelets having a faint yellowish-green tinge, m. p. 149—150° 
(decomp. ). 

Chloroacetylamino-4 : 4'-tetramethyldiaminodiphenylmethane, 

CH,Cl-CO-NH-CH(C,H,:N Me,),, 
prepared from leucoauramine and chloroacetyl chloride, crystallises in 
colourless plates and needles, melting at 164—164°5° (corr.) to a 
deep-green liquid; the hexamethylenetetramine compound has m. p. 
175° (decomp. 179°). 

Chloroacetotriphenylmethylamide, CH,Cl‘CO-NH:CPh,, forms snow- 
white, interlaced hairs, m. p. 201—202°5° (corr.), and yields a hexa- 
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methylenetetramine compound which crystallises in small, transparent 
cubes, m. p. 194—195° (decomp.), after turning yellow at 150°. 
B-Acetyl-a-chloroacetyl-a-phenylhydrazine forms a hexamethylene- 
tetramine compound, long, silky needles, m. p. 192—193°. 
B-Chloroacetyl-a-phenyl-a-benzylhydrazide, prepared from a-phenyl- 
a-benzylhydrazine, has m. p, 112°5—113°5°, and yields a hexamethylene- 
tetramine compound, m. p. 145—146°. F. B. 


The Salting-out of Amino-acids and the Separation of 
Amino-acids with the Aid of Neutral Salts. P. Pretrrer and 
Fr. Wirrka (Ber., 1915, 48, 1041—1047).—It has been shown 
(Pfeiffer and von Modelski, A., 1912, i, 949; 1913, i, 709) that the 
simple amino-acids and the polypeptides possess the property of forming 
additive compounds with neutral salts; such compounds can be used 
for the separation of amino-acids, and the influence of neutral salts on 
the solubility of amino-acids (A., 1912, i, 949) can be applied to the 
same object. 

It is observed that glycine, tyrosine, and aspartic acid are not 
precipitable by salts, whereas alanine can be caused to separate to a 
slight extent by ammonium sulphate solutions, whilst d/-leucine and 
di-phenylalanine are precipitated to a much more considerable extent. 
Ammonium sulphate was found to have the most marked effect, but 
sodium and potassium chlorides, sodium and magnesium sulphates, 
sodium and potassium acetates, and potassium oxalate were also 
effective. The amino-acids under these conditions separate in the free 
state, and the varying ease with which the amino-acids are salted-out 
permits the separation of such pairs as glycine and phenylalanine, 
l-leucine and glycine in this way. 

The additive compounds of calcium chloride with glycine and d- or 
dl-alanine are very soluble in water, but a marked difference exists 
between the solubilities of the compounds in aqueous alcohol, the glycine 
compound being sparingly soluble in this solvent, It is thus possible 
to effect a satisfactory separation of these amino-acids. As copper 
glycine gives a blue compound, CaCl,,(NH,*CH,°CO,),Cu,3H,0, with 
calcium chloride, the compound being very soluble in water, it is 
necessary to free the glycine-calcium chloride compound from calcium 
chloride before attempting to convert it into copper-glycine. 

D. F. T. 


Anhydrides and Amines from aAmino-acids. II. F. 
Graziani (Atti R. Accad. Lincet, 1915, [v], 24, i, 936—941)—The 
results obtained by heating certain a-amino-acids with glycerol or with 
hydrocarbons (ibid., 822) support Balbiano’s view that the intervention 
of glycerol is unnecessary for the anhydrification of a-amino-acids. 
Contirmatory results have now been obtained with leucine, tyrosine, 
and cystine, which were heated with glycerol or with diphenylmethane. 

a. ME, ®. 


Preparation of Glutamic Acid and Betaine from Molasses 
Residues. K. Anpriik (Zeitsch. Zuckerind. Béhm., 1915, 39, 
387—391).—The concentrated residue (1 kilo.) is treated with 450 grams 
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of tartaric acid in 30% solution. After one hour it is filtered from the 
potassium tartrate, evaporated down to about 15° Bg., and crystals of 
glutamic acid added. In about twelve hours the glutamic acid 
crystallises out. The acid is recrystallised twice, the second time with 
a little blood charcoal. The yield is about 60 grams. Instead of 
tartaric acid, sulphuric or phosphoric acid may be employed. The 
yield of glutamic acid is then, however, only about 30 grams. 

To obtain betaine, the residues, treated with phosphoric acid as 
already described, are left for forty-eight hours, filtered from the 
mixed crystals of potassium phosphate and glutamic acid, treated with 
a further 300 c.c. of 40% phosphoric acid, and evaporated down until the 
weight is about 800 grams. After forty-eight hours, it is filtered from 
the crude betaine phosphate (160—190 grams) which separates. It is 
desirable to obtain the phosphate in as pure a state as possible before 
preparing the free betaine. The phosphate (100 grams) is dissolved 
in 750 c.c. of warm water, treated with about 20 grams of slaked lime, 
as milk of lime (D about 1-035), until alkaline, filtered from calcium 
phosphate, and evaporated until crystals begin to form. The yield 
of pure betaine is about 7% of the molasses residue. 

N. H. J. M. 


Xylohexosamic Acid, its Derivatives and their Bearing on 
the Configuration of isoSaccharic and Epiisosaccharic Acids. 
P. A. Levene and F. B. La Force (J. Biol. Chem., 1915, 21, 
351—359. Compare this vol., i, 601).—On successive treatment with 
ammonia and hydrocyanic acid, and subsequent hydrolysis of the 
resulting nitrile, /-xylose yields a J/-xylohexosamic acid, which is 
converted by deamination and oxidation into an ad-anhydrotetrahydr- 
oxyadipic acid. From the method of preparation it follows that the 
amino-acid has the configuration of either /-glucosamic acid or 
l-idosamic acid, whilst the anhydro-acid is either /-ad-anhydrosaccharic 
acid or /-ad-anhydroidosaccharic acid. 

The configuration of the amino-acid has been determined from the 
following considerations. Of the four hexosamic acids corresponding 
to the /-saccharic acid series, /-glucosamic and /-glucosamic acids will 
give rise to the same aé-anhydrosaccharic acid, whilst /-mannosamic 
and /idosamic acids will yield different anhydro-acids, namely, 
anhydromannosaccharic and anhydroidosaccharic acids. If the anhydro- 
acid, obtained from /-xylohexosamic acid, has the configuration of 
ad-anhydrosaccharic acid, it must be identical in all respects with the 
exception of the sign of its rotation with one of the anhydro-acids, 
isosaccharic and epiisosaccharic acid, derived from d-glucosamine. It 
is found, however, that the anhydro-acid differs in m. p., magnitude of 
its rotation, and in the properties of its potassium hydrogen salt from 
either of these acids, and therefore has the configuration of ad-anhydro- 
idosaccharic acid. 

The epimeric anhydrotetrahydroxyadipic acid, prepared from the 
lactone of the above /-xylohexosamic acid by successive deamination 
and oxidation, proved to be identical in all respects, except in the sign 
of its rotation, with epitsosaccharic acid. 

The latter acid, therefore, has the configuration of aé-anbydro- 
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saccharic acid, whilst isosaccharic acid must be ad-anhydromanno- 
saccharic acid. 

From these results it follows that chitose, chitonic and chitaric 
acids have the configuration of ad-anhydromannose, aé-anhydro- 
mannonic acid, and aé-anhydrogluconic acid respectively. 1-Xylohexos- 
amic acid, C,H,,0,N, prepared by the interaction of /-xylosimine and 
concentrated hydrocyanic acid and subsequent hydrolysis with hydro- 
chloric acid, crystallises in large, colourless prisms, decomp. 235° with 
previous darkening at 190°, [a]? + 11°77° after twenty minutes, falling 
to —3°01° after forty hours. It is converted by alcoholic hydrogen 
chloride into 1-xylohexosaminolactone hydrochloride, C,H,,0;NCIl, 
spherical aggregates of prismatic needles or long prisms, m. p. 195° 
(decomp.), with previous browning at 180°. With benzaldehyde and 
hydrogen chloride in alcoholic solution, it yields ethyl 1-dibenzylidene- 
aylohexosamate hydrochloride, C,.H,,O,NCI, m. p. 217°. 

On treatment with silver nitrite in hydrochloric acid solution and 
subsequent oxidation with nitric acid, it is converted into 1-ad-anhydro- 
idosaccharic acid, C,H,O,,2H,O, colourless, prismatic needles, m. p. 
226° (decomp.), [a]> —93°32° (potassium hydrogen salt, long, colourless 
needles), whilst the amino-lactone hydrochloride, when submitted to 
the same treatment, gives rise to l-ad-anhydrosaccharic (1-epiisosaccharic) 
acid, m. p. 163°, which was isolated by successive conversion into the 
potassium hydrogen, C,H,O,K,H,O, [aps — 38°09°, and lead salts. 

' FB 


Methylation of Glucosamic Acid. A Way from Sugar to 
Betaine. Hans Prinesnem (Ber., 1915, 48, 1158—1161).—When 
glucosamic acid is methylated by means of methyl sulphate and barium 
hydroxide solution, the molecule undergoes fission, the products being 
betaine and an uncrystallisable solid consisting probably of a 
methylated tetrose (compare Haworth, T., 1915, 107, 8). Attention 
is drawn to the possible connexion of such a reaction with the 
occurrence of betaine and of proteins in the sugar beet. D. F. T. 


New Investigations on Metallicarbamides. G. A. BarsreEri (Aéti 
R. Aecad, Lincei, 1915, [v], 24, i, 916—921. Compare A., 1913, i, 959 ; 
this vol., i, 507).—Aluminicarbamide chloride, bromide and nitrate could 
not be obtained, owing to their excessive solubility, but various other 
salts have been prepared and are found to be analogous to, and 
probably isomorphous with, the corresponding salts of chromi-, ferri- 
and vanadi-carbamide, since aluminicarbamide and vanadicarbamide 
perchlorates form mixed crystals. The salts of titanicarbamide are 
highly unstable and soluble, and only the perchlorate has been 
isolated in the pure state ; the existence of the perchloric acid residue, 
which is a strong oxidising agent, in the same compound as tervalent 
titanium, which is a powerful reducing agent, furnishes confirmation of 
the fact that the atom of the metal forms a complex with the 
carbamide molecules. The following new compounds are described. 

Aluminicarbamide perchlorate, [Al(CON,H,),|(ClO,),, forms white, 
microscopic prisms ; the permanganate, [Al(CON,H,),|(Mn0O,),, forms 
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black crystals giving a violet solution, and, in the solid state, is soluble 
in all proportions with the perchlorate ; the dichromate, 
[Al(CON,H,),],(Cr,0;)s, . 
orange crystals; the todide, [Al(CON,H,),|I,, white, crystalline 
powder ; the periodide, [Al(CON,H,),|I,,31,, crystals of the colour of 
graphite; the sulphate periodide, | Al(CON,H,),|SO,L,I,, orange-red 
erystals; the nitrate wperiodide, [Al(CON,H,),\(NO,).I,I,, red, 
crystalline powder. 

Titanicarbamide perchlorate, [Ti(CON,H,),|(ClO,)., forms a stable, 
lilac powder, and gives a violet aqueous solution, which rapidly loses 
its colour. 

Chromicarbamide persulphate,[Cr(CON,H,).].(S,0,)3, forms a greenish- 
white, crystalline powder, which gradually changes to well-formed, 
green crystals, and ferricarbamide persulphate, {Fe(CON,H,),],(S8,0,),, 
a bluish-green, crystalline powder, giving a yellow aqueous solution. 

z. &, P. 


Preparation of Carbamides of Brominated Monobasic Fatty 
Acids. FARBENFABRIKEN vorm. F. Bayer & Co., and Kwnoui & Co. 
(D.R.-P. 283105; from J. Soc. Chem. Ind., 1915, 34, 735).— 
Symmetrical diacylated carbamides of the formula 

_ R-CO-NH-CO-NH:CO-R, 
where R-CO is a brominated fatty acid residue, are converted by weak 
saponifying agents into monoacylated carbamides. Thus, bis-bromo-a- 
ethylbutyrylcarbamide in methyl alcohol gives with aqueous ammonia 
bromo-a-ethylbutyrylearbamide, and is-a-bromoisovalerylcarbamide 
suspended in water gives with NV/l-sodium hydroxide, a-bromoiso- 
valerylcarbamide. G. F. M. 


Constitution of Carbamides. II. Relation of Cyanamide to 
Urea. Constitution of Cyanamide and the Mechanism of its 
Polymerisation. Emm ALPpHonsE WERNER (T., 1915, 10'7, 715—728). 
—The author points out that the properties of cyanamide are character- 
istic of a tautometric substance, its remarkable stability in aqueous 
solution being probably due to an electrostatic equilibrium between 
the acidic form (I) and the basic form (II) : 

(I) NH:C:NH = CN-NH, (II). 

The polymerisation by acids and alkalis is explained by the aid of a 
theory similar to that already employed to account for the polymerisa- 
tion of cyanic acid (T., 1913, 103, 1017). 

Addition of an acid disturbs the equilibrium by neutralisation of the 
basic form, and thus causes the acidic form to undergo the changes 
illustrated in the following scheme : 


NH N-~- — N 
oF Nc. 
Z.- ome NH, Nal NH,. 
Alkalis, on the other hand, neutralise the acidic form and induce 
polymerisation as follows : 
N N NH NH 
CF —+»cF ww > cZ —> NH:CC SUINH. 


\NH, \vit— \NH-- \nH”% 
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Dicyanodiamide, being a perfectly neutral substance, can only be a 
transition product formed from the cyanamide in its effort to attain 
equilibrium with the base or acid. In the latter case equilibrium is 
soon attained by further hydrolysis of the dicyanodiamide to the 
strongly basic dicyanodiamidine, whilst in the case of the action of 
bases the diamide is hydrolysed to a strong acid, probably Hallwachs’ 
amidodicyanic acid. Since the acid character of cyanamide is more 
pronounced than the basic property, a weak base should exert a greater 
accelerating effect on the polymerisation than a correspondingly weak 
acid. Experiments carried out with acetic acid and ammonia confirm 
this view. 

The polymerisation of cyanamide to dicyanodiamide by heat alone, and 
the formation of melamine by heating cyanamide above 200° find a 
ready explanation on the author’s theory. 

The behaviour of cyanamide towards nitrous acid is also in agree- 
ment with the above view, that cyanamide in solution consists of an 
equilibrium mixture of the amino- and di-imino- forms. 

In the presence of acetic acid, nitrous acid has practically no action 
on cyanamide, but in the presence of sulphuric about half the 
theoretical amount of nitrogen required by the equation : 

CN:NH, + HNO, =N,+H,+CN-OH 
is evolved in the course of two minutes, and this is followed by a very 
slow evolution of gas, largely composed of carbon dioxide, and mainly 
due to the gradual hydrolysis of the cyanic acid produced in the first 
stage. An examination of the residual liquid showed that, after 
twenty minutes, nearly 60% of the cyanamide was unchanged, whilst, 
after twenty hours, 13% was still undecomposed. These results show 
that whilst all the cyanamide present at the outset in the amino-form 
is rapidly decomposed by nitrous acid in the usual manner, the more 
stable imino-form changes very slowly at the ordinary temperature 
into the amino-form, which is then attacked as fast as it is generated. 
A normal solution of cyanamide contains approximately 60% in the 
di-imino-form. Contrary to the usual view, cyanamide is a remarkable 
resistant to hydrolysis; no trace of carbamide could be detected 
after heating with water or with dilute acids and alkalis. This 
behaviour is readily explained on comparing the formula of carbamide, 


N 
NHC i with that of cyanamide; the relation between the two 


compounds is evidently not the simple one so generally supposed, 
namely, that of nitrile and amide. 

The hydrolysis of cyanamide to carbamide by means of nitric and 
hydrochloric acids in moist ethereal solution is also described and 
discussed from the point of view of the author’s theories. F. B. 


Halogen Compounds of Molybdenum and Tungsten. X. 
The Cyanides of Tungsten and Molybdenum. The Valency 
of the Central Atoms in their Complex Anions. ArrnuR 
Rosennem and Eire, Deun (Ber., 1915, 48, 1167—1178).—The 
compound K,W,Cl, (Olsson, A., 1913, ii, 328; 1914, i, 504, 944) is 
conveniently prepared by the action of tin on a solution of potassium 
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tungstate saturated with hydrogen chloride, a yield of 55% being 
obtained in two days. 

By a process analogous to that used for molybdenum (Rosenheim 
and Koss, A., 1906, i, 603) the action of sodium paratungstate on 
sodium thiocyanate in dilute hydrochloric acid followed by the addition 
of pyridine gave a compound W(OH),(SCN),,20,H;N, containing 
quinquevalent tungsten ; this compound dissolves in potassium cyanide 
solution to a blue solution which turns yellow on warming and can be 
made to yield a cadmium salt, [Cd(NH,),].[ W(CN),],2H,0. 

The potassium salt, K,W(CN),,2H,O, when treated with concentrated 
hydrochloric acid in the cold gives the acid, H,W(CN),,6H,0, a yellow, 
crystalline powder, and reacts with a solution of thallous nitrate, 
giving yellow needles of the thallium salt, Tl,W(CN),. 

It is shown by experimental evidence that the method of examination 
with ammoniacal silver nitrate solution is applicable to the compounds 
of tungsten and molybdenum of lower valency ; with this reagent, 
results were obtained indicating that with the compounds 

K,W(CN),,2H,0, 
K,Mo(CN),,2H,0, and K,Mo(OH),(CN),,6H,O, even in the presence 
of additional cyanide ions, the valency of the central metal atom was 
between 4 and 5, whilst with solutions of the two former which had been 
oxidised with potassium permanganate solution, the reagent indicated a 
valency between 5 and 6 (compare Olsson, Joc. cit.). These abnormal 
results are attributed to the effect of auxiliary valencies. D. F. T. 


The Walden Rearrangement in the Hexoses. P. A. Lrvene 
and F. B. La Forces (J. Biol. Chem., 1915, 21, 345—350).—In view 
of the isolation of a diazo-ester having the constitution 


Pas N—=N 

I. CHPh | be , 
\o-CH-CH(OH)-CH(OH)-6-CO,R 

by the action of nitrous acid on ethyl benzylideneglucosamate, 
the authors are of the opinion that the replacement of the amino- 
group by hydroxyl and halogen in amino-acids and esters takes place 
owing to the intermediate formation of diazo-compounds of this type, 
and explain the formation of epimeric or stereoisomeric derivatives 
from the free amino-acids and their esters respectively on the assump- 
tion that the production of the diazo-compound is followed by another 
intermediate phase in which one of the nitrogen atoms becomes 
detached from the carbon atom, whilst the other still remains united 
to it, the nitrogen atom to become detached first being determined 
by the nature of the other groups in combination with the original 
asymmetric carbon atom. The difference in the behaviour of the free 
amino-acid and ester may be represented by the following scheme : 


R. _CO,H(or R R. _,00,R 
og 2H( ) \ 04 2 
<——=N x OH-N,’ “H 


Whether the above views apply to the simpler amino-acids, in which 
the formation of a diazo-compound is accompanied by the complete 
loss of molecular asymmetry, or only to the hexosamic acids where the 
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formation of a diazo-compound at the a-carbon atom does not involve 
the complete disappearance of the asymmetric character of the 
remainder of the molecule, is not definitely stated. 

Ethyl monobenzylideneglucosamate hydrochloride, C,,H,,O,NCl, pre- 
pared by passing hydrogen chloride into a suspension of glucosamic 
acid in a solution of benzaldehyde in alcohol, forms long, colourless 
needles, m. p. 167—168° (decomp.), and, on treatment with sodium 
nitrite and acetic acid in aqueous solution at 0°, is converted into 
ethyl diazobenzylideneglucosamate | By-dthydroxy-de-benzylidenedioxy-a-di- 
azohexoate| (formula I above), which forms a light yellow powder, 
and reacts with ethereal hydrogen chloride and hydrogen bromide with 
evolution of nitrogen, but neither of the resulting compounds nor the 
products formed from them by the removal of the benzylidene residue 
have yet been isolated in a state of purity. F. B. 


Hydrazides and Azoimides of Organic Acids. XXXI. 
Hydrazides and Azoimides of Oxalic Acid. Turopor Curtius [and 
Kart Hocuscuwenper] (J. pr. Chem., 1915, [ii], 91, 415—441. 
Compare this vol., i, 124, 169).—This paper deals mainly with the 
preparation and reaction of the hydrazide and azoimide of oxamic 
acid and the semihydrazide, NH,*-NH-:CO-CO,Et, and semiazoimide, 
N,°CO-CO, Et, of ethyl oxalate. 

When heated with acetic anhydride, oxamylhydrazide (semioxam- 
azide) (Kerp and Unger, A., 1897, i, 270) yields a diacetyl derivative, 
NH,°CO:CO-NH-NaAc,, crystallising in lustrous, white, silky needles, 
m. p. 184—185°; the benzoyl derivative, NH,-CO-CO-NH-NHBz, 
prepared from the hydrazide and benzoyl chloride in the presence of 
aqueous sodium carbonate, forms clusters of slender, white needles, 
m. p. 231—232°. 

On treatment with sodium nitrite at -5° in aqueous solution, 
oxamylhydrazide hydrochloride is converted into oxamylazoimide, 
NH,°CO-CO-N,, which crystallises in microscopic needles or plates, 
and explodes when rubbed or heated at 115°. When warmed with 
alcohol, the azoimide is transformed into ethyl allophanate ; with water 
it yields azoimide, oxamic acid, and a substance, m. p. 117°; with 
moist acetone it gives rise to carbamide. 

At the ordinary temperature, it reacts with aniline and p-toluidine 
in acetone solution and with phenylhydrazine in ethereal solution, 
yielding as-phenylbiuret, as-p-tolylbiuret (Pickard and Carter, T., 1900, 
79, 844), and oxamy]phenylhydrazide respectively.: 

In addition to the azoimide described above, the action of sodium 
nitrite on oxamylhydrazide hydrochloride gives rise to hydrazidiox- 
amide (s-dioxamylhydrazide), N,H,(CO*CO-NH,),, which separates from 
water in white flocks, m. p. 302—303° (decomp.). That the last- 
named substance owes its formation to the interaction of oxamyl- 
azoimide with unaltered oxamylhydrazide is shown by the fact that it 
is the sole product when only half the theoretical amount of nitrite 
necessary for the conversion of the hydrazide into the azoimide is 
employed. Hydrazidioxamide possesses marked acid properties and 
yields a yellow silver salt. 

Ethyl oxalhydrazinate, NH,*NH:CO-CO,Et, obtained together with 
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a small amount of oxalhydrazide by the interaction of ethyl oxalate 
and hydrazine hydrate below — 13°, crystallises in short, stout needles, 
m. p. 52—53°, evolves gas and solidifies at 152°, and then remains 
unfused even at 300°. It decomposes slowly when kept, and reacts 
with concentrated aqueous ammonia and with benzaldehyde to form 
oxamylhydrazide and the benzylidene derivative, m. p. 133—134°, 
described by Stollé (A., 1911, i, 357); the condensation product with 
acetone forms a syrup. On treatment with ethereal hydrogen chloride, 
its alcoholic solution yields a hydrochloride which crystallises in 
deliquescent, lustrous, white leaflets, m. p. 107—108°, and reacts with 
sodium nitrite at a low temperature to form the semiazoimide of ethy] 
oxalate (ethyl oxalazoimate), CO,Et‘CO-N,. The latter substance 
forms a colourless oil, and when boiled in alcoholic solution is 
converted into ethyl iminodicarboxylate (Diels, A., 1903, i, 324). It 
is accompanied by ethyl hydrazidioxalate, N,H,(CO*CO,Et),, which 
crystallises in slender, white, doubly-refractive needles, m. pp. 
125—126°, and may also be prepared (1) by oxidising ethyl oxal- 
hydrazinate with mercuric oxide in alcoholic solution, and (2) by 
heating a mixture of ethy! oxalate and ethyl hydrazinate at 130—140°. 
Ethyl hydrazidioxalate acts as a monobasic acid, forms a stable, white 
silver salt, and a yellowish-white bariwm salt. On treatment with 
aqueous ammonia, it is converted into the hydrazidioxamide described 
above. It is hydrolysed by aqueous sodium hydroxide to the free acid, 
N,H,(CO-CO,H),, m. p. 174—175°, which crystallises with 3H,O in 
colourless plates, m. p. 126°, and forms sparingly soluble, white silver and 
lead, green cupric and white, gelatinous calcium salts. 

With hydrazine hydrate in alcoholic solution, it yields hydraziowaldi- 
hydrazide, N,H,(CO-CO-NH-NH,),. This crystallises in long, colour- 
less, thin needles, m. p. above 300°, forms a hydrochloride, B,2HCI, a 
crystalline nitrate and a dibenzylidene derivative, 

N,H,(CO-CO:-NH:N:CHPh),, 
as a white, microcrystalline powder, m. p. above 300°. 

Hydrazidioxalazoimide, N,H,(CO-CO-N,),, prepared from the pre- 
ceding dihydrazide and sodium nitrite in hydrochloric acid solution, 
forms an explosive white powder, and is converted by boiling with 
alcohol into the urethane, N,H,(CO*-NH-CO,Et),, colourless, rhombic 
leaflets or rectangular pyramids, m. p. 200°5°, the constitution of 
which has been established by its hydrolysis with dilute sulphuric acid 
into ammonia, carbon dioxide, alcohol and hydrazine. 

The preparation ‘of the normal and acid hydrazine salts of oxalic 


acid are also described (compare Turrentine, A., 1910, i, 388). 
F, B. 


Researches on Silicon Compounds. IX. Action of Alkalis 
and Water on Hexaethoxysilicoethane, Silico-oxalic Acid, 
Mesosilico-oxalic Acid, and Chloropentaethoxysilicoethane, 
Together with Some Remarks on their Constitution. GrorrrEY 
Martin (T., 1915, 107, 1043—1050).—Hexaethoxysilicoethane 
evolved hydrogen on treatment with potassium hydroxide corres- 
ponding in amount to one molecule for every Si-Si linking, and this 
is held to confirm the author’s theory that when hydrogen is 
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evolved from organic silicon compounds by treatment with alkali it 
corresponds to the conversion of a ?Si—Si? into a :Si-O-Sii group. The 
action of ammonia on silico- and mesosilico-oxalic acids gave rise to 
unstable silicic acids which on drying in a vacuum over sulphuric acid 
lost all their water and left physically and chemically identical 
specimens of silica. The evolution of hydrogen in the above reactions 
corresponds with the conversion of three Si-Si linkings into Si-O-Si, 
and constitutional formule are suggested for each of the substances 
concerned, for which the original paper must be consulted. An 
attempt was made to replace chlorine by hydroxyl in the chloro- 
ethoxysilicoethanes, so as to study the tendency of the hydroxy- 
products to lose water, but the action of water on chloropentaethoxy- 
silicoethane did not take the expected course, complex condensation 
products and ethyl alcohol being mainly produced. G. F. M. 


Unsaturated Hydroaromatic Hydrocarbons. K. von Auwers 
and W. Treppmann (Ber., 1915, 48, 1207—1225).—In an investigation 
of the dehydration product of 1-benzyleyclohexan-l-ol (Sabatier and 
Mailhe, A., 1904, i, 666), Klages and Friedemann (Diss., Heidelberg, 
1907) came to the conclusion that the constitution of this substance 
was that of 1-benzyl-A!-cyclohexene, and not of benzylidenecyclohexane, 
but further confirmation of this point seemed desirable. 

It would be expected that dehydration of phenyleyc/ohexylcarbinol 
should yield benzylidenecyclohexane, but the product is identical with 
that derived from 1-benzyleyclohexan-l-ol, so that intramolecular 
change must occur in one of these processes ; the specific refraction of 
the product, however, definitely favours the idea that the substance 
has not the structure of benzylidenecyclohexane which includes a 
conjugated double linking. 

Chemical evidence is also available as to this point. The nitroso- 
chloride of benzylidenecyclohexane should be convertible into benzoyl- 
cyclohexane, whilst that of the benzyleyclohexene under analogous 
treatment should pass through the stages : 


CH,Ph- <r? o> OH: —> CH,Ph-ccl< 


CH,——CH 
C(:NOH)-CH.> CHs 


nAH——CH _awZCH:CH 
— CH,Ph C<(:NOH)-CH.> CH —> CH,Ph C<Co-cH2 CH 


~—> CH,Ph-’C,H,O, the final product being 2-benzyleyclohexanone. 
The product of this series of changes was not benzoylcyclohexane, and 
was therefore presumably 2-benzylcyclohexanone, thus confirming the 
identity of the original hydrocarbon as a benzyleyclohexene. 
1-Benzyl-A!-cyclohexene gave a colourless nitrosochloride, m. p. 
106—110°; when heated with sodium acetate in acetic acid containing 
a little sulphuric acid, the nitrosochloride was converted into the 
oxime, needles, m. p. 136—138°, which, on hydrolysis with dilute 
sulphuric acid, yielded 1-benzyl-A!-cyclohewen-2-one, a colourless oil, b. p. 
174°/16 mm., D® 1-063, n3 1:5635; semicarbazone, needles, m. p. 
157—161°. Reduction of the unsaturated ketone with hydrogen and 
colloidal palladium produced 1-benzyleyclohexan-2-one, an oil ; semicarb- 
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azone, needles, m. p. 166—167°, distinct from that of benzoyleyelo- 
hexane, m. p. 168—169°. 

The authors confirm the results of Klages (A., 1907, i, 499), who 
found that diethylenic compounds, such as 5-pheny!l-1 : 3-dimethyl- 
A*'°-cyclohexadiene, are characterised by high refractive and dispersive 
power, although on account of the sensitiveness of these compounds to 
chemical change it is difficult to obtain quite concordant values. 

D. F. T. 


A By-product of the Manufacture of Trinitrotoluene. E. 
Motrnarti and M. Giua (Chem. Zentr.,1914, ii, 762 ; from Zettsch. ges. 
Schiess- Sprengstoff-wesen., 1914, 9, 239—242).—In the oily substance 
obtained by centrifuging the crude solid dinitrotoluene, the following 
compounds were identified : 3- and 4-nilrotoluenes, 2: 4-, 2:5-, 2: 6- 
and 3: 4-dinitrotoluenes, 2:4 : 6-trinitrotoluene, and a new (rinitro- 
toluene melting at 79°5°, nitro-groups in which occupy the positions 
2:3:5 or 2:3:6. Other products also seem to be present and are 
under investigation. G. F. M. 


The Fifth (c-) Trinitrotoluene and the Corresponding Halo- 
genated Dinitro-products. W. Korner and A. Contarpr (Atti 2. 
Accad. Lincei, 1915, [v], 24, i, 888—896. Compare A., 1914, i, 263, 
509).—As well as by the action of alcoholic ammonia on the methyl or 
ethyl ether of 3:5-dinitro-o-cresol, 3 :5-dinitro-o-toluidine may be 
obtained in the following manner. Treatment of aceto-o-toluidide with 


a mixture of nitric and acetic acids yields a mixture of 3- and 5-nitro- 
aceto-o-toluidides. These may be separated either by partial hydrolysis 
with alcoholic potassium hydroxide, which converts the 5-derivative 
into 5-nitro-o-toluidine and leaves the 3-derivative unchanged, or by 
fractional crystallisation from alcohol. Treatment of either 3- or 5- 
nitroaceto-o-toluidide or of a mixture of them with nitric acid (D 1:52) 
at O° yields 3: 5-dinitroaceto-o-toluidide, which is converted by the 
action of concentrated sulphuric acid into 3: 5-dinitro-o-toluidine. 
From the latter, 2 : 3 : 5-trinitrotoluene is obtained by the method pre- 
viously described (/oc. cit.). 

3-Nitroaceto-o-toluidide, NO,°C,H,Me-NHAc, forms large, shining 
prisms or plates, m. p. 158° (compare Lellmann and Wiirthner, A., 
1885, 974), and the isomeric 5-nitro-compound, short, white needles, 
m. p. 201°6°. 

3 : 5-Dinttroaceto-o-toluidide, NHAc*C,H,Me(NO,),, forms slender, 
white needles, m. p. 205:2°. 

2:3:5-TZ'rinitrotoluene, C;H,Me(NO,),, forms large, slightly yellow 
prisms, m. p.97°2°. [Artini. The crystals belong to the bipyramidal 
class of the rhombic system ; a:5:¢ = 0°6393 : 1: 0°3725, and those of 
3: 4: 5-trinitrotoluene to the prismatic class of the monoclinic system ; 
@:b:e¢ = 1°4275:1:0°9176, B = 58°36’.] In acetone containing a 
few drops of ammonia solution it dissolves, giving a rose-red coloration, 
which changes to red, then to brown and finally to black ; it reacts 
extremely readily with alkalis, 

2:3:5-Zrinitrobenzoie acid, C,H,(NO,),*CO,H, prepared by oxidis- 
ing 2:3: 5-trinitrotoluene with chromic acid, forms shining, rhombic 
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plates, m. p. 82° (+2H,O) or 171° (anhydrous), and is converted into 
3 :5-dinitrosalicylic acid when boiled with water. 
3 :5-Dinitro-2-methoxybenzoic acid, OMe-C,H,(NO,),*CO,H, obtained 
by heating 2:3: 5-trinitrobenzoic acid with absolute methyl alcohol in 
a sealed tube at 125°, forms shining, tabular crystals, m. p. 132°. 
2-Chloro-3 : 5-dinitrotoluene, C,H,MeCl(NO,),, obtained by treating 
an aqueous solution of 3: 5-dinitrotoluene-2-diazonium nitrate with 
cupric chloride in presence of ice, forms large prisms, m. p. 65°. 
2-Bromo-3 : 5-dinitrotoluene, CLH,MeBr(NO,),, obtained similarly by 
means of cupric bromide, forms large, pale yellow prisms, m. p. 95°. 
2-Iodo-3 : 5-dinitrotoluene, C,H,MeI(NO,),, prepared in an analogous 
manner, forms groups of small, lemon-yellow plates or long prisms, 
m. p. 119°5°. T. H. P 


Studies in Orientation. Nitration Products of 3-Chloro- 
5-bromotoluene. Jutius BenrenpD ConEN and WALLACE JENNINGS 
Murray (T., 1915, 107, 847—851).—In order to determine the 
relative orienting effect of the electropositive methyl group and that 
of the chlorine and bromine atoms, the authors have investigated the 
nitration of 3-chloro-5-bromotoluene, and find that the first nitro- 
group replaces the hydrogen between the methyl and bromine atom, . 
whilst the second nitro-group probably enters the ring between the 
methyl and chlorine atom. These results are in agreement with the 
observations of Cohen and Dakin (T., 1902, 81, 1344) on the nitration 
of the dichlorotoluenes, namely, that where the nitro-group cannot 
avoid entering the nucleus between two other groups, it selects the 
position between the methyl group and a halogen in preference to that 
between two halogen atoms. 

3-Chloro-5-bromotoluene, m. p. 25°, has been prepared from aceto-p- 
toluidide (1) by successive bromination and chlorination with hydro- 
chloric acid and sodium chlorate in acetic acid solution, followed by 
hydrolysis to 3-chloro-5-bromo-4-toluidine, m. p. 63°5°, and elimination 
of the amino-group by means of the diazo-reaction ; (2) by chlorination 
and hydrolysis to 3-chloro-4-toluidine, b. p. 110°/10 mm., and subsequent 
bromination and removal of the amino-group. Although the two 
halogens were thus introduced in a different order, the products 
proved to be identical. 

The diacetyl derivative of 3-chloro-5-bromo-4-toluidine has m. p. 82°, 
and is hydrolysed to the monoacetyl derivative, m. p. 199°. 

On nitration with fuming nitric acid below 5°, 3-chloro-5-bromo- 
toluene yields 3-chloro-5-bromo-6-nitrotoluene, colourless needles, 
m. p. 71°, which is reduced by tin and hydrochloric acid to 3-chloro-5- 
bromo 6-toluidine, m. p. 42°. The position of the nitro-group has been 
established by the formation of the last-named substance from aceto-o- 
toluidide by successive chlorination, hydrolysis, and bromination. 
When heated with acetic anhydride, 3-chloro-5-bromo-6-toluidine yields 
a diacetyl derivative, colourless needles, m. p. 85°, which is hydrolysed 
by aqueous sodium hydroxide to the monoacetyl derivative, colourless 
needles, m. p. 187°. 

3-Chloro-5-bromo-2-toluidine, prepared by brominating aceto-o- 
toluidide, followed by chlorination and hydrolysis, forms colourless 
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needles, m. p. 60°, and yields a monoacetyl derivative, m. p. 171°; 
diacetyl derivative, m. p. 90°5°. The position of the halogens has been 
determined by the formation of 3-chloro-5-bromotoluene on eliminating 
the amino-group by diazotisation. 

On further nitration, 3-chloro-5-bromo-6-nitrotoluene yields a dinitro- 
derivative, colourless prisms having a brilliant lustre, m. p. 144° 
(compare Cohen and Smithells, T., 1914, 105, 1907), and a ¢trinitéro- 
derivative, m. p. 211°, from which the halogens are readily removed by 
alkali hydroxides. 

The high m. p. of the dinitro-derivative points to a symmetrical 


structure, so that the second nitro-group is probably in position 2. 
F, B. 


a-Arylsulphonylpropionitriles. J. Trozcer and WuNDERLIcH 
(Arch. Pharm., 1915, 253, 214—232. Compare A., 1905-1908).— 
It has been shown that a-arylsulphonacetonitriles form salts when they 
dissolve in cold alkali hydroxides, from which a-dialkyl derivatives, 
RSO,°CR,"CN, but not mono-alkyl compounds, could be prepared 
(A,, 1905, i, 870). Some mono-methyl compounds have now been 
obtained in the original way, namely, by the action of the sodium aryl- 
sulphinates on a-chloropropionitrile, details for the preparation of 
which, by Henry’s method (A., 1899, i, 183), are given. The reaction 
is more difficult of achievement in the propionic series. 

Henry found (ibid.) that many acetonitrile derivatives had the same 
b. p. as the corresponding propionitriles, but the present arylsulphon- 
propionitriles have much lower wm. p.’s than the non-methylated ones. 

Sodium benzenesulphinate and a-chloropropionitrile, moistened with 
alcohol, were heated at 130—140° for eight hours in a sealed tube, and 
the a-benzenesulphonylpropionitrile, SO,Ph-CHMe-CN, was obtained 
in prismatic needles, m. p. 72°. Unlike a-benzenesulphonylacetonitrile, 
the compound is insoluble in sodium hydroxide. It was originally 
thought that the soluble nitriles were difficultly hydrolysable, but 
both of these compounds are hydrolysed to the corresponding fatty 
acids to the maximum extent of about 68% when warmed with 0°1/- 
sodium hydroxide for three hours. Longer heating causes tbe scission 
of the salts of these acids into sulphones, thus: 

SO,Ph-CHMe:CO,Na + H,O = SO,PhEt + NaOH + CO,. 
a- Benzenesulphonylpropionamide was obtained after warming the nitrile 
with 0°1N-sodium hydroxide until it dissolved, in stout needles, 
m. p. 150°. 

When heated with alcoholic hydroxylamine for three hours, the 
nitrile condensed to B-benzenesulphonylpropenylamidoxime, 

SO,Ph-CH Me-C(NH,):N-OH, 

prismatic needles, m. p. 147°, but, after six hours, the product was a 
compound, C,H,,0,N,S, m. p. 79°, differing from the former by H,0. 
The nitrile also reacted readily with alcoholic ammonium sulphide, 
yielding a-benzenesulphonylthiopropionamide, m. p. 159°. 

a-p-Toluwenesulphony! propionitrile was obtained in stellar granules, 
m. p. 66°, converted into a-p-toluenesulphony!propionamide, scales, 
m. p. 166°, the thioamide, C,H,SO,,;CHMe-CS:NH,, pale yellow, 
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prismatic needles, m. p. 149°, and into B-p-tolwenesulphonyl propenylamid- 
oxime, m. p. 140——141°. 

a - p- Chlorobenzenesulphonylpropionitrile, rhombic scales, m. p. 
101—102°, gave the corresponding amide, m. p. 190°, thioamide, m. p. 
140—141°, and amidoxime, m. p. 141°. a-p-Bromobenzenesulphonyl- 
propionitrile, scales, m. p. 98°, yielded the amide, m. p. 196°5°, the 
thioamide, m. p. 176°, and the amidoxime, with $H,0, stellar aggre- 
gates of prismatic needles, m. p. 145°.  a-p-/odobenzenesul phonyl- 
proptonttrile, prismatic needles, m. p. 115°, was converted into the 
amide, m. p. 210°, thiowmide, m. p. 182°, and the amidowime, stellar 
needles, m. p. 167°. J.C. W. 


Preparation of o-Chlorotoluene-p-sulphonic Acid. Fars- 
WERKE VORM. Meister, Lucius & Brinine (Fr. Pat. 473518; from 
J. Soc. Chem. Ind., 1915, 34, 708).—o-Chlorotoluene-p-sulphonates 
separate out immediately when concentrated aqueous solutions of 
toluene-p-sulphonates are treated with chlorine at temperatures below 
70—80°. If the toluene-p-sulphonates contain toluene-o-sulphonate, the 
latter is converted into a chloro-derivative which remains in solution. 

G. F. M. 


Acenaphthylene and its Derivatives. Brrtram CampsBeE.. (T., 
1915, 107, 918—921).—Acenaphthylene was prepared by passing the 
vapour of acenaphthene through a hot silica tube, and formed square, 
yellow plates, m. p. 93°. By the action of chlorine in carbon tetra- 
chloride solution it was converted into 1 : 2-dichloroacenaphthene, 


C 
ed eed white plates, m. p. 115°, which on oxidation with 


permanganate gave naphthalic acid, and on treatment with alcoholic 
sodium ethoxide lost hydrogen chloride with the formation of 1-chloro- 
acenaphthylene, a yellow oil. Iodine causes polymerisation of ace- 
naphthylene to a yelluw powder, probably identical with the polyace- 
naphthylene of Dziewonski and Leyko (A., 1914, i, 825). G. F. M. 


Reaction Differences of Stereoisomeric Ethylene Haloids. 
Il. P. Premrer [with K. von Swinzinsxi] (Ber, 1915, 48, 
1048—1058. Compare A., 1912, i, 618).—In the earlier communication 
attention has been drawn to the marked difference in the behaviour of 
the stereoisomeric dibromides derived from stilbene and 2 : 4-dinitro- 
stilbene towards treatment with pyridine; the less fusible stereo- 
isomeride in each case eliminated bromine, regenerating the parent 
compound, whilst the more fusible yielded hydrogen bromide in each 
case with formation of an a-bromostilbene derivative. 

In extension of this investigation other compounds of a similar 
character have been examined. Of the stereoisomeric dibromides 
derived from 2-nitrostilbene, the less fusible a-compound (pale yellow 
tablets, m. p. 156°) yielded almost entirely 2-nitrostilbene, whilst the 
more fusible B-isomeride (prisms, m. p. 89°) produced a-bromo-2-nitro- 
stilbene, NO,°C,H,-CBr:CHPh, the treatment with pyridine being 
performed at water-bath temperature. In the case of the stereo- 
isomeric dibromides derived from cinnamic acid the obseryed difference 
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was less marked, for whereas the more fusible af-dibromopheny)- 
propionic acid (m. p. 83—91°) passed almost quantitatively into 
a-bromocinnamic acid, the less fusible stereoisomeride (m. p. 195°) 
underwent concurrent elimination of bromine and hydrogen bromide, 
yielding a mixture of cinnamic acid and a-bromocinnamic acid in the 
approximate ratio of 62:38. The behaviour of the corresponding 
stereoisomeric forms of methyl af-dibromophenylpropionate was 
analogous to the last case, the compound, m. p. 50—52°, eliminating 
hydrogen bromide, whilst the isomeride, m. p. 117°, suffered concurrent 
scission of bromine and hydrogen bromide. 

This characteristic difference seems to be limited to the stereo- 
isomeric dibromides derived from aromatic ethylene derivatives, and it 
was found that the action of pyridine on the two dibromides of 
crotonic acid (that is, on the two forms of a8-dibromobutyric acid) gave 
in each case only a-bromocrotonic acid as product (compare Pfeiffer 
and Langenberg, A., 1910, i, 810) ; in a similar manner the dibromides 
of maleic and fumaric acids (the isomeric dibromosuccinic acids) both 
yielded hydrogen bromide on treatment with pyridine, although the 
process is in this case complicated by the subsequent entry of pyridine 
into the molecule of the product (compare Pfeiffer, Langenberg, and 
Bireneweig, A., 1910, i, 878). D. F. T. 


Preparation of Polychloroanthracenes. FARBWERKE VORM. 
Meister, Lucius & Brtnine (D.R.-P. 282818; from J. Soc. Chem. 
Ind., 1915, 34, 710).—Treatment of the chlorine additive products of 
9: 10-dichloroanthracene with aqueous alkaliin presence of alkali salts 
of benzylsulphanilic acid results in the formation of polychloro- 
anthracenes, the reaction commencing at ordinary temperatures, and 
rapidly becoming complete on warming. Thus, for example, dichloro- 
anthracene tetrachloride gives an almost theoretical yield of 1 :3:9 : 10- 
tetrachloroanthracene, the hexachloride gives a pentachloroanthra- 
cene, and the octachloride a hexachloroanthracene. These yellow poly- 
chloroanthracenes are used in pigment colours, and as intermediate 


products in the preparation of chlorinated anthraquinones and dyes. 
G. F. M. 


Preparation of Sulphony] Chlorides of the Anthracene Series. 
FARBENFABRIKEN VorRM. F. Bayer & Oo. (D.R.-P. 281911; from J. Soc. 
Chem. Ind., 1915, 34, 708).—The action of chlorosulphonic acid on 
anthraquinone or f-chloroanthraquinone results in the formation of 
the chlorides of dichloroanthracenedisulphonic acids. G, F. M. 


A New Dibromophenanthrene. Bromination of Phenan- 
threne in Acetic Acid. Hakan Sanpqvist (Ber., 1915, 48, 
1146—1149).—When kept for several months, the mother liquors from 
the preparation of 10-bromophenanthrene by the action of bromine on 
phenanthrene in acetic acid solution, deposited a small quantity of 
a new dibromophenanthrene, colourless needles, m. p. 123°, a lower 
m. p. being observed if the re-solidified fusion is placed in a bath at 
110—120°; fusion with potassium hydroxide at 250° yielded a 
bromine-free phenolic substance, and reduction with alcoholic ammonia 
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and zinc dust converted the dibromo-compound into phenanthrene. 
When oxidised with chromic anhydride in acetic acid solution, the 
dibromo-compound passes into a monobromophenanthraquinone, golden- 
yellow needles, m. p. 233—234° (oxime, golden leaflets, m. p. 213° 
with decomp.), which is quite distinct from the bromophenanthra- 
quinone of Schmidt (A., 1904, i, 1033). The disappearance of one 
bromine atom during the oxidation indicates its location in the 9 or 10 
position, and the remaining bromine atom must be in position 1 or 4, 
because 2- and 3-bromophenanthraquinones are already known. In 
the new dibromophenanthraquinone therefore, if position 10 is assumed 
for the one bromine atom, the other must be in one of the positions 1, 
4, 5 or 8. D. F. T. 


A Highly Viscous Aqueous Solution of Two Acids, which 
is Sensitive to Light. Hakan Sanpgvist. (Arkiv Kem. Min. 
Geol., 1914, 5, No. 17, 1—61).—In a previous communication (A., 1913, 
i, 846) the author has pointed out that an aqueous solution of 
10-bromophenanthrene-3- or -6-sulphonic acid is very little more viscous 
than water, but the addition of a strong mineral acid makes it highly 
viscous. Ina detailed series of measurements the author now shows 
that: (1) the viscosity increasés very strongly with the concentration 
of the sulphonic acid or mineral acid (hydrochloric acid) ; (2) the tem- 
perature-coeflicient of viscosity is much greater than with solutions of 
erystalloids ; (3) the electrical conductivity is independent of the 
viscosity ; (4) the solution is optically non-homogeneous. Exposure to 
light diminishes the viscosity, but the reaction is not reversed again 
on keeping in the dark. If the sulphonyl chloride or ester is then 
formed and the acid regenerated, the viscous properties are once more 
obtained ; regeneration by means of the barium salt does not, however, 
alter the viscosity. 

Experiments with sulphuric, acetic, monochloroacetic, and nitro- 
toluenesulphonic acids showed that the increase in viscosity depended 
mainly on the concentration of the hydrion. Acetic and monochloro- 
acetic acids have no effect, owing to their slight dissociation. - Nitro- 
toluenesulphonic acid also has no effect, although at the concentration 
used it probably has the same hydrion concentration as sulphuric acid. 
Freezing-point measurements indicated that increase in viscosity is 
accompanied by an increase in molecular weight. 

The author explains his results on the assumption that 10-bromo- 
—- or -6-sulphonic acid exists in two forms, the a and 0 
orms, 

These forms are not identical with the “unilluminated” and 
“illuminated” acids respectively, but form the chief constituents of 
these acids. The a-form results by decomposition of the sulphonyl 
chloride, or ester, with water at high temperatures; the 6-form is 
produced by illumination of the a-form, but the change is not complete. 
Change from the 5- to the a-form does not take place in the dark, and 
can only be brought about by the preparation of the chloride, or ester, 
and its decomposition with water. Each form gives a series of salts 
having different solubilities, water of crystallisation, etc. The most 
striking property of the a-form is the formation of highly viscous 
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systems under the influence of hydrions; illumination changes the «- 
into the 5-form, the viscosity then decreasing. 

In solution, the a-form shows the properties of a substance which is 
intermediate between a crystalloid and a colloid. In many respects 
its behaviour is similar to that of a lyophile colloid. T. 8. P. 


Triphenylmethyl. Herrica Wrevanp (Ber., 1915, 48, 1096—1097). 
—tThe preparation of triphenylmethyl is greatly facilitated by using 
light petroleum as solvent in place of benzene in the usual process 
(Schmidlin, A., 1908, i, 150 ; Schlenk, Weickel and Herzenstein, A., 
1910, i, 236) ; hexaphenylethane is much less soluble in light petroleum, 
and can be made to crystallise out by cooling the solution. Full 
experimental details are given. 

On account of the gradual re-adjustment of equilibrium when a 
benzene solution of triphenylmethy] is diluted, it is possible by using a 
glass cylinder to demonstrate successively Beer’s law and Piccard’s 
colorimetric dilution law (A., 1911, ii, 561). The influence of the 
solvent on the extent of the dissociation of hexaphenylethane also can 
be shown by diluting two benzene solutions of the same concentration, 
one with benzene and the other with light petroleum. a FF. 


Preparation of Aromatic Amines. FarBwerke vorm. MEISTER, 
Lucius & Brinine (D.R.-P. 282492; from J. Soc. Chem. Jnd., 1915, 
34, 652).—Nitro-compounds are volatilised with steam and the mix- 
ture passed with hydrogen over catalysts heated to a temperature below 


the boiling point of the nitro-compound. Thus a mixture of steam and 
hydrogen is passed into nitrobenzene heated at 120°, and the vapours 
are led over finely divided nickel. The yield of aniline is almost 
theoretical. G. F. M. 


Preparation of Aromatic Amines from Nitro-compounds. 
Bapiscue AniLin- & Sopa-Fasprik (D.R.-P. 282568; from J. Soe. 
Chem. Ind., 1915, 34, 708).—Nitro-compounds are reduced by hydrogen, 
or gases containing hydrogen, in presence of metallic copper and of 
activators. The copper is prepared by ignition, or by reduction with 
hydrogen or carbon monoxide at low temperatures of a salt, suitable 
salts being those which give indifferent gases on heating, such as the 
carbonate, formate, oxalate or nitrate, or mixtures of copper salts with 
ammonium carbonate. If copper formate is used, the reduction tem- 
perature may be below 300°. The copper may be used as such, or on 
pumice, asbestos, etc., with the addition of alkali compounds or metallic 
oxides, such as magnesia or alumina, as activators. The reaction is 
carried out at temperatures below 200°, otherwise impure products are 
produced and the activity of the catalyst decreases. G. F. M. 


Action of Methyl Ethyl Ketone on 2:3:4:6-Tetranitro- 
phenylmethylnitroamine. P. van Romspuren (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 18, 98—100).—The decomposition of 
2:3:4:6-tetranitrophenylmethylnitroamine by hot water (Romburgh, 
A., 1889, 1154) can be effected more conveniently with moist acetone 
and even still more satisfactorily with moist methyl ethyl ketone. A 
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solution in the last solvent at the ordinary temperature gradually 
gives a crystalline deposit of 2:4 : 6-trinitromethylnitroaminophenol, 
the supernatant liquid subsequently being found to contain hydro- 
eyanic acid, diacetyl, and a-oximino-methyl-ethyl-ketone. The 
presence of moisture appears to be necessary to this reaction, the 
nitrous acid formed by hydrolysis at an early stage in the change being 
largely responsible for the formation of the above products. 
D. F. T. 


Formation of Chlorinated Amines by the Reduction of 
Nitro-compounds. Wzunirrep Grace Hurst and Jocetyn -Fie.p 
ToorPE (T., 1915, 107, 934—941).—3-Chloro-p-phenetidine was 
obtained in 90% yield by the reduction of p-nitrophenetole with tin 
and concentrated hydrochloric acid, whilst the reaction proceeded 
normally with production of p-phenetidine when dilute hydrochloric 
acid was used. The chlorinated amine was separated from traces of 
the unchlorinated product by extracting the aqueous solution of its 
acetate with ether. It forms a colourless liquid, b. p. 161°5°/33 mm. 
When cooled in ice it solidifies to colourless needles, m. p. 24°. On 
acetylation with acetic anhydride, it gives 3-chloroaceto-p-phenetidide, 
m. p. 97°. The compound described under this name by Orton and 
King (T., 1911, 99, 1190) is correctly the 2-chloro-compound. 
3-Chloroaceto-p-phenetidide when treated with aluminium chloride 
in benzene solution is hydrolysed to 3-chloro-4-acetylaminophenol, which 
forms long prisms, m. p. 121°. Corresponding derivatives of anisidine 
were also prepared. 3-Chloro-p-anisidine is a feeble base, boiling at 
156°/31 mm. Its acetyl derivative melts at 114°. 

3-Chloro-p-phenetidine forms a brilliant red azo-compound, 2-chloro- 
4-ethoxybenzeneazo-B-naphthol, with B-naphthol. With acetoacetic ester 
it reacts to form s-di-2-chloro-4-ethoxyphenylcarbamide, 

OEt’C,H,Cl-NH-CO-NH:C,H,Cl-OEt, 
slender needles, m. p. 235°, b. p. 287°. The corresponding s-di-2-chloro-4- 
hydroxyphenylcarbamide is produced by hydrolysis of the above with alu- 
minium chloride. It melts at 251°, and forms a diacety/ derivative, m. p. 
227°. s-Di-3-chloro-4-ethoxyphenylcarbamide was obtained by the action 
of acetoacetic ester on 2-chloro-p-phenetidine. It forms slender needles, 
m. p. 211°. G. F. M. 


The Grignard Reaction with Nitroso-compounds. HEeErnrice 
Wietanp and ALExaNDER Rosggu (Ber., 1915, 48, 1117—1121).— 
The nitroso-group in many reactions exhibits similar behaviour to the 
carbonyl group, so that a reaction might be expected with organo- 
magnesium compounds according to the scheme R-N:0+ BrMgR’ —> 
NRR’-OMgBr —> NRR’-OH, but the change generally goes further, 
the hydroxylamine derivative undergoing reduction, so that the final 
product is a secondary amine, the subsequent course of the change 
being presumably NRR’-OMgBr + BrMgR’ —> 

NRR’-MgBr + MgBr-OR’ —> NHRR’ + R’-OH. 
In the case of nitrosobenzene, both diphenylhydroxylamine and 
diphenylamine can be obtained (Wieland and Roseeu, A., 1912, i, 
253), and by the action of magnesium p-tolyl bromide on p-nitroso- 
toluene in ethereal solution, di-p-tolylhydroxylamine, m. p. 91—92° 
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(decomp.), has been obtained ; this decomposes under the influence of 
mineral acids, giving, amongst other compounds, ditolyldihydrotolazine, 
OH MeN (6H Mey CoM and is also reducible to di-p-toly)- 
amine. 

The action of the Grignard reagent on nitrosoamines in the aliphatic 
group (Wieland and Fressel, A., 1911, i, 495) is more complicated 
than with aromatic compounds, the interaction of magnesium pheny] 
bromide and diphenylnitrosoamine yielding triphenylhydrazine to- 
gether with a little diphenylamine, probably produced by fission of the 
former compound. This fission of the hydrazine product occurs the 
more easily the weaker the attachment of the -NO group, and with 
nitrosocarbazole and nitrosoacetanilide, magnesium phenyl! bromide gives 
good yields of diphenylamine. 

Copper powder does not effect the usual type of reaction between 
aryl haloids and phenylhydroxylamine with production of a diary)l- 
hydroxylamine ; the interaction of o-iodobenzoic acid and phenylhydr- 
oxylamine yields azoxybenzene and phenylanthranilic acid, leaflets, 
m. p. 181°. D. F. T. 


The p-Anisidide and p-Phenetidide of a-Thiolacetic Acid. 
H. Beckurts and G. Frericus (Arch. Pharm., 1915, 253, 136—155. 
Compare the anilide, A., 1902, i, 763; 1906, i, 650).—p-Anisidine, 
chloroacetic acid, and potassium thiocyanate were boiled together in 
alcoholic solution until potassium chloride separated, when a-carbamyl- 
thiolaceto-p-anisidide, NH,*CO*S:CH,*CO-NH°C,H,-OMe, crystallised 
on cooling in flat needles, m. p. 160—161°. This was hydrolysed by 
warm 10% ammonia solution to a-thtolaceto-p-anisidide, 
SH-CH,°CO-NH-C,H,-OMe, 
stout needles, m. p. 116°, which was oxidised by ferric chloride 
to dithiodiaceto-p-anisidide, (OMe*C,H,-NH-CO-CH,),S,, colourless 
needles, m. p. 185°. The thiol gave the following derivatives when 
heated with alkyl haloids and 0°5/-alcoholic potassium hydroxide : 
a-methylthiolaceto-p-anisidide, microscopic needles, m. p. 94°, a-ethyl- 
thiolaceto-p-anisidide, m. p. 68°, a-isopropylthiolaceto-p-anisidide, m. p. 
58°, a-isobutylthiolaceto-p-anisidide, colourless leaflets, m. p. 956°, 
a-benzylthiolaceto-p-anisidide, CH,Ph:S-CH,*CO-NH°C,H,*OMe, m. p. 
82°. Similarly, ethylene dibromide, propylene dibromide, and tri- 
methylene dibromide yielded ethylenedithiolaceto-p-anisidide, 
(OMe’C,H,-NH-CO’CH,°S),C,H,, 
m. p. 177—178°, propylenedithiolaceto-p-anisidide, 
(OMe*C,H,*NH-CO-CH,’S:),C,H,, 
m. p. 103°, and trimethylenedithiolaceto-p-anisidide, 
(OMe-C,H,*NH-CO-CH,°S:CH,),CH,, 
slender leaflets, m. p. 139°. Other products of condensations include 
dimethyl methylenedithiolaceto-p-anisidide, 
(OMe’C,H,°N H-CO-CH,°S:),CMe, 
(from acetone and hydrogen chloride), slender needles, m. p. 168°, 
af’ -hydroxyethylthiolaceto-p-anisidide, 
OH:-CH,°CH,°S*CH,:CO-NH°C,H,-OMe 
(from ethylene chlorohydrin), m. p. 78°, a-carbethoxythiolaceto-p-anisidide, 
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00, Et*S*CH,-CO-NH-C,H,-UMe (from ethyl chloroformate), flat 
needles, m. p. 90°, a-carbamylmethylthiolaceto-p-anisidide, 
NH,CO-CH,°S:CH,°CO-NH:C,H,-OMe 

(from chloroacetamide), m. p. 148°, and a-a-carboxyethylthiolaceto-p- 
wnisidide, CO,H*CHMe:S:CH,°CO:NH:C,H,-OMe (from  a-bromo- 
propionic acid), long, slender needles, m. p. 121°. 

In the following derivatives of p-phenetidine, R = -NH-C,H,°OEt. 

a-Carbamylthiolaceto-p-phenetidide, NH,*CO*S:CH,°CO’R, glistening 
leaflets, m. p. 123°, gave a-thiolaceto-p-phenetidide, SH*CH,*CO-R, 
leaflets, m. p. 117°, which was easily oxidised to dithiodvaceto-p- 
phenetidide, (R*CO-CH,),S,, m. p. 186°. The following derivatives of 
the thiol were prepared : methyl-, m. p. 63°, ethyl-, m. p. 87°, isopropyl-, 
m. p. 99—100°, isobutyl-, m. p. 106—107°, benzyl-, m. p. 111°, 
ethylenedithiolaceto-p-phenetidide, C,H,(S*CH,*CO-R),, m. p. 197°, the 
corresponding propylene-, m. p. 158°, trimethylene-, m. p. 147°, and 
dimethylmethylene-, m. p. 171°, compounds, a-allylthiolaceto-p-phenetidide, 
0,H,*S*CH,*CO-R, m. p. 78°, a-f’-hydroxyethyl-, 

OH-CH,°CH,°S:CH,°CO-R, 

m. p. 81°, earbomethoxy-, CO,Me*S:CH,°CO-R, m. p. 119°, carbethoay., 
m. p. 106°, thioldiaceto-p-phenetidamic acid, CO,H*CH,°S-CH,°CO-R, 
from chloroacetic acid, m. p. 114° (crystalline bariwm salt, amide, 
m. p. 155°, ethyl ester), aud a-a'-carboxyethylthiolaceto-p-phenetidide, 
0O,H:CHMe:S:CH,°CO-R, m. p. 113° (barium salt). J.C. W. 


Toluidides of the Thiolbutyric Acids. H. Beckurts and G. 
Frericus (with A. Srrickrovt) (Arch, Pharm., 1915, 253, 155—181. 
Compare preceding abstract).—o-Toluidine, a-bromobutyric acid, and 
potassium thiocyanate, when heated in alcohol, gave a-carbamylthiol- 
butyro-o-toluidide, NH,*CO*S:CH Ev-CO-NH-C,H,, needles, m. p. 129° ; 
the corresponding m-toluidide, m. p. 124°, and p-toluidide, m. p. 144°, 
were prepared in the same way. ‘These were hydrolysed by 10% 
ammonia to a-thiolbutyro-o-toluidide, SH*CHEt-CO-NH°C,H,, long 
needles, m. p. 99°, the m-tolwidide, m. p. 72°, and the p-tolwidide, m. p. 
77—78°, which, in turn, were oxidised to the a-dithiodibutyrotoluidides, 
8,(CH Et-CO-NH°C,H,), (ortho, m. p. 139°, meta, m. p. 146°, para, 
m. p. 148—149°). 

The thiols gave the following alkyl derivatives : methyl, 

SMe-CHEt-CO-NH-C,H, 
(ortho, white needles, meta, m. p. 77°, para, m. p. 89°); ethyl, 
C,,H,,ONS 
(ortho, m. p. 69°, meta, a viscous oil, para, m. p. 69—70°) ; propyl, 
C,,H,,ONS 
(ortho, m. p. 66—67°, meta, a viscous oil, para, m. p. 68—69°) ; iso- 
propyl (ortho, m. p. 74°, meta, solid below 0°, para, m. p. 118°); benzyl, 
CH,Ph-S:CHEt-CO-NH-C,H, (ortho, m. p. 79—80°, meta, m. p. 83°, 
para, m. p. 75°). The condensation products with ethylene dibromide, 
namely, the ethylenedi-a-thiolbutyrotoluidides, 
C,H,(S*CHEt:CO-NH:C,H,),, 
were as follows: ortho, m. p. 158°, meta, m. p. 114°, para, m. p. 202°. 
The dimethylmethylenedi-a-thiolbutyrotoluidides, 
CMe,(S-CH Kt-CO-NH:°C,H,),, 
3h 2 
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obtained by condensing the thiols with acetone, had the m. p.’s, ortho- 
147—148°, meta 153°, para 154—155°. The a-carbomethoxythiol- 
butyrotoluidides, CO,Me-S‘CHEt-CO-NH°C,H,, obtained from methy! 
chlorocarbonate, formed needles (ortho, m. p. 64—65°, meta, m. p. 87°, 
para, m. p. 74—75°), and the carbethoxy-compounds had the m. p.’s, 
ortho, 101°, meta, somewhat low, para, 81°. The thiols were also 
condensed with chloroacetic acid, ethyl chloroacetate, chloroacetamide, 
and a-chloroacetanilide, yielding: the a-a-carboxymethylthiolbutyro- 
toluidides, CO,H-CH,"S:CHEt-CO-NH°C,H, (ortho, m. p. 113°, meta, 
m. p .118°, para, a sott mass which gave a crystalline barium salt) ; 
the corresponding ethyl esters, CO,Et-CH,-S-CHEt-CO-NH-C,H. 
(ortho, white needles, meta, a yellow, viscous oil, para, tufts ot 
needles, m. p. 47—48°); the amides, 
NH,°CO-CH,°S:CHEt:CO-NH:-C,H, 

(ortho, m. p. 149°, meta, m. p. 122—123°, para, m. p. 139—140°), and 
the anilides, NHPh-CO-CH,*S:CHEt-CO-NH:-C,H, (ortho, m. p. 
163—164°, meta, m. p. 157—158°, para, m. p. 135—136°). J. C. W. 


Nitrotolylglycines. Witnetm Powiak (J. pr. Chem., 1915, [ii], 
91, 285—306).—An account of the preparation of a number of nitro- 
tolyl glycines from bromoacetic acid and nitrotoluidines. 

5-Nitro-o-toluidinoacetic acid, NO,"C,;H,Me*NH-CH,°CO,H, prepared 
by heating 4-nitro-o-toluidine with bromoacetic acid for two to 
three hours at 120°, crystallises in light yellow,.lustrous needles, m. p. 
140°, and yields a silver salt, crystallising with }H,O in light yellow 
needles, which become orange when kept; the cupric salt separates 
with 1H,0O in light green crystals, m. p. 195°. The methyl ester, pre- 
pared from the silver salt and methyl iodide, crystallises in light yellow 
needles, m. p. 108°; the ethyl ester, obtained by direct esterification of 
the acid, forms reddish-brown needles, m. p. 42°. On reduction with 
stannous chloride or tin and hydrochloric acid, the acid is converted 
into 5-.amino-o-toluidinoacetic acid, the hydrochloride of which forms 
brown crystals, m. p. 98°. When heated at 150—160°, it yields 2 :5- 
diketo-1 : 4-di-(5-nitro-o-tolyl)piperazine, m. p. 186°, 


NO, CH, MeN ory -oG>N -O,H,Me-NO,. 


m-Vitro-p-toluidinoacetic acid, prepared from 2-nitro-p-toluidine 
and bromoacetic acid, crystallises in yellow prisms, m. p. 130°; the 
ammonium (reddish-brown prisms, m. p. 135°), lead, PbA,,H,O (micro- 
scopic, orange needles), and cupric, CuA,,H,O (m. p. 160°) salts are 
described. 

3-Nitro-o-toluidinoacetic acid, from 6-nitro-o-toluidine, forms stout, 
yellowish-brown, prismatic crystals, m. p. 152°, and yields grey salts, 
of which the silver, ammonium and lead (PbA,,H,O, m. p. 170°) salts 
were prepared, 

4-Nitro-o-toluidinoacetic acid, from 5-nitro-o-toluidine and bromo- 
acetic acid at 120—130°, separates from alcohol in ill-defined reddish- 
brown crystals ; the potassium salt is dark red, the /ead salt light 
yellow, and barium salt, BaA,,}H,O (needles), yellowish-brown ; most 
of the salts, especially the silver salt, are explosive ; the nitroso-deriva- 
tive, NO,*C,H,Me*N(NO)-CH,°CO,H, has m. p. 110°. The ethyl ester, 
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prepared by heating 5-nitro-o-toluidine with ethyl chloroacetate at 
130—140° in alcoholic solution, has m. p. 87°; the methyl ester, ob- 
tained by directly esterifying the acid, forms yellow needles, m. p. 82°. 

p-Nitro-m-toluidinoacetic acid, from  6-nitro-m-toluidine and 
bromoacetic acid, has m. p. 145° and forms well crystallised salts with 
most bases. 

Attempts to condense 3-nitro-o-toluidine with bromoacetic acid were 
unsuccessful. F. B, 


Resolution of Externally Compensated p-Toluenesulphonyl- 
alanine into its Optically Active Components. CHARLEs 
SranLey Grsson and Joun Lionet Sronsen (T., 1915, 10'7, 798—803. 
Compare Pope and Gibson, T., 1912, 101, 939).—dl-p-Toluene- 
sulphonylalanine has been resolved by the equilibrium method in two 
ways, namely, by using first strychnine and then brucine, and by 
using these alkaloids in the reverse order. The resolution is com- 
pletely reversible and is not complicated by the formation of mixed 
crystals. 

|-p-Toluenesulphonylalanine forms long, colourless needles, m. p. 
131—132°, [a]fa” varying from — 33°8° to — 40-08° for c= 0°673 — 6-681 
as sodium salt in aqueous solution; the brucine salt crystallises 
with 3H,O in large, brittle, colourless, glistening plates, m. p. 
148—149°, [a}a°” — 38°51° in alcohol. 

The d-isomeride has similar properties and forms a strychnine salt, 
erystallising with 2H,O in large, colourless, glistening prisms, which 


lose 1H,O at 125°, m. p. 188—189°, [a}iia°”-11°2° in aqueous 


solution. F. B. 


Hyposulphites. IX. Sulphones from Rongalite. <A. Binz, 
O. Limpacn and W. Jannsen (Ber., 1915, 48, 1069—1077. Compare 
Binz and Marx, A., 1910, i, 711, 728).—In an earlier communication 
(Binz and Isaac, A., 1908, i, 941) of the results of an investigaton of 
rongalite (sodium formaldehydesulphoxylate) it was stated that the 
condensation product, m. p. 199°, obtained by heating together rongalite, 
formaldehyde and dimethylaniline hydrochloride in aqueous solution 
was a tetramethyldiaminophenylbenzylsulphone, 

NMe,°C,H,°CH,°SO,°C,H,°N Me,. 
It is now found that the molecule is symmetrical, the compound being 
a tetramethyldiaminodibenzylsulphone, the chemical change proceeding 
according to the equation 2N PhMe, + OH:CH,*SO,Na+ HCl+CH,O= 
SO,(CH,°C,H,*NMe,), + NaCl + 2H,0. 

s-Tetramethyldiaminodibenzylsulphone forms a picrate, crystals, 
m. p. 170°, and is converted by methyl sulphate into a quaternary 
ammonium sulphate, SO,(CH,°C,H,*NMe,°SO,Me),, scales, m. p. 259°. 
Treatment with a mixture of sulphuric and nitric acids produces a 
dinitro-compound, SO,{[CH,°C,H,(NO,)-NMe,],,_ yellowish-brown 
needles, m. p. 191°, which is reducible by tin and hydrochloric acid to 
a tetramethyltetra-aminodibenzylsulphone, SO,[CH,*C,H,(N H,)*-NMe,],, 
needles, m. p. 184°. A mixture of hydrogen peroxide and hydrochloric 
acid converts the parent compound into a chloro-derivative, 

NMe,°C,H,Cl-CH,°SO,°CH,°C,H,*NMe,, 

needles, m. p. 162—164°. 
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8-Tetraethyldiaminodibenzylsulphone, SO,(CH,°C,H,*NEt,),, leaflets, 
m. p. 162—163°, was obtained in a similar manner, but not quite so 
easily as the tetramethyl analogue ; under treatment with hydrogen 
peroxide and hydrochloric acid, it was converted into a dich/oro-derivative, 
SO,(CH,°C,H,Cl-NEt,),, needles, m. p. 97-—98°. 

In the interaction of rongalite, aniline hydrochloride and 
formaldehyde in hot aqueous solution, it is probable that the primary 
product undergoes a benzidine rearrangement, because the isolated 
product is 4 : 4'-diaminodibenzy/sul phone, 80,(CH,"C,H,*NH,), diacety/ 
derivative, crystals, m. p. 281°. Toluene likewise gave rise to a non- 
crystalline 4 : 4’-diaminodi-3 : 3'-dimethyldibenzylsulphone, 

SO,(CH,°C,H,Me-NH,), ; 
diacety/ derivative, silky needles, m. p. 274°. o-Anisidine similarly gave 
4 : 4'-diamino-3 : 3'-dimethoxrydibenzylsulphone, 
SO,[CH,°C,H,(OMe)-NH,]., 
yellowish-green prisms, m. p. 184—185°. 

The above sulphones eliminate their characteristic —SO,* group 
when heated with amines or phenols, the products being diphenyl- 
methane derivatives. Thus, if tetramethyldiaminodibenzylsulphone is 
heated to boiling with a mixture of aniline and aniline hydrochloride, 
sulphur dioxide is liberated, and the product is as-dimethyl-4 : 4’-di- 
aminodiphenylmethane, CH,(C,H,*NH,),, m. p. 90—91°; benzylidene 
derivative, pale yellow needles, m. p. 90°. The same sulphone when 
heated with o-toluidine hydrochloride and lead acetate yielded as- 
dimethy]-4 : 4’-diaminopheny]-m-tolylmethane, 

NMe,°C,H,°CH,°C,H,Me-NH,, 
m. p. 93—94°; tetra-ethyldiaminodibenzylsulphone gave the corres- 
ponding as-diethy]-4 : 4’-diaminopheny]-m-tolylmethane, m. p. 59—60°. 

The action of a-naphthol and of 8-naphthol on tetramethyldiamino- 
dibenzylsulphone in boiling cumene solution gave rise respectively 
to dimethyl-p-aminophenyl-a-hydroxynaphthylmethane, 

NMe,°C,H,°CH,°C,,H,-OH, 
needles, m. p. 149°, and its #-hydroxy-isomeride, crystals, m. p. 
144—145°, 


The Quaternary Salts of Hexamethylenetetramine. VI. 
Halogenethyl Ethers and Esters and their Hexamethylene- 
tetraminium Salts. Water A. Jacogps and Micnar, HEIDELBERGER 
(J. Biol. Chem., 1915, 21, 439—453).—An account of the preparation 
of a number of B-bromoethyl ethers and esters, and their additive 
compounds with hexamethylenetetramine. 

B-Phenoxyethylhexamethylenetetraminium bromide, C,,H,,ON,Br, pre 
pared from phenyl £-bromoethy] ether and hexamethylenetetramine in 
boiling chloroform solution, has m. p. 151—152°. 

B-0-Tolyloayethylhexamethylenetetraminium bromide, from o-toly] 
8-bromoethy! ether, forms glistening prisms and plates, m. p. 185°. 

m-TJolyl B-bromoethyl ether, obtained as a colourless oil, b. p. 
136— 137°/14 mm., by heating ethylene dibromide and m-cresol with 
alcoholic sodium hydroxide, yields a hexamethylenetetramine compound, 
C,;H,,ON, Br, m. p. 155—156°, 
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B-p-Tolyloxyhexamethylenetetraminium bromide has m. p. 176°. 

a-Naphthyl B-bromoethyl ether, prepared from a-naphthol and ethylene 
dibromide in the same manner as the m-tolyl ether, crystallises in 
transparent, hexagonal plates, m. p. 25° (corr.) with slight preliminary 
softening, b, p. 154—156°/0°8 mm., and yields a hexamethylenetetr- 
amine compound, crystallising in glistening platelets, which become 
yellow at 170°, m. p. 175° (decomp.). 

8B: 2-Naphthoxyethylhevamethylenetetraminium bromide crystallises 
from chloroform in glistening leaflets of the composition 

C,,H,,0N ,Br,4CHC), 

(decomp. about 180°). 

2:4:6-Trichlorophenyl B-bromoethyl ether, prepared from 2: 4 : 6-tri- 
chlorophenol and ethylene dibromide, has m. p. 47—48° (corr.), and 
reacts with diethylamine, yielding [-2: 4 : 6-trichlorophenoxyethyldi- 
methylamine, C,H,Br,*O-CH,°CH,"NMe,, the hydrochloride of which 
forms long, silky needles, m. p. 187—189°; when heated with 
piperidine in benzene solution, it yields N-2: 4: 6-trichloro-B-phenoxy- 
ethylpiperidine, C,H, Br,*O-CH,°CH,°C,H,,N, which was isolated in 
the form of its hydrochloride, m. p. 188—189°. 

p-Bromophenyl B-bromoethyl ether, obtained by brominating phenyl 
B-bromoethyl ether in chloroform solution, crystallises in rhombs, 
m. p. 56—57° (corr.) with slight preliminary softening, and forms a 
hexamethylenetetramine compound (decomp. 185—186°). 

Tribromo-p-tolyl B-bromoethyl ether, prepared from tribromo-p-cresol 
and ethylene dibromide, has m. p. 50—51° (corr.) with preliminary 
softening, forms a hexamethylenetetramine compound, m. p. 181°, 
and reacts with piperidine in boiling benzene solutions, yielding 
N-tribromo-B-p-tolyloxyethy/piperidine, C,H MeBr,*O-CH,°CH,°C,H,,N, 
the hydrobromide of which has m. p. 223—23U° (decomp.). In one 
preparation in which an impure tribromo-p-cresol, containing apparently 
some tetrabromocresol, was employed, a small amount of tetrabromo-p- 
tolyl B-bromoethyl ether was isolated in glistening needies, m. p. 
106—107'5° with preliminary softening. 

o-Acetylamino-B-phenoxyethyl bromide, NHAc*C,H,°O-CH,°CH,Br, 
prepared from o-acetylaminophenol and ethylene dibromide in boiling 
alcoholic sodium hydroxide solution, forms needles, m. p. 90-—90°5° 
(corr.) with preliminary softening, yields a hexamethylenetetramine 
compound, m. p. 160°, and is hydrolysed by hydrobromic acid to 
0-amino-B-phenoxyethyl bromide, which crystallises in glistening leaflets, 
m. p. 36—37° (corr.), and yields a hydrobromide, long needles, m. p. 
193—198° (decomp.). When heated with piperidine in benzene 
solution and the resulting product hydrolysed with hydrochloric acid, 
it is converted into N-o-amino-B-phenoxyethylpiperidine hydrochloride, 
short, thick prisms, m. p. 184—185-5°, from which the free base, 
NH,° O, H,°O-CH,°CH,°C,H,,N, crystallising in diamond-shaped 
plates, m. P. 69— "70° (corr.) with preliminary softening, is liberated 
by sodium carbonate. 

p-Acetylamino-B-phenoxyethylhexamethylenetetraminium bromide has 
m. p. 196—198°. 

Methyl salicylate reacts with ethylene dibromide and aqueous 
alcoholic sodium hydroxide, yielding methyl 0-B-bromoethoxybenzoate, 
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CH,Br-CH,-O-C,H,*CO,Me, large, thick, transparent plates, m. p. 
37°5—38° (corr.), b. p. 186—188°/20 mm. 

o-B-Bromoethoxybenzamide, prepared from salicylamide in a similar 
manner, using alcoholic sodium ethoxide, has m. p. 112—114°, and is 
accompanied by salicylamide ethylene ether, C,H,(O°C,H,-CO-NH,),, 
m. p. 211°5° (corr.). 

B-Acetoxyethylhexamethylenetetraminium bromide, obtained from 
8-bromoethyl acetate (ethylene bromoacetin) and hexamethylenetetr- 
amine, forms silky needles, m. p. 172—173°. 

B-Benzoyloxyethylhexamethylenetetraminium bromide, from B-bromo- 
ethyl benzoate, crystallises in glistening needles, and melts at 
164—165° to a yellow paste. 

B- Bromoethyl-p-nitrobenzoate is obtained in faintly yellow, rhombic 
crystals, m. p. 47—50° (corr.), by heating ethylene bromobydrin with 
p-nitrobenzoyl chloride at 140°; the hexamethylenetetramine compound 
erystallises in glistening leaflets, m. p. 190—191° (decomp. ). 

p-Nitro-B-benzoyloxyethylhexamethylenetetraminium iodide, prepared 
from B-iodoethyl p-nitrobenzoate, forms glistening, yellow platelets, 
m. p. 176—178°. 

The following B-bromoethyl esters were obtained by the interaction 
of the acid chlorides and ethylene bromohydrin in pyridine solution : 
o-acetoxybenzoate, OAc*C,H,*CO,*CH,°CH,Br, thick plates and prisms, 
m. p. 62—62°5° (corr.) with preliminary softening, b. p. 150—160°/ 
0'7 mm. ; acetyl-p-cresotate [4-acetory-m-toluate|, delicate, glistening 
needles, m. p. 62°5—63° (corr.) with preliminary softening ; m-chloro- 
acetylaminomethylbenzoate, 

CH,Cl-CO-NH-CH,:C,H,°CO,°CH,°CH,Br, 
minute, pale yellow prisms, m. p. 107—108°5° (corr.). 

B-Bromoethyl-p-methoxybenzoate has b. p. 140° (corr.)/05 mm., 
189—191°/14 mm. F. B. 


m-Nitrophenyl Thiocyanate and Allied Compounds. Fr. 
Ficuter and Rupotr Scuonuav (Ber., 1915, 48, 1150—1154).—An 
extension of the investigation of the electrolytic reduction of o-, p-, 
and 2:4-dinitrophenyl thiocyanates (Fichter and Beck, A., 1912, 
i, 105). 

The preparation of m-nitrophenyl thiocyanate, NO,*C,H,*SCN, from 
diazotised m-nitroaniline solution, thiocyanic acid, and cuprous thio- 
cyanate proceeds less smoothly than that of its isomerides; the 
product, colourless needles, m. p. 56°, when reduced at a rotating lead 
cathode in 7NV-alcoholic hydrogen chloride solution and subsequently 
submitted to gentle oxidation by atmospheric oxygen or ferric chloride, 
gave 3:3’-diaminodiphenyl disulphide, 8,(C,H,-NH,),. With high 
concentrations of acid, a copper electrode gives a similar result, but in 
2N-aleoholic hydrogen chloride, m-thiocyanatoazoxybenzene, 

ON,(C,H,SCN)., 
yellow needles, m. p. 96°, was obtained. 

In the earlier investigation (Fichter and Beck, Joc. cit.), o-nitro- 
phenyl! thiocyanate was found to undergo reduction with formation of 


2-aminobenzothiazole, C,H <2>c-NH,, but the explanation that this 


ORGANIC CHEMISTRY. i. 805 


is due to the condensation of o-aminophenyl mercaptan and hydro- 
cyanic acid previously produced is now withdrawn, because conden- 
sation of o-aminophenyl mercaptan with hydrocyanic acid yields 
benzothiazole. In the formation of 2-aminobenzothiazole it is the 
2: 2'-diamino-disulphide, produced by oxidation of the corresponding 
mercaptan, which is active, its condensation with hydrocyanic acid 
yielding 2-aminobenzothiazole and benzothiazole. 

Electrolytic oxidation of methyl and methylene thiocyanates in a 
mixture of acetic and hydrochloric acids proceeds analogously to that 
of the ethyl compound (Fichter and Wenk, A., 1912, i, 423), the 
corresponding sulphonic acids being produced; the preparation is 
somewhat disturbed by the ease with which these acids undergo 
further oxidation at the platinum anode. With phenyl thiocyanate 
and o-nitrophenyl thiocyanate, resinous products were obtained, the 
aromatic nucleus being attacked (compare Fichter and Stocker, A., 
1914, i, 946). D. F. T. 


6.Chloro- and 6-Bromo-m-cresol. I. R. (Fur.) von WaAttTHER 
and W. Zipper (J. pr. Chem., 1915, [ii], 91, 364—414).—An account 
of the preparation and properties of a number of derivatives of 6-chloro- 
and 6-bromo-m-cresol and of p-chloro-m-cresotic [6-chloro-3-hydroxy-p- 
toluic] acid. 

On treatment with chlorine in cold glacial acetic acid solution, m-cresol 
gives rise to 2 : 4: 6-trichloro-m-cresol, m. p. 45° (compare Raiford, A.., 
1911, i, 993 ; Crowther and McCombie, T., 1913, 103, 536), and 2: 4: 5- 
trichloro-1-chloromethyl-p-benzoquinone dichloride [2:4:4:5 : 6-penta- 
chloro-3-chloromethyl-A***.cyclohexadienone], CH,Cl-C<ber .q¢y>>CCl, 
erystallising in prisms, m. p.117°. The last-named compound, together 
with 2:4:5-trichloro-p-toluoquinone and 2: 4:4:5:6-pentachloro-3- 
methyl-A*:°-cyclohexadienone, m. p. 89—90° (compare Crowther and 
McCombie, Joc. cit.), is also produced by chlorinating m-cresol in glacial 
acetic acid at 100°. 

4 :6-Dichloro-m-cresol, m. p. 45—46°, is readily obtained by passing 
the calculated amount of chlorine into a warm solution of 6-chloro-m- 
cresol in aqueous sodium hydrogen carbonate (compare Claus and 
Schweitzer, A., 1886, 614). 

6-Bromo-m-cresol, prepared by the addition of the calculated amount 
of bromine to m-cresol in carbon tetrachloride solution at — 5° to — 10°, 
crystalljses in long, white needles, m. p. 62°; solubility in water at 
19°=0° 1713 gram per 100 c.c.; the benzoyl derivative, prepared in 
pyridine solution, forms needles, m. p. 83—83°5°. 

6-Chloro-4-bromo-m-cresol, m. p. 70—70°5°, and 6-chloro-2 : 4-dibromo- 
m-cresol m. p. 70—70°5°, obtained by brominating 6-chloro-m-cresol in 
carbon tetrachloride and glacial acetic acid respectively, crystallise in 
white needles. 

p-Chloro-m-cresotic [6-chloro-3-hydroxy-p-toluic] acid is readily pre- 
pared by heating the anhydrous sodium salt of 6-chloro-m-cresol with 
carbon dioxide under pressure at 160—175°. It crystallises in needles 
or leaflets, m. p. 206—207° (solubility in water at 12°=0°0120 gram 
per 100 c.c.), gives a bluish-violet coloration with ferric chloride, and 
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may also be obtained, together with small quantities of 2: 4 :5-tri- 
chloro-p-toluoquinone, 2 ;: 4: 4; 5 : 6-pentachloro - 3 - chloromethy]! - A**’- 
cyclohexadienone and 2:4:4:5 : 6-pentachloro-3-methyl-A’**°-cyclohexa- 
dienone by the direct chlorination of m-cresotic [3-hydroxy-p-toluic] 
acid in glacial acetic acid solution. The methyl ester, white leaflets, 
m. p. 55°, ethyl ester, leaflets, m. p. 52°5—53°, propyl ester, prisms, 
m. p. 21°, b. p. 168—170°/18 mm., together with the following salts 
are described : sodium, leaflets ; potassiwm, microscopic needles or white 
prisms ; lithium, needles ; ammonium, white needles ; calcium, leaflets ; 
barium, leaflets ; silver, microscopic, white needles ; /ead, mercuric, ferric, 
aluminium ; magnesium, leaflets ; manganese, microscopic needles ; basic 
cupric, Olive leaflets ; bismuth. 

The hexamethylenetetramine, C,H,O,Cl1,C,H,,N,, salt, prepared in 
alcoholic solution, crystallises in prisms, which become pale yellow at 
160°, m. p. 170° (decomp.), and give blue fluorescent solutions in 
aqueous sodium hydroxide ; the antipyrine, needles, m. p. 128°, quinine, 
and cinchonine salts are also described. 

6-Bromo-3-hydroxy-p-toluic acid, prepared by brominating m-cresotic 
acid in carbon tetrachloride solution, crystallises in lustrous leaflets or 
rectangular columns capped with pyramids, m. p. 221° and not 211° 
as given by Gatterman (A., 1893, i, 566); the alkali, ammonium, 
cobalt, magnesium, barium, silver, mercury, lead, gold, platinum, ferric 
and copper salts are mentioned. 

Methyl 6-chloro-3-methoxy-p-toluate is obtained by heating (1) the 
sodium salt of methyl 3-chloro-3-hydroxy-p-toluate with methyl] iodide 
at 130°, or (2) the disodium salt of the free hydroxy-acid with methyl 
sulphate in aqueous sodium hydroxide, solution, crystallises in pale 
yellow needles, m. p. 53—54°, b. p. 160°/14 mm., and is hydrolysed by 
sodium hydroxide to the free acid, prisms, m. p. 130°, of which the 
readily soluble alkali and ammonium, sparingly soluble, white calcium, 
barium, lead, yellow ferric and light blue cupric salts are described. 

The following acids were all prepared by heating the sodium salt of 
6-chloro-3-hydroxy-p-toluate with the requisite alkyl iodide and sub- 
sequent hydrolysis of the resulting esters with sodium hydroxide : 

6-Chloro-3-ethoay-p-toluic acid, needles, m. p. 143°; methyl ester, 
slender, felted, pale yellow needles, m. p. 54°, b. p. 170°/11 mm. 

6-Chloro-3-propoxy-p-toluic acid, long, white needles or broad prisms, 
m. p. 112°; methyl ester, colourless oil, b. p. 188°/24 mm. 

6-Chiloro-3-isopropoxy-p-toluic acid, long, narrow prisms, m. p. 121°; 
methyl ester, colourless, strongly refractive oil, b. p. 173°/19 mm, 

6-Chloro-3-butyloxy-p-toluic acid, needles, m. p. 965°; methyl ester, 
b. p. 194°/20 mm. 

6-Chloro-3-isobutyloxy-p-toluic acid (m. p. 117°%), not obtained in 
pure condition ; methyl ester, strongly refractive vil, b. p. 187°/14 mm., 
which solidifies in long prisms. 

6-Chloro-3-isoamyloxy-p-toluic acid, leaflets, m. p. 94°; methyl ester, 
b. p. 197°/18 mm. 

When heated on the water-bath with methyl alcoholic sodium 
methoxide and methyl ulphate, 6-bromo-3-hydroxy-p-toluic acid is 
converted into its methyl ester, white needles, m. p. 48°, which is 
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accompanied by methyl 6-bromo-3-methoxy-p-toluate, long leaflets, 
m. p. 45—46°. 

6-Chloro-m-tolyl salicylate, prepared by heating salicylic acid and 
4-chloro-m-cresol with phosphoryl chloride at 135—140°, crystallises in 
slender needles, m. p. 74°. 

6-Chloro-m-tolyl 6-chloro-3-hydroaxy-p-toluate, obtained in a similar 
manner from p-chloro-m-cresotic acid, forms microscopic needles, 
m. p. 142°; the phenyl ester crystallises in needles, m. p. 88°; the 
B-naphthyl ester in prisms, m. p. 137°5°. 

The rate of hydrolysis of the four last-named esters by methyl 
alcoholic sodium hydroxide at 30° has been determined and found to 
be about the same as that of pheny] salicylate. 

6-Chloro-3-acetoxy-p-toluic acid, prepared from the corresponding 
hydroxy-acid and acetyl chloride at 70—80°, crystallises in sheaves of 
colourless needles, m. p. 146°, and on treatment with thionyl chloride 
is converted into the chloride, CH,*CO,-C,H,Cl(OH)-COCI, long 
needles, m. p. 48°, from which the following derivatives were 
prepared : phenyl ester, white needles, m. p. 88°; amide, white leaflets, 
m. p. 2389—240°; anilide, leaflets, m. p. 222°; p-phenetidide, leaflets, 
m. p. 215°. 

6-Bromo-3-acetoay-p-toluic acid, obtained in a similar manner, forms 
white leaflets, m. p. 155°. On treatment with the calculated amount 
of dilute nitric acid in 80% acetic acid solution, 6-chloro-m-cresol 
yields 6-chloro-4-nitro-m-cresol, which crystallises in yellow leaflets, 
m. p. 133°5°, and gives rise to the following salts: ammonium, orange- 
yellow leaflets, m. p. 146° (decomp.) ; sodium, red needles ; potassium, 
dark red leaflets; barium, red leaflets; calcitwm, orange-red needles ; 
mercuric, pale brownish-yellow leaflets; cupric, light green leaflets ; 
ferric, yellow to dark brown, feathery crystals ; aluminium, yellow, 
feathery crystals ; the Jead salt is brick-red, the chromium light green ; 
the silver, gold, and platinum salts form yellow leaflets ; aniline salt, 
citron-yellow leaflets, m. p. 134°; the o- and p-toluidine salts, light 
yellow leaflets, m. p. 132° and 133° respectively. 

The mononitro-derivative is accompanied by 6-chloro-2 : 4-dinitro- 
m-cresol, which crystallises in yellow leaflets, m. p. 69°, and yields the 
following salts: sodiwm (orange) ; potassium, orange needles ; calcium, 
golden-yellow leaflets ; barium, microscopic, orange needles ; mercury, 
reddish-brown needles ; cupric and lead, brown needles; ferric and 
aluminium, brown leaflets; chromium; silver, gold, and platinum, 
yellow needles; aniline, orange-yellow, microscopic needles, m. p. 
136°; o- and p-toluidine salts, orange-yellow needles, m. p. 78° and 
145° respectively. 

_6-Chloro-4-amino-m-cresol, prepared by reducing the corresponding 
nitro-compound with sodium hyposulphite, forms slender, white 
leaflets, m. p. 143°. F. B. 


Nitration of 3-Acetylamino-2-methoxytoluene. Jonn LioneL 
Simonsen and Mup.aciri Nayak (T., 1915, 10'7, 828—834).—With 
the object of synthesising ultimately the isomeric nitro-2 : 3-dimethoxy- 
benzoic acids by a method which would leave no doubt as to their 
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constitution (compare Cain and Simonsen, T., 1914, 105, 156; Perkin 
and Robinson, ibid., 2390), the authors have investigated the nitration of 
3-acetylamino-2-methoxytoluene by means of fuming nitric acid 
(D 1°52) at a low temperature, and find that all three possible mono- 
nitro-derivatives are produced, the main product consisting of 6-nitro- 
3-acetylamino-2-methoxytoluene, whilst the 4-nitro-derivative is formed 
to only a small extent. The isomerides were separated by a compli- 
cated process, fully described in the original, and hydrolysed by 
concentrated hydrochloric acid to the free amines. Attempts to 
replace the amino-group in 5-nitro- and 6-nitro-3-amino-2-methoxy- 
toluene by a hydroxyl group were unsuccessful, the sole product 
consisting of the corresponding nitro-2-methoxytoluene, formed by 
elimination of the amino-group. 

3- Acetylamino-2-methoxytoluene, prepared by acetylating the free 
amine with acetic anhydride, crystallises in needles, m. p. 100—101°. 
6- Nitro-3-amino-2-methoxytoluene forms massive, pale yellow rhomboids, 
m. p. 103°, the acetyl derivative, slender needles, m. p. 119—120°. 
{ts constitution has been established (1) by its reduction to a diamine 
(not isolated in a pure condition), showing all the properties of a 
para-diamine, and (2) by its conversion, after diazotisation, into 
6-nitro-2-methoxytoluene, needles, m. p. 52—53°; during the di- 
azotisation a small amount of 6-nitro-o-cresol, m. p. 143° (compare 
Ullmann, A., 1884, 1317), is simultaneously produced, which on 
methylation with methyl sulphate yields 6-nitro-2-methoxytoluene. 

5-Nitro-3-amino-2-methoxytoluene, slender, sulphur-yellow needles, 
m. p. 113°, forms a sparingly soluble hydrochloride, and is reduced to 
an unstable diamine, having the usual properties of a meta-diamine ; 
the acetyl derivative, m. p. 141—142° in the anhydrous condition, 
crystallises with 1H,O in long, irridescent, prismatic needles, decomp. 
127°. Elimination of the amino-group by diazotisation and boiling 
with zine dust results in the formation of 5-nitro-2-methoxytoluene, 
colourless needles, m. p. 63°, the constitution of which has been 
determined by its formation from 5-nitro-o-cresol by methylation. 

4-Nitro-3-amino-2-methoxytoluene crystallises in deep orange 
coloured, prismatic needles, m. p. 72°; the acetyl derivative in hexa- 
gonal prisms, m. p. 170—171°. F. B. 


Preparation of m-5-Xylenol-4-sulphonic Acid. fF. Rascui«e 
(D.R.-P. 283306 ; from J. Soc. Chem. Ind., 1915, 34, 708).—m-5- 
Xylenol when heated with concentrated sulphuric acid or other 
sulpbonating agent is converted into the ortho-sulphonic acid, which, on 
account of the para-position to the hydroxyl group being unoccupied, 
exhibits great reactivity. It is very soluble in water, and is re- 
precipitated from strong solutions by concentrated hydrochloric acid 
in colourless needles, m. p. 102—103°. G. F. M. 


8-Naphthol Sulphide and isoSulphide. II. O. Hixspexe (J. pr. 
Chem., 1915, [ii], 91, 307—324).—An extension and amplification of 
previous work (this vol., i, 237). 

Whilst B-naphthol sulphide dissolves readily in warm aqueous 
sodium carbonate, the iso-sulphide dissolves only to a slight extent, 
even on boiling, the solubility being due to conversion into the isomeric 
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B-naphthol sulphide. The transformation of the iso-sulphide into f- 
naphthol sulphide by warm aqueous sodium hydroxide may be almost 
entirely prevented by the addition of a little sodium sulphide. 
iso-8-Naphthol sulphide is best characterised by its di-B-naphthalene- 
sulphonyl derivative, S(C,,H,-O°SO,°C,,H,),, which separates from 
glacial acetic acid as a light yellow, crystalline powder containing 
solvent of crystallisation (4 mol.), m. p. 110° (decomp.) with previous 
sintering at 85°, and is readily obtained from the iso-sulphide and 
B-naphthalenesulphony! chloride in pyridine solution. 

When reduced with zine dust and glacial acetic acid, and the 
resulting solution exposed to air, (-naphtholsulphoxide yields - 
naphthol and £-naphthol disulphide, which forms yellow needles, m. p. 
171° (compare Onufrowicz, A, 1891, 320), and gives a green coloration 
with ferric chloride. It is probable that the sulphoxide is first reduced 
to B-naphthol and 1-thiol-8-naphthol, and that the latter compound then 
undergoes atmospheric oxidation into the disulphide. On treatment 
with hydriodic acid or methyl alcoholic hydrogen chloride at the 
ordinary temperature, the sulphoxide is converted into B-naphthol and 
sulphur dioxide. 

Dehydro-8-naphthol sulphide reacts with phenylhydrazine to form a 
monophenylhydrazone and not a dihydrazone as stated by Henriques 
(A., 1895, i, 104); the p-nitrophenylhydrazone crystallises in red 
needles, m. p. 207° ; the semicarbazone, C,,H,,O,N,, forms brownish-red 
crystals (decomp. 175°). In view of the formation of these mono- 
derivatives, the author abandons his previous formule for this 
compound, and assigns to it the constitutiou of an iso-B-naphthol- 


sulphonium anhydride, 0:0, H Spee ‘ 


When kept for several days at the ordinary temperature in contact 
with methyl! alcoholic hydrogen chloride, it is converted into Christopher 
and Smiles’s chloronaphthathioxin ; the latter compound obviously 
belongs to the iso-series, and is therefore better termed chloroiso- 
naphthathioxin. 

When triturated with concentrated perchloric acid, dehydro-f- 
naphthol sulphide yields a perchlorate, m. p. 128° (decomp.), which is 
resolved into its components by washing with alcohol. 

On oxidation with hydrogen peroxide in acetone solution containing 
a little glacial acetic acid, iso-8-naphthol sulphide is converted into 


a meriquinonoid compound, 0:0 ,pH 84! 8 (CyoH,-OH). This 


crystallises from a mixture of light petroleum and chloroform in light 
yellow needles, m. p. 141° (decomp.), containing chloroform (1 mol.), 
and gives a blue coloration with sulphuric acid ; the chloroform may 
be removed by solution in acetone and precipitation in water. The 
compound then forms a yellow powder, m. p. 143° (decomp.), containing 
1H,0. It is reduced by zine dust and acetic acid to the original 
isosulphide. When heated at 130—140°, or when dissolved in dilute 
aqueous sodium hydroxide, it undergoes partial conversion into 
8-naphthol sulphide and isoB-naphtholsulphonium anhydride. The 
meriquinonoid compound cannot be prepared by the direct combination 
of iso-B-naphthol sulphide and iso-8-naphtholsulphonium anhydride in 
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chloroform solution. On further oxidation with hydrogen peroxide in 
hot glacial acetic acid solution, it yields a substance, crystallising with 
acetic acid in yellow leaflets, m. p. between 70° and 80° The 
constitution of the latter substance has not yet been determined, but 
it is probably a compound of iso-8-naphtholsulphonium anhydride with 
a higher oxidation product. 


In agreement with the formula CH <3 CH dehydro-- 


naphtholsulphone does not react with hydroxylamine nor yield a hydr- 

azone with p-nitrophenylhydrazine. [t is reduced by hydriodic acid, or by 

zinc dust and glacial acetic acid, containing a little hydrochloric acid, toa 

BB-dinaphthol, which crystallises in elongated leaflets or spherical 

clusters of slender needles, m. p. 197°, and yields a diacetyl derivative ' 
in very slender needles, m. p. 113°. This dinaphthol differs from the 

ordinary B8-dinaphthol obtained by the direct oxidation of B-naphthol, 

but is possibly identical with the compound, m. p. 195°, prepared by 

Kauffmann (A., 1882, 1068) by fusing B-naphtholaldehyde with 

potassium hydroxide. 

On reduction with sodium sulphide or zine dust and ammonia in 
boiling methyl] alcoholic solution, dehydro-8-naphtholsulphone is trans- 
formed into iso-B-naphtholsulphone, SO,(C,,H,*OH),. This forms a 
colourless, amorphous powder, which becomes yellow and sinters at 85°, 
is viscid at 110°, and is completely fused to a mobile liquid at about 
125°. It is oxidised by potassium ferricyanide in alkaline solution to 
the original sulphone, and gives a colourless precipitate with benzene- 
diazonium chloride, thus differing from the isomeric 8-naphtholsulphone, 
which yields 1-benzeneazo-8-naphthol. 

When heated either alone at 100° or with acetic acid, formic acid or 
acetic anhydride, it loses water and forms an anhydride, C,,.H,,S0,. 
The latter compound is converted by boiling acetyl chloride into 
mono- and di-chloroisonaphthathioxin (Nolan and Smiles, T., 1913, 
103, 905). Although the anhydride yields a di-p-nitrophenyl 
hydrazone, its constitution is probably represented by the following 


formula : 0:0, H,:80<8, F. B. 


Binuclear Quinones. III. Dianthryl. A.trrep Eckert and 
Auice Hormann (Monatsh., 1915, 36, 497—503. Compare Meyer, A., 
1909, i, 168 ; Meyer, Bondy, and Eckert, A., 1913, i, 62).—Dianthryl 
has been oxidised to dianthranol and the latter reduced to the former. 
10 : 10'-Dihydroxytetrahydrodianthryl has been obtained as primary 
product of the reduction of dihydrobianthron ; it is isomeric with the 
anthrapinacone (9 : 9’-dihydroxytetrahydrodianthryl) prepared by 
Schulze (A., 1886, 248) by the reduction of anthraquinone by zinc 
dust and ammonia, but distinguished by the greater readiness with 
which it loses water, yielding dianthryl. The constitutions of these 
substances are proved by oxidation, since the former gives dihydro- 
dianthrone and the latter anthraquinone. 

Dianthryl is conveniently prepared by reducing a solution of antbra- 
quinone in glacial acetic acid with tin and hydrochloric acid in the 
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— of a little platinic chloride (compare Liebermann and Gimbl, 
1887, 965). 

ag ree acetate is formed by the action of lead peroxide at 
50—70° on a suspension of dianthryl in glacial acetic acid, and is 
saponified by alcoholic potassium hydroxide to dianthranol ; concen- 
trated sulphuric acid converts it into dianthrone, oxidation occurring 
simultaneously with hydrolysis. 

Dianthranol is reduced by tin and hydrochloric acid in glacial acetic 
acid solution in the presence of platinic chloride to dianthryl. Under 
similar conditions, dihydrodianthrone gives dihydroxytetrahydro- 
dianthryl, yellow needles, m. p. 150—153°. H. W. 


Tetrahydroxydiphenyl from the Resorcinol Fusion. Oscar 
von Friepricus (Arkiv. Kem. Min. Geol., 1914, 5, No. 19, 1—20).— 
The constitution of the tetrabydroxydiphenyl (diresorcinol) obtained 
to a small extent when resorcinol is fused with sodium hydroxide 
(Barth and Schreder, A., 1879, 633) is still unsettled, although it is 
generally assumed that the hydroxyl groups have the position: 
3:5: 3':5' (compare Herzig and Zeisel, A., 1890, 1404; Selch, A., 
1893, i, 352 ; Meyer and Desamari, A., 1909, i, 657 ; and Benedikt, 
A., 1880, 246). In order to transform the compound into derivatives 
of known constitution, the autbor has investigated the effect of 
phosphorus tri- and penta-chlorides, but no reaction took place. By oxi- 
dation of the tetra-methyl and -ethyl ethers, identifiable products could 
not be obtained, neither could the compound be obtained by synthesis. 

The yield of the tetrahydroxydiphenyl in proportion to that of the 
phloroglucinol produced at the same time increases with the tempera- 
ture, indicating that tetrahydroxydiphenyl is a secondary product 
produced from phloroglucinol ; this supports the constitution usually 
assigned. 

The following derivatives have been prepared: Methylation with 
diazomethane gave the dimethyl ether, C,,H,(OH),(OMe),,1$H,O, as 
colourless leaflets, m. p. 67°; the anhydrous substance has m. p. Ps 
The tetramethyl ether, C,,H,(OMe),, is obtained by methylation with 
either methyl iodide and potassium hydroxide or with dimethyl 
sulphate. It forms tabular crystals or else white needles, m. p. 108°. 

Oxidation of the tetrahydroxydiphenyl with fuming nitric acid gives 
oxalic acid and a reddish nitro-compound, which is possibly hexanitro- 
tetrahydroxydiphenyl. Styphnic acid is not produced, 

Hexa-amino-3 : 5 : 3’ :5'-tetrahydroxydiphenyl tetrahydrochloride, 

C,.(NH,),(OH),,4HCl, 
is obtained as a white, crystalline powder by reduction of the hexa- 
nitro-compound (Benedikt and Julius, A., 1884, 1139) with tin and 
hydrochloric acid. It decomposes at 180—190° without melting. 
Hexanitrodiphenyl 3:5:3':5'-tetramethyl ether, C,.(NO,),(OMe),, 
obtained from the hexanitro-compound by methylation with diazo- 
methane, forms light yellow needles, m. p. 208°. Nitration of 
diphenyl-3 : 5 : 3’: 5’- tetramethyl ether with fuming nitric acid gives 
tetranitrodiphenyl 3:5 :3':5'-tetramethyl ether, C,.H,(NO,),(OMe),, as 
slender, yellow needles, with no definite melting point. Chlorination 
of tetrahydroxydiphenyl in carbon disulphide at ordinary tempera- 
tures, or in ice-cooled glacial acetic acid, gives hexachloro-3 :5 : 3°: 5’- 
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tetrahydroxydiphenyl, C,,(OH),Cl,, as colourless crystals, m. p. 283°. 
When the glacial acetic acid is not cooled, decachloro-3 : 5 : 3’ : 5'-tetra- 
hydrowydiphenyl, ©,,0,Cl,o, is obtained as slender, white needles, 
m. p. 170—177°. 

Hexachloro-3 : 5 : 3’ :5’-tetrahydroxydiphenyl gives the tetra-acetyl 
compound, ©,,Cl,(OAc),, as colourless needles, m. p. 229°, on 
acetylation with acetic anhydride and anhydrous sodium acetate. 
Methylation with diazomethane gives the dimethyl ether, 

C,,Cl,(OH),.(OMe),, 
m. p. 180°, whilst methyl sulphate gives rise to the tetramethyl ether, 
C,,Cl,(OMe),, colourless needles, m. p. 220° (sinters at 185°). Under 
similar conditions, hexabromo-3 : 5 : 3’ : 5’-tetrahydroxydiphenyl (Meyer 
and Desamari, loc. cit.) gives the hexabromo-dimethyl ether, 
C,,Br,(OH),(OMe),, 
white crystals, m. p. 194—196°, and the hexabromo-tetramethyl ether, 
C,.Br,(OMe),, colourless needles, m. p. 211°. Hexabromodiphenyl 
3:5:3':5'-tetraethyl ether, C,,.Br,(OEt),, is produced as silky, glistening 
needles, m. p. 288°, by bromination of the tetraethyl ether in glacial 
acetic acid. T. 8. P. 


8-Hydroxy-f-phenylethylamine and Related Compounds. 
C. Mannicu and E. Tureve (Arch. Pharm., 1915, 253, 181—195),— 
The well-known difficulties associated with the reduction of amino- 
alkyl aryl ketones to the corresponding carbinols have been overcome 
by the use of hydrogen and palladinised charcoal, and compounds of 


the type of B-hydroxy-8-phenylethylamine are now rendered available 
for many interesting syntheses. 

Palladinised charcoal is made by passing hydrogen into a suspension 
of finely powdered animal charcoal, extracted with hydrochloric acid 
until free from iron, in a solution of palladous chloride, the quantities 
being arranged so as to give a preparation which contains about 2% 
of palladium when dried. This catalyst is more suitable than colloidal 
palladium. 

The mixture of the hydrochloride and hydrobromide of w-aminoace- 
tophenone, as obtained by the action of hexamethylenetetramine on 
w-bromoacetophenone (Mannich and Hahn, A., 1911, i, 648), was 
saturated with hydrogen in the presence of the above catalyst, and the 
new base was precipitated from the concentrated filtrate as the 
carbonate, and then converted into the hydrochloride, m. p. 211°. The 
free B-hydroxy-B-phenylethylamine, OH*CHPh-CH,°NH,, was isolated 
from the alcoholic solution of the salt by adding sodium ethoxide, and 
was obtained in glistening needles, m. p. about 40°. The base is much 
more stable than adrenaline towards acids and alkalis. The W-benzoy] 
derivative, m. p. 146° (compare Kolshorn, A., 1904, i, 675), gave a 
good yield of the O-acetate, OAc-CHPh-CH,-NHBz, glistening needles, 
m. p. 112—113°. Other new JN-derivatives include: B-hydroxy-{- 
phenylethylcarbamide, OH*CHPh:CH,*NH-CO-NH,, m. p. 95°, pheny/- 
dichloroacetylaminomethylcarbinol, OH*CHPh-CH,°N H-CO-CHCI.,, from 
ethyl dichloroacetate and the free base, glistening leaflets, m. p. 91°, 
and phenylcyanoacetylaminomethylcarbinol, 

OH-CHPh-CH,-NH-CO-CH,-CN, 
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from ethyl cyanoacetate, m. p. 111°. With ethyl chloroacetate, how- 
ever, the condensation took place at the chlorine atom and then 
proceeded to the formation of 3 :6-diketo-1 : 4-di-B-hydroxy-B-phenyl- 
ethylpiperazine, OH-CHPh-CHy N<op- OH, >N-CH,CHPh-OH, m. p. 
121°. 
A concentrated solution of w-amino-p-methoxyacetophenone was also 
reduced to Hye p-rmethoxyphenylethylamine hydrochloride 
(Rosenmund, A.! 1913, i, 465), which yielded the N-benzoyl derivative, 
m. p. 151—152°, and this gave p-methoxyphenylbenzoylamino- 
methylcarbinyl acetate, OMe*C,H,-CH(OAc)-CH,-NHBz, m. p. 139°. 
p-Methoxyphenylcarbethoxyaminomethylcarbinol, 
OMe:-C,H,-CH(OH)-CH,-NH-CO,Et, 

forms leaflets, m. p. 95°, and B-hydroxy-p-methoxyphenylethylcarbamide, 
OMe-C,H,-CH(OH):-CH,*NH:CO-NH,, 

has m. p. 122—123°. 

w-Amino-p-hydroxyacetophenone hydrochloride, obtained by the 
action of hydriodic acid on the above methoxy-compound (compare 
Mannich and Hahn, Joc. cit.), was reduced to B-hydroxy-B-p-hydroxy- 
phenylethylamine hydrochloride, m. p. 172° (decomp.), free base, m. p. 
157—158°, which yielded the dibenzoyl derivative, 

OBz’C,H,*CH(OH)-CH,*NHBz, 
m. p. 215°, by the Schotten-Baumann method, and this gave the 
O-acetate, C,,H,,O,N, hard granules, m. p. 170°, when boiled with 
acetic anhydride. J.C. W. 


Preparation of Hydroxy-derivatives of Aliphatic Aromatic 
Ethers. FARBENFABRIKEN vorM. F. Bayer & Co. (D.R.-P. 282991 ; 
from J. Soc. Chem. Ind., 1915, 34, 735).—The products obtained by 
treating homologues of ethylene glycol with phenols, their homologues, 
or substitution products are more powerful analgesics than the 
ethylene glycol aryl ethers. They have the general formula 
HO-CHR!-CHR?-OR, where R is an aryl radicle, whilst as regards 
R! and R? one is hydrogen, the other an alkyl group. Propyleneglycol 
phenyl ether, OH*CH,*CHMe-OPh, is described. G. F. M. 


Preparation of Aromatic Carboxylic Acids Chlorinated in 
the Nucleus. FARBWERKE vVORM. Meister, Lucius & Brtnine 
(D.R.-P. 282133; from J. Soc. Chem. Ind., 1915, 34, 652).—Aromatic 
sulphonic acids containing methy! groups in the ring when heated above 
200° with thionyl chloride with or without an indifferent solvent are 
converted according to the temperature into mono-, di-, or tri-chloro- 
derivatives which form acids on heating with water, alkalis, or acids. 
Thus 0- or p-toluenesulphonic acids yield o- or p-chlorobenzoic acids 
in a high state of purity. G. F. M. 


Action of Light on Benzophenone and Butyric Acid. R. Dr 
Fazt (Atti R, Accad. Lineei, 1915, [v], 24, i, 942—945. Compare 
Paternd, this vol., i, 493). —Further investigation of the products 
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yielded by this reaction shows that the latter proceeds in two distinct 
directions, (1) with formation of propyl butyrate and, consequently, of 
carbon dioxide and benzopinacone, and (2) with synthesis of an acid 
by addition of 1 mol. of benzophenone to 1 mol. of butyric acid. This 
acid, C,,H,,0,, forms ill-defined, brick-yellow crystals, m. p. 125—130° ; 
its silver salt was prepared. It may be either B-hydroxy-88-dipheny]- 
a-ethylpropionic acid, §-hydroxy-35-diphenylvaleric acid, or, most 
probably, y-hydroxy-yy-diphenyl-8-methylbutyric acid, 
OH-CPh,-CHMe-CH,°CO,H 
(compare Paternd & Chieffi, A., 1911, i, 65). , eS A 


Racemisation of Phenyl-p-tolylacetic Acid. Atrex. McKenziz 
and Sisyt Tarte Wippows (T., 1915, 107, 702—715).—Since the 
racemisation phenomena already described in connexion with mandelic 
acid (T., 1904, 85, 378, 1249) may possibly be due to the presence of 
both a hydroxyl and hydrogen atom, in direct union with the asym- 
metric carbon atom, an examination has been made of the behaviour of 
phenyl-p-tolylacetic acid, in which the hydroxyl group of mandelic acid 
is substituted by a hydrocarbon residue. The results obtained show, 
however, that optically active phenyl-p-tolylacetic acid is even more 
readily racemised than is mandelic acid under similar conditions. Not 
only is the active acid partly racemised by boiling with aqueous 
potassium hydroxide, but in the form of its -menthy!] and /-bornyl 
esters undergoes profound racemisation during saponification with 
alkalis, the resulting acid being either inactive or only very slightly 
active. 

It is particularly noteworthy that the ester recovered after fractional 
hydrolysis of 7-menthyl d-phenyl-p-tolylacetate by alkalis was partly 
racemised, indicating that the ester itself undergoes catalytic racemisa- 
tion prior to saponification. 

Complete racemisation was found to occur during the saponification 
of the ethyl d-ester with alcoholic potassium hydroxide, and also when 
the d-acid chloride was submitted to the Friedel-Crafts’ reaction with 
benzene and aluminium chloride. 

After reviewing the literature dealing with the racemisation of 
acids, the authors express the opinion that the most satisfactory 
explanation hitherto advanced to account for the catalytic racemisation 
of optically active acids, having the asymmetric carbon atom in the 
a-position, is that based on the assumption of a desmotropic change, 
thus: CHRR’-CO,H —> CRR’-C(OH),. 

In view, however, of the reactivity of the carbonyl group and the 
absence of any definite evidence, either chemical] or physical, of the 
existence in solution of dihydroxy-compounds of the above type, it is 
suggested that an additive compound of the acid with the catalyst is 
first formed, and it is this unstable compound and not the free acid 
itself which undergoes desmotropic change, as illustrated in the follow- 
ing scheme : 


CHRR'-CO,H —> CHRR'-C(0H):0<0,, > 


CRR’:0(0H)-OH<(6,, —> CHRR-CO,K + H,0. 
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The resolution of r-phenyl-p-tolylacetic acid was accomplished by 
crystallisation of its cinchonidine salt from alcohol, the salt of the 
d-acid being the more sparingly soluble. The J/-acid, obtained by 
erystallising the quinine salt of the acid recovered from the mother 
liquors, is difficult to isolate in a pure condition, probably on account 
of the formation of mixed crystals of the —_— salts of the enantio- 
morphously related acids. 

The r-acid may also be slightly activated by fractional esterification 
with /-menthol, the /-acid being esterified more rapidly than the 
d-isomeride. 

d-Phenyl-p-tolylacetic acid crystallises in feathery needles, m. p. 
83—84° with slight preliminary softening, [a]p* + 14-6° in acetone ; 
ethyl ester, feathery needles, m. p. 39—40°, [a]? +10°4° in acetone ; 
cinchonidine salt, needles, m. p. 204—205° (decomp.), [a]} — 35° in 
chloroform. 1-Phenyl-p-tolylacetic acid has [a]p — 13°9° in acetone. 

The following esters were prepared by the interaction of the 
corresponding acid chlorides with /-menthol and /-borneol in the 
presence of benzene and pyridine: 1l-menthyl r-phenyl-p-tolylacetate, 
rectangular crystals, m. p. 54—55°, b. p. 250°/12 mm., [a]/?* — 59°2° in 
acetone ; l-menthyl d-phenyl-p-tolylacetate, feathery needles, m. p. 
53—54°, [a]i* —53-0°; l-menthyl |-phenyl-p-tolylacetate, m. p. 57—58° ; 
|-bornyl r-phenyl-p-tolylacetate, an vil having a bright blue colour when 
freshly distilled, b. p. 249°/12 mm.; l-bornyl d-phenyl-p-tolylacetate, 
b. p. 240°/13 mm. 

r-Phenyl-p-tolylacetophenone, obtained by the interaction of both the 


r- and d-acid chlorides with benzene in the presence of aluminium 
chloride, forms hexagonal plates, m. p. 159—160°. F. B. 


Preparation of the Hexamethylenetetramine Salt of the 
w-Methylsulphonate of p-Aminophenyl Salicylate. J. ABELIN, 
E. Borer, and M. Peretstemn (D.R.-P. 282412; from J. Soc. Chem. 
Ind., 1915, 34, 686).—Hexamethylenetétramine combines with the 
w-methylsulphonate of p-aminophenyl salicylate to form a compound, 
C,,H,,0,N,8, which combines the therapeutic properties of a salol 
derivative with those of hexamethylenetetramine. It acts as an 
anesthetic without any unpleasant subsidiary effects. G, F. M. 


Esters of Carboxyarylphosphoric Acids. SynTuHetic PATENts 
Co., New York (U.S. Pat. 1125081; from J. Soc. Chem. Ind., 1915, 
34, 451).—Esters of the type, RO,C-Aryl-O-PO(OH),, are prepared by 
treating aromatic hydroxy-acids with phosphorus haloids and then con- 
densing the halogenocarboxyarylphosphoric acid haloids with an 
alcohol, phenol, phenol-alcohol, or hydroxy-acid. They are colourless, 
crystalline products which form soluble salts, and are said to be effi- 
cacious against infectious diseases. 

The guatacol ester of p-carboxyphenylphosphoric acid, 

OMe:C,H,°0O-CO-C,H,°O° PO(OH),, 
has m. p. 182°, and is especially mentioned. The m-tolyl ester, m. p. 
179°, and the thymol ester, m. p. 163°, of the same acid are other 
examples, J.C, W. 
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Diacetylcatechol.o-carboxylic [2:3-Diacetoxybenzoic] Acid 
Compound. Synruetic Patents Co., New York (U.S. Pat. 1140716 ; 
from J. Soc. Chem. Ind., 1915, 34, 734).—Acetylated catechol- 
o-carboxylic acid derivatives are claimed as antipyretics, particularly 
the diacetyl compound of the probable formula C,;H,(OAc),*CO,H 
(1:2:3), a white powder, soluble in the usual organic solvents, 
insoluble in water, and melting at 148—150°. G. F. M. 


Preparation of Unsaturated Acids of the Anthraquinone 
Series. FARBENFABRIK vorm. F. Bayer & Co. (D.R.-P. 282265 ; from 
J. Soc. Chem. Ind., 1915, 34, 652).—Anthraquinone-2-aldehyde or a 
w-dihalogen-2-methylanthraquinone condenses with an avetate to form 
anthraquinony!-2-acrylic acid. G. F. M. 


Ethyl Hydrogen Phthalate. Water von Amann (Monatsh., 
1915, 36, 505—508).—Ethyl hydrogen phthalate has been previously 
described only in the liquid form. By the interaction of ethyl alcohol 
and phthalic anhydride, in a special apparatus arranged so as to com- 
pletely exclude moisture, the author has prepared it in well-defined 
monoclinic crystals [a : 6 :c=0°6425:1:0°5197 ; 8 91°2’], m. p. 47—48°. 
It is very readily saponified by alkalis, and cannot be accurately titrated 
with sodium hydroxide solution. H. W. 


Formation and Stability of spiro-Compounds. I. spiro. 
Compounds from cycloHexane. R. M. Bezsiey, C. K. INGocp, 
and J. F. Tuorre (T., 1915, 107, 1080—1106).—An investigation 
has been commenced of the effect produced by the alteration of the 
tetrahedral angle, owing to ring formation, on the formation and 
stability of a second ring joined to the first by a common quaternary 
carbon atom, and the results indicate that ring formation under 
these circumstances occurs with greater facility than with a cor- 
responding compound having an open-chain structure. This is held to 
indicate that the bending outwards of the two valencies participating 
in the original ring (to 120° in the case of a cyclohexane derivative) 
causes the other valencies to distribute themselves equally in the 
remaining space. They become placed therefore closer together than 
the normal 109°28’ in the open-chain compound, and hence the greater 
facility for the formation of asecond ring. The experiments have been 
carried out with bromo-derivatives of cyclohexane-] : l-diacetic acid, 
the behaviour of which with alcoholic potassium hydroxide, etc., was 
compared with that of ethyl dibromodimethylglutarate. Bromination 
of cyclohexane-1 :1-diacetic acid gave rise to ethyl aa’-dibromocyclo- 
hexane-1 : 1-diacetate in both cis- and trans-forms, and to the cor- 
responding ¢rans-monobromolactone. The dibromo-compounds could 
not be isolated in a pure condition, but the lactones, which are also 
formed by distillation of the dibromo-compounds in vacuum, were 
obtained analytically pure. trans-Lactone of ethyl a-bromo-a -hydroxy- 
cyclohewane-1 : 1-diacetate forms prisms, m. p. 96°, b. p. 225—230°/ 
20mm. The cis-lactone forms needles, m. p. 69—70°. An acid product 
of the bromination was also isolated. It consisted mainly of the acid 
monobromo-ester, as on treatment with sodium carbonate it gave the 
lactone of a-hydroxycyclohexane-1 : 1-diacetic acid, small needles, m. p. 
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91—92°. The corresponding acid was stable only in the form of its 
salts. An aniline salt, m. p. 104°, and a dianilide, m. p. 97°, of this 
hydroxy-acid were obtained. trans-cycloHexane-spiro-cyclopropane- 
, , CH-CO,H 
1:2-dicarboxylice acid, CoH >C<b-00, 
action of concentrated potassium hydroxide at 150° on the above acid 
monobromo-ester. It forms flat needles, m. p. 237°, and gives a 
dianilide, m. p. 292°. The corresponding cis-cyclohexane-spiro-cyclo- 
propane-1 : 2-dicarboxylic acid was obtained from the filtrate from the 
trans-acid, and also by distilling the latter under ordinary pressure. 


It is thus obtained as its anhydride, Oy >CC he oO m. p. 


102°, from which the acid itself is formed in the usual way. It forms 
needles, m. p. 198°. The anilic acid melts at 207° (decomp.), and the 
anil at 119°. 

The action of alkalis on the bromo-lactone esters gives rise to a 
variety of products according to conditions. cycloHexylideneacetic acid, 
C,H ,).>C:CH-CO,H, m. p. 92°, was formed by the action of 10% 
aqueous sodium hydroxide on either of the bromo-lactones (m. p. 96° or 
70°). By the action of 64% aqueous potassium hydroxide this acid was 
converted into A}-cyclohexeneacetic acid, m. p. 38°, and the latter is 
therefore among the products of the action of this reagent on the 
bromo-lactones. The trans- and cis-lactonic acids of aa’ dihydroxycyclo- 
hexane-1 :1-diacetie acid were obtained by the action of 15 or 64% 
potassium hydroxide on the trans- and cis-bromolactones, and were 
isolated as their esters from the other products of the reaction. 
Hydrolysis with hydrochloric acid gave the trans-lactonic acid, m. p. 
145°, forming a dianilide, m. p. 169°, and the cis-lactonic acid, 
m. p. 168°, forming a dianilide, m. p. 169°. cycloHewane-spiro-cyclo- 

, a C(OH)-CO,H 
propanol-2 : 3-dicarboxylic acid, C,H, >C< — a . 
in 27% yield from the trans-bromolactone by the action of boiling 64% 
potassium hydroxide. It forms colourless, pearly plates, m. p. 217°, 
and gives a dianilide, m. p. 202°. The acid is very stable to acid 
permanganate, phosphorus pentachloride, and acetyl chloride. By the 
action of concentrated sulphuric acid it yields a small quantity of 


was obtained by the 


, was obtained 


cyclohexane-spiro-cyclopropanone, OH >C<H 5% which gives a semi- 


carbazone, m. p. 175°. On heating with water in a sealed tube, the 
hydroxy-spiro-acid underwent fission with formation of the lactonic 
acid of a-hydroxy-a'-cyclohexan-1l-olsuccinic acid, 
O O 
CsA >C< oH (c0,H)-CH-OH’ 
cubical prisms, m. p. 131°. The disodium, disilver, and monobasic 
aniline salts are described. The latter melts at 123°. - GF. M. 


2-Hydroxy-3-methoxybenzaldehyde. E. Rurr and K. Linck 
(Arch. Pharm., 1915, 253, 33—41).—This aldehyde, pale greenish- 
yellow, long, ciliated needles, m. p. 44—45°, is a by-product in the 
technical preparation of vanillin from guaiacol, and is recommended as 
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a dye for animal fibres (D.R.-P. 272736). A number of derivatives 
are now described. 

The oxime, OMe-C,H,(OH)-CH:NOH, forms colourless, slender 
needles, m. p. 121°; the azine, C,,H,,0,N,, crystallises in slender, 
yellow needles, m. p. 196°; the anil, OMe-C,H,(OH)-CH:NPh, orange 
needles, has m. p. 84°; the phenylhydrazone, C,,H,,O,N,, forms felted 
needles, m. p. 128°. 

2 :3-Dimethoaybenzaldehyde, C,H,,O,, prepared by the action of 
methyl sulphate, has m. p. 54—55°; 2-benzoyloxy-3-methoxybenzal- 
dehyde, OMe’C,H,(OBz)-CHO, has m. p. 90°; 2-benzenesulphoxy-3- 
methoxybenzaldehyde, CHO-C,H,(OMe)-O°SO,Ph, forms glistening 
leaflets, m. p. 121°. The latter derivative is easily prepared and 
easily hydrolysed, so that it is useful in reactions in which the 
hydroxy! group must be rendered dormant. The product of the action 
of acetic anhydride and a few drops of sulphuric acid, namely, 2-acetoxy- 
3-methoxybenzylidene diacetate, OMe°U,H,(OAc)-CH(OAc),, forms 
pale yellow crystals, m. p. 83°. 

5-Nitro-2-hydroxy-3-methoxybenzaldehyde, C,H,O,N, prepared by 
adding the required amount of nitric acid (D 14) to the cold solution 
in glacial acetic acid, forms pale yellow needles, m. p. 142°. 5-Bromo- 
2-hydroxy-3-methoxybenzaldehyde, C,H,O,Br, is a glistening, yellow 
compound, m. p. 127°. 

The aldehyde is comparatively stable, and could not be oxidised 
without involving the hydroxy] group. The above benzenesulphonyl 
derivative, however, when mixed with magnesium sulphate solution 
and treated with the required volume of 3% permanganate on the 
water-bath, yielded 2-benzenesulphoxy-3-methoxybenzoic acid, m. p. 195°. 
This was hydrolysed by warm 3% sodium hydroxide to 2-hydroay- 
3-methoxybenzoic acid, C,H,O,, which crystallises in colourless leaflets, 
m. p. 148°, and forms a silver salt and a methyl ester, m. p. 67—68° 
with a faint aromatic odour. The latter acid is formed quantitatively 
by the alkali fusion at 215°. At about 250°, a quantitative yield of 
catechol-o-carboxylic acid is obtained, which proves the constitution of 
the aldehyde. 

When heated with acetic anhydride and sodium acetate at 180—200°, 
the chief product is the lactone of B-2-hydroxy-3-methoxyphenylacrylic 


acid [5-methoxycoumarin], OMe-OHy <n hn which forms silky 


needles, m. p. 89°. The reduction product of this, namely, 5-methoxy- 
3 : 4-dihydrocoumarin, Cy>H,,0,, has m. p. 107°, and the corresponding 
dibromide (f-2-hydroxy-3-methoxyphenyl-aB-dibromopropiolactone) has 
m. p. 165°. J. C. W. 


1 : 3-Dimethylceycéohexan-2-one and 1 : 2: 3-Trimethyl-A?-cyclo- 
hexene. K. von Auwers and F. Krouipreirren (Ber., 1915, 48, 
1226—1233).—The method of Haller (A., 1913, 1, 984) for the 
preparation of 1 ; 3-dimethyleyclohexan-2-one by the action of sodium 
amide and methyl iodide on 1-methyleyclohexan-2-one is not satis- 
factory, the yield being poorer than stated; also the process of 
purification treatment with benzaldehyde is stated to be futile. 

1 ; 3-Dimethyleyclohexan-2-one was prepared by the action of 
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hydrogen and palladium on 1-methyl-3-hydroxymethylenecyclohexan-2- 
one (Kétz and Schaeffer, A., 1912, i, 603; 1914, i, 186) ; the product, 
b. p. 53°6—55°3°/10 mm., D7? 0°914, n> 1°4482, was converted by 
successive treatment with magnesium methyl iodide and anhydrous 
oxalic acid into 1 : 2 :3-trimethyl-A}-cyclohexene, 
CMe—-CH 

OMe HMe—CH.> CH» 
a colourless, mobile liquid, b. p. 149°6—150°/749 mm., Dj 0°828, 
n> 1°4593, which was analysed as the nitrosochloride, a blue oil. ‘ 
D. F. T. 


Quaternary Salts of Hexamethylenetetramine. VII. w- 
Halogen Derivatives of Aliphatic-Aromatic Ketones and their 
Hexamethylenetetraminium Salts. Watrer A. Jacops and 
MicuaeEL Herpevsercer (J. Biol. Chem., 1915, 21, 455—464).—The 
work described in the preceding papers has been extended to deriva- 
tives of w-bromo- and w-iodo-acetophenone. 

The additive compound of w-bromoacetophenoneoxime and hexa- 
methylenetetramine, C,,H,.ON,Br, has m. p. 139° (decomp.). 

p-Tolyl bromomethy! ketone yields a hexamethylenetetramine com- 
pound, crystallising in slightly pinkish, minute prisms, m. p. 148—149°, 
and reacts with sodium iodide in acetone solution at the ordinary 
temperature to form p-tolyl iodomethyl ketone, C,H,Me-CO-CH,I, cream- 
coloured needles, m. p. 42—43° (corr.), which yields a hexamethylene- 
tetramine compound, crystallising in colourless, micro-needles, melting 
at 157—158° to a reddish-brown tar. 

4-0-Xylyl bromomethyl ketone, C,H,Me,-CO-CH,Br, prepared from 
o-xylene, bromoacetyl bromide and aluminium chloride in carbon 
disulphide solution, forms large, slightly brown needles, m. p. 
62—62°5° (corr.), and is probably identical with the substance, m. p. 
63—64°, obtained by Armstrong and Kipping (T., 1893, 63, 86) 
by brominating o-xylyl methyl ketone; the hexamethylenetetramine 
compound melts at 137—138° to a red liquid. 

4-m-Xylyl bromoethyl ketone, prepared in a similar manner, forms 
colourless micro-leaflets of an irritating odour, m. p. 42—43° (corr.), and 
yields a hexamethylenetetramine compound, crystallising in rosettes of 
needles, m. p. 145—146° (decomp.). 

p-Lthylphenyl bromomethyl ketone, from ethyl benzene and bromoacetyl 
bromide, forms glistening micro-platelets, m. p. 33—34° (corr.) with 
slight preliminary softening, and yields a hexamethylenetetramine 
compound in minute, glistening prisms, m. p. 146—147° (decomp.). 

2:4:6-Trimethylphenyl bromomethyl ketone, prepared from mesitylene 
in a similar manner, crystallises in colourless, glistening plates, m. p. 
55—56° (corr.). 

The additive compound of w-bromo-m-nitroacetophenone and hexa- 
methylenetetramine has m. p. 157° (decomp.). 

p-Acetylaminophenyl bromomethyl ketone, NHAc*C,H,*CO-CH,Br, 
from acetanilide and bromoacetyl bromide in the presence of aluminium 
chloride, forms cream-coloured prisms, m. p. 190—193° (decomp.), and 
yields a hexamethylenetetramine compound, cream-coloured prisms, 
m. p. 194° (decomp.). 
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The additive compownd of p-aminophenyl chloromethyl ketone and 
hexamethylenetetramine forms light yellow micro-crystals. 

3-Acetylamino-p-tolyl bromomethyl ketone, NH Ac*C,H,Me-CO-CH,Br, 
from aceto-o-toluidide and bromoacetyl bromide, crystallises in drab, 
felted needles, m. p. 167—170° with preliminary softening, and 
yields a hexamethylenetetramine compound, as a pale brown, micro- 
crystalline powder (decomp. 150—155°). 

3-Acetylamino-p-tolyl B-rodoethyl ketone, 

: NHAc’C,H,Me-CO-CH,°CH,I, 

from aceto-o-toluidide and {-iodopropiony! chloride, crystallises in 
faintly green, felted needles, m. p. 142—143° (corr. decomp.), and 
forms a hexamethylenetetramine compound, which becomes yellow at 
about 150°, m. p. 161—162° (decomp.): the position of the substituting 
groups has been established by the formation of 3-acetylamino-p-toluic 
acid, m. p. 279—281° (corr.), on oxidation with potassium permanganate 
in acetone solution. 

The additive compound of p-methoxyphenyl bromomethy! ketone and 
hexamethylenetetramine forms faintly yellow micro-crystals, m. p. 
172° (decomp.) ; that of p-ethoxyphenyl bromomethy] ketone, slightly 
yellow micro-prisms, m. p. 159—159°5° (decomp.). 

= CH:C-CO-CH,Br 
3-Bromoacetyl-2-methylquinoline, C,H <y éMe 2, prepared 
by brominating 3-acetylquinaldine in strong hydrobromic acid solution 
(D 1°49) at 50°, crystallises in almost colourless rhombs, m. p. 102—103° 


(corr.) with slight preliminary softening and slowly decomposes when 
heated above 50°; the hexamethylenetetramine compound has m. p. 
above 170° (decomp.). F. B. 


A New Synthesis of Aromatic Ketones. I. Preparation of 
Some Phenolic Ketones. Kurr Hoxrscn (Ber, 1915, 48, 
1122—1133).—The limitations of the Friedel-Crafts and the Nencki 
methods for the synthesis of phenolic ketones render desirable the dis- 
covery of other methods, which may supply compounds which cannot 
be produced by these two well-known processes. A new method for 
the formation of phenolic ketones has now been discovered in a modi- 
fication of Gattermann’s method for the preparation of phenolic 
aldehydes from a phenol, hydrocyanic acid and hydrogen chloride, and 
has been applied to the preparation of compounds hitherto accessible 
only with difficulty. The method is to take an equimolecular mixture 
of a phenol and a nitrite in ethereal solution, with the addition of zinc 
chloride if necessary, and to pass in hydrogen chloride. A ketone-imide 
hydrochloride of the type CRR’?NH,HCI is produced, and this on 
treatment with water undergoes hydrolysis to the corresponding ketone. 

{Wirn M. Scuuuze.}]—Ilf a mixture of resorcinol and acetonitrile 
in ethereal solution in the presence of zinc chloride is treated with 
hydrogen chloride, the ketone-imide hydrochloride begins to separate in 
half-an-hour, and treatment of this product with water converts it into 
resacetophenone, m. p. 144—145°, the yield being 70% of the theoretical. 
The monomethyl ether of resorcinol under analogous treatment gives 
paeonol (6-hydroxy-4-methoxyacetophenone) together with isopaeonol 
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(4-hydrosxy-2-methoxyacetophenone), needles, m. p. 138°, which unlike its 
isomeride shows no colour reaction with ferric chloride. 

Anhydrous orcinol, when submitted to this process, was converted 
into orcacetophenone [3 : 5-dihydroxy-o-tolyl methyl ketone], silky needles, 
m. p. 159°. In this case the sulphate of the intermediate ketone-imide 
can be isolated without difficulty, and forms colourless needles 
which readily decompose when boiled with water, giving the above 
phenolic ketone. Under similar conditions to those in the preceding 
cases, the monomethy] ether of resorcinol is converted into aceto-evernone 
[3-hydroxy-5-methoxy-o-tolyl methyl ketone}, quadratic tablets, m. p. 150°, 
and isoacetoevernone [5-hudroxy-3-methoxy-o-tolyl methyl ketone|. The 
sulphate of the intermediate ketone-imide was isolated in the form of 
colourless needles. 

By submitting phloroglucinol to this reaction with acetonitrile and 
hydrogen chloride, phloracetophenone, m. p. 218°, was obtained, probably 
identical with the acetocyclohexantrione of Heller (A., 1912, i, 274; 
also Leuchs and Sperling, this vol., i, 141). 

Acetonitrile can be replaced in this synthetical process by benzonitrile 
and condensation of resorcinol with this compound produces benzo- 
resorcinol, m. p. 144°, whilst orcinol in a similar manner gives rise to ° 
benzo-orcinol [ phenyl 3 :5-dihydrosxy-o-tolyl ketone), tablets, m. p. 141°, 
which shows a reddish-brown colour reaction with ferric chloride. The 
hydrochloride of the intermediate ketone-imide is stable in acid solution 
and crystallises in yellow needles, Benzophloroglucinol [2 : 4 : 6-tri- 
hydroxybenzophenone|, C,H,Bz(OH),, was obtained in an analogous 
manner from benzonitrile and phloroglucinol ; it forms needle crystals, 
m. p. 165°, and givesa brownish-red coloration with ferric chloride ; the 
intermediate ketone-imide was isolated in the form of its sulphate, 
yellow prisms. D. F. T. 


The Constitution of the 4:4-Dichlorodinitro- and 4:4’-Di- 
bromodinitro- benzophenones obtained by Nitration of 
4:4’-Dichloro- and 4:4'’-Dibromo-benzophenones. P. J. 
Montagne (Ber., 1914, 48, 1027—1037).—The nitro-groups 
present in the 4:4’-dichlorodinitro- and 4: 4-dibromodinitro-benzo- 
phenones obtained by nitration of 4:4’-dichloro- and 4: 4’-dibromo- 
benzophenones must occupy similar positions, because both compounds 
yield the same dinitrodiaminobenzophenone when treated with 
ammonia, The actual position of the nitro-groups was determined 
by reduction of the dibromodinitro-compound with sodium amalgam 
and alcohol to 3 : 3’-diaminobenzhydrol, the identity of this substance 
being confirmed by a comparison with the reduction product of 
3:3'’-dinitrobenzophenone. The above compounds are _ therefore 
4:4’-dibromo- and 4: 4’-dichloro-3 : 3’-dinitrobenzophenones. 

4:4’-Dibromo-3-nitrobenzophenone, b. p. 287°/10 mm., m. p. 119°5°, 
crystallises in monoclinic tablets [a:b:¢=2°6352:1:4°4498, B= 
89°18°]; it was prepared by condensation of 4-bromo-3-nitrobenzoy] 
chloride and bromobenzene at 80—90° in the presence of aluminium 
chloride. 4: 4'-Dibromo-3: 3’-dinitrobenzophenone, m. p. 157°5°, 
prepared by nitration of the preceding compound and also of 
4: 4’-dibromobenzophenone, was converted by reduction with stannous 
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chloride and hydruchluic acid into 4; 4’-diorumo-3 ; 3’-diaminobenzo- 
phenone, m. p. 178°5—179°, and by alcoholic ammonia solution at 
150° for two days into 3: 3’-dinitro-4 : 4’-diaminobenzophenone, m. p. 
293°5°. The last compound was also obtained in like manner from 
4: 4’-dichloro-3 : 3’-dinitrobenzophenone, and treatment of the chloro- 
and bromo-compounds with aniline in alcoholic solution at 150° 
yielded the same 3 : 3’-dinitro-4 : 4’-dianilinobenzophenone, m, p. 226°5°. 
Reduction of the dinitrodiaminobenzophenone produced 3: 4:3':4’- 
tetra-aminobenzophenone, yellow needles, m. p. 217°, which as an 
ortho-diamine condenses with phenanthraquinone in acetic acid 
solution, giving a diphenanthraphenazine ketone, m. p. 370—380°. 

The above results as to m. p.’s of the various substances 
deviate considerably from those previously recorded by Consonno 
(A., 1904, i, 676), the discrepances being more than 160° in the 
case of 3: 3’-dinitro-4 :4’-diaminobenzophenone. The cause of the 
discrepancy is not clear, because Consonno arrives at a similar 
conclusion as to the constitution of his product. The author’s views 
as to the identity of the compounds mentioned above receive support 
from the results of Maron and Fox (this vol., i, 266), who record a 
‘m. p. 287—289° for 3: 3’-dinitro-4 : 4’-diaminobenzophenone. 

D. F. T. 


Stereoisomeric Oximes of Phenyl §-Naphthyl Ketone. 
PasquaLe Poccrantit (Atti R. Accad. Lincei, 1915, [v], 24, i, 
1135—1137).—Betti and Poccianti (A., 1914, i, 550) have shown that 
phenyl a-paphthyl ketone forms two stereoisomeric oximes, and the 
author now finds that the same is the case with phenyl B-naphthyl 
ketone, the two oximes crystallising (1) in small, regular octahedra, 
m. p. 157°, and (2) in tufts of long, silky needles, m. p. 174° (compare 
Kegel], A., 1888, 1307). Perrier and Caille’s so-called oxime, m. p. 
133° (A., 1908, i, 656), appears to be a mixture of the two stereo- 
isomeric oximes with unaltered ketone. Hydroxylamine acts more 
readily on pheny! 8-naphthy] ketone than on phenyl] a-naphthyl ketone, 
owing to the absence in the former case of the steric hindrance exerted 
by the second nucleus of the naphthalene molecule. 

When subjected to the Beckmann rearrangement by treatment with 
phosphorus pentachloride, oxime (I) yields the f-naphthalide of 
benzoic acid and oxime (II) the anilide of B-naphthoic acid, so that the 
structures of the two oximes may be represented thus : 


aes “ OH 


AWN WYN 


- | 
VA V7 1 ws NY, 
(L) (IL.) 
Reduction of these oximes is difficult and yields the oily dase, 
C,,H,-CHPh:N H,, 
which readily absorbs carbon dioxide from the air ; its hydrochloride, 
m. p. 265—270° (decomp.), acefate, m. p. 127°, and denzoyl derivative, 
m. p. 182°, were analysed. T. H. P. 
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Commercial Chrysarobin. Rvopert Ever (Arch. Pharm., 1915, 
253, 1—33).—The identification of the constituents of chrysarobin is 
particularly difficult because many of them are easily oxidisable sub- 
stances. Before investigating the drug itself the author has therefore 
thought it advisable to study the oxidation products of chrysarobin, 
and has obtained results which, when referred back to the original 
mixture, agree, in the main, with those of Tutin and Clewer (T., 1912, 
101, 290). 

A current of air was passed into a suspension of chrysarobin in 1% 
sodium hydroxide, whereby the major portion dissolved and hydrogen 
peroxide was produced (compare Manchot, A., 1901, ii, 93). The red 
solution was acidified with sulphuric acid when a large quantity of a 
brown powder separated. The pale yellow acid filtrate was shaken 
with benzene, which dissolved a very small amount of emodin. The 
brown powder was ground with 10% sodium carbonate and evaporated 
to dryness, and the violet residue was exhausted with hot benzene. 
The insoluble part was considerable and gave brown products on 
acidifying, but nothing definite could be isolated from it. It is con- 
sidered that the hydrogen peroxide may be responsible for the produc- 
tion of these by-products. The benzene solution was shaken with 10% 
sodium carbonate, which dissolved emodin. This was obtained in 
orange-red needles, m. p. 256—257°, by sublimation at 225°/12 mm., 
and was converted into the triacetate, m. p. 197°. 

The remaining benzene solution contained chrysophanic acid and 
emodin monomethyl ether, and considerable attention was given to the 
separation of these. From a Zeisel estimation, it appeared that the 
mixture contained about 71% of the acid to 29% of the ether. About 
one-third of the ether could be isolated in a pure state by boiling the 
mixture with much alcohol, in which it is less soluble than chrysophanic 
acid, but the latter could not be purified in this way. Sublimation in 
a vacuum was without avail. The pure acid could be obtained, how- 
ever, by converting the ether by demethylation into emodin, and 
extracting this with sodium carbonate. This could be done by 
hydriodic acid, but the reducing action of this agent necessitated the 
re-oxidation of the product. Hydrobromic acid and aluminium chloride 
were also found to be unsuitable agents. Success was attained, how- 
ever, by using hydrochloric acid at 190° (Fischer and Gross, A., 1911, 
1, 866), or concentrated sulphuric acid at 160° (Oesterle and Johann, 
A., 1910, i, 860). 

The part of the oxidation product which remained undissolved in 
the sodium hydroxide was also evaporated with sodium carbonate and 
then extracted with benzene. ‘he chief constituent of the solution 
was dehydroemodinanthranol monomethyl ether (Tutin and Clewer), 

for which, in agreement with these authors 

OH OH and with the constitution assigned to emodin 
fA % (Oesterle, A., 1912, i, 632), the annexed 
Meo. | 2 | I|ye formula is proposed. The ether was reduced 
ei by zine and acetic acid to emodinanthranol 
monomethyl ether (physcihydron) (Oesterle 

and Johann, loc. cit.; Hesse, A., 1912, i, 284). No crystalline acetyl 
derivative could be obtained, but a'dibenzoate, C,,H,,O,, was isolated 
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in white needles, which changed to a viscous liquid at about 185°, 
This was reduced to a non-crystallisable substance, and oxidised by 
chromic acid to dibenzoylemodin monomethyl ether (dibenzoy)- 
physcion) (ibid.). The ether could not be converted into a trimethoxy- 
compound, which is probably due to the influence of —-C-O-C-— grouping 
on the neighbouring hydroxy! groups, neither could it be demethylated 
without reduction taking place at the same time. 

The amounts of the chief constituents of the oxidised chrysarobin 
were found to be: emodin 0°2%, emodin monomethyl ether 9°3%, 
chrysophanic acid 22°7%, dehydroemodinanthranol monomethyl ether 


18%, amorphous, violet, and brown products 26%. J.C. W. 


Derivatives of Lapachol. Lypia Monti (Aiti BR. Accad. 
Lincei, 1915, [v], 24, i, 1058—1064*).—In accordance with the 
structural formula ascribed by Paternd (A., 1883, 210) to lapachol, 
this acid, in alcoholic solution and in presence of palladium black, 
combines with two atoms of hydrogen, yielding the corresponding 
colourless quinol, which is immediately reoxidised to lapachol by 
atmospheric oxygen ; the fact that the double linking of the amylene 
residue is not hydrogenated under the above conditions is probably 
owing to the negative influence exerted 
by the phenolic hydroxyl. When the 
a latter is converted into the acetoxy- 
7“ \/»-CH,:CH,*CHMe, group, four atoms of hydrogen are 

xe) absorbed, two being used in reducing 

YSZ the amylenic group and two in con- 

UV verting the quinone into quinol, which 

is oxidised in the air to the acetyl 

derivative of dihydrolapachol, O,,H,,0,, this forming canary-yellow 

crystals, m. p. 74—75°. Dihydrolapachol (annexed formula) forms 
yellow needles, m. p. 87—89°. 

When lapachol acid is heated with acetic anhydride and zinc dust, 
the double linking of the side-chain remains unchanged, the product 

being the triacetyl derivative of hydro- 
OAc lapachol obtained by Paternd and 
“S/\.on,-CH,CHMe, Minunni (A., 1890, 1310). In alcoholic 
| | OAc solution and in presence of palladium 
ee black this compound combines with 
UAc two atoms of hydrogen, giving 
triacetyltetrahydrolapachol (annexed 
formula), which forms white needles, m. p. 110—112°, and, when 
hydrolysed with potassium hydroxide, yields dihydrolapachol, 
m. p. 87—89° (vide supra). Tetrahydrolapachol acid could not be 
isolated, as it undergoes immediate oxidation. 

The formation of a- or B-lapachone by the action of an acid on 
lapachol is not determined by the nature of the mineral acid 
employed (compare Hooker, T., 1892, 61, 611), but depends solely on 
the temperature, a-lapachone being obtained in the hot and the 
B-isomeride in the cold. A mixture of the two is usually obtained, 
one or the other predominating according to the temperature. In 


*and Gazzetta, 1915, 45, ii, 51—58. 


O 
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alcoholic solution containing palladium black, both lapachones absorb 
two atoms of hydrogen, but the colourless reduction products thus 
formed oxidise immediately in contact with the air. This behaviour is 
in accord with the formule attributed to the lapachones by Hooker, 
who regarded them as derivatives of a- and f-naphthaquinone re- 
spectively. 

——-—0O OAc 


- Y \\CH,-CH-CH Me, /\/ \-cH, CH-CHMe, 

ye ie” dililiie 

OAc OAc 
(I.) (11.) 

When #-lapachone, m. p. 156°, is heated with acetic anhydride and 
zinc dust, it yields diacetylhydro-f- 
OAc lapachone ({), m. p. 160—162° (compare 
/\/ \.CH:CH-CHMe Paternd and Minunni, A., 1890, 1310) ; 
| 7 Z under similar conditions, a-lapachone, 


Pui m. p. 116—117°, gives diacetylhydro-a- 

OAc lapachone (II), which forms white 

needles, m. p. 170—172°. Since com- 

pound (II) is also obtained by hydrogenation, in presence of palladium 

black, of Paternd’s diacetyl-lapachol (/oc. citt.), the structure of the 

latter is probably that annexed, this being one of the formule 
suggested by Hooker (loc. cit.). ye me A 


Gondang Wax (Cera Fici). A. J. Uxrée (Pharm. Weekblad, 
1915, 52, 1097—1101).—Gondang wax contains an alcohol, named 
ficocery! alcohol by Greshoff and Sack (A., 1901, i, 445). This alcohol 
has been proved to be identical with B-amyrin, m. p. 196—197°, 


[a],+87+35°. Lupeol acetate is also present in Gondang wax. 
A. J. W. 


Geranyl Chloride. Justin Dupont and Louis Lasaune (Chem. 
Zentr., 1914, Il, 932—933 ; from Sei. Ind. Rep. Roure Bertrand Fils., 
1914, [iii], 9, 3—4. Compare A., 1912, i, 880).—In reference to the 
paper of Forster and Cardwell (T., 1913, 103, 1338) the authors 
state that they have never designated the product of the action of 
hydrogen chloride on linalool as linalyl chloride, but as geranyl 
chloride. The thionyl chloride-pyridine method gives with linalool 
good results, but with geraniol, sulphur-containiog substances are also 
formed, and consequently for the preparation of geranyl chloride the 
action of hydrogen chloride on geraniol in toluene solution (Joc. cit.) is 
preferable. The authors confirm the statement that linalool is the 
main product of the action of alkalis on geranyl chloride. So, for 
example, linalool is formed by shaking gerany] chloride with potassium 
carbonate solution at 100°, and linalyl acetate by the action of 
potassium acetate. G. F. M. 


Nitrocamphor and its Derivatives. VIII. Action of 
Formamide on Nitrocamphor. T. M. Lowry and V. Sreeze (T., 
1915, 107, 1038—1043).—Tbe method already described for the 
preparation of nitrocamphor (T., 1898, 73, 995) may advantageously 
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be modified by using alcoholic sodium ethoxide to reduce the crude 
bromonitrocamphor. From the cold reaction mixture the sodium salt 
crystallises out, and on acidification a precipitate of almost pure solid 
nitrocamphor is obtained in 509% yield from the camphor taken. A 
theoretical yield may be obtained by oxidising isonitrosocampher with 
permanganate. The ammonium salt of nitrocamphor was obtained as a 
white, crystalline precipitate by adding formamide to a solution of 
nitrocamphor in ethyl acetate, or by adding concentrated ammonia toa 
concentrated solution in acetone. It melts at 178°, and has [a},,., + 384°, 
and [a]... + 324° in aqueous solution. It is much more stable than is 
nitrocamphor itself. A new anhydride of nitrocamphor, C,>H,,.O.N,, 
was obtained by boiling a solution of nitrocamphor in ethyl acetate 
with formamide for twelve hours. On concentration, yellow needles, m. p. 
184°, separated, which, although in appearance similar, are not identical 
with a previously described anhydride, m. p. 193° (T., 1898, 73, 996). 
It has [a];,.,-—6°, and [a],...-—4°, in benzene solution, and it is 


suggested that the new anhydride is a stereoisomeride of the old. 
G. F. M. 


Auto-oxidations in Light in the Terpene Series. II. 
E. Sernaciorto (Atti R. Accad. Lincet, 1915, [v], 24, i, 1065—1067). 
—When pulegone is exposed for six months to the action of light in 
presence of water and oxygen, it is partly oxidised, as with permanganate, 
into acetone and f-methyladipic acid, and yields also a keto-lactone, 
C,,H,,0,, m. p. 183°5°, which forms an insoluble, unstable silver salt 
and an oxime, C,,H,,0,N, m. p. 116°, and gives acetone and #-methy!- 
glutaric acid on oxidation with chromic acid. The results obtained on 
exposing other cyclic ketones to the action of light, in either absence 
or presence of oxygen, indicate that the structure of the keto-lactone is 
CMe,:C oe and that it is formed from pulegone by wa 

*°C<o0.CH,-CHMe’ ee 


of the intermediate compound, 
CMe,:C(OH)-CH(OH)-CH,*CHMe-CH,:CO,H. 
x. &. P. 


Ethereal Oils. Scuimmen & Co. (Chem. Zenir., 1915, i, 
1264—1265; from Schimmel’s Geschdftsber., Uct., 1914—April, 1915).— 
Ammoniacum oil is a yellow oil of peculiar odour, D” 0:8875, 
ny 1°47250, acid number 3°7, ester number 40:5, acetyl ester number 
106-4 ; it is soluble in 0°5 and more vols. of 90% alcohol. 

Pine needle oils —Oil from Pinus heterophylla, D” 0°8879, xj 
1°48568, a, —35°23’, acid number 0°6, ester number 10:1 ; it is soluble 
in 7 vols. and more of 90% alcohol to a cloudy solution. 
l-a-Pinene, /-8-pinene, and probably camphene are present. Oil from 
Pinus palustris has D” 0°8844, nf 1°48277, a, 30°15’, acid number 
0-9, ester number 4°6. It dissolves with faint opalescence in 6 
vols. of 90% alechol and contains J-a-pinene and /-8-pinene, Oil 
from Pinus ponderosa has D” 0°8796, n? 1°48033, a, — 17°16’, acid 
number 0-6, ester number 8°6. It is soluble in 5°5 parts and more of 
90% alcohol. It contains /-a-pinene and /-8-pinene. 
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The oil described in the reports of October, 1905, and April, 1908 
(compare A., 1908, i, 666), is derived from Lavandula dentata, L., not 
from Lavandula stoechas. 

Mastix oil contains small quantities of inactive a-pinene and of an 
unidentified terpene in addition to much d-a-pinene. The solid acid of 
musk kernel oil is palmitic acid. A pale brown oil is obtained in 
05% yield from Amomum Melegueta, Roscoe, which has Dj 0°8970, 
n» 1°49116, ap — 3°10’, acid number 2°7, ester number 41:2, acetyl 
ester number 63°9, It is miscible with an equal volume of 95% 
alcohol, but when more alcohol is added a turbidity ensues. 
Roman camomile oil is occasionally levorotatory (— 2°30’). Syrian 
sage oil contains camphor and, probably, also thujone. 

Copalillo oil, extracted from a Mexican wood, probably Haothea 
Copalillo, is a brownish-yellow substance, D' 0°8504, a, + 0°50’, 
acid number 10:2, ester number 13:1, soluble in 0°5 and more vols. 
of 90% alcohol. The oi/ from a Bombay wood, probably a variety of 
Artemisia maritima, is dark green, D’° 0°9696, acid number 1°8, ester 
number 4°2. It dissolves in about 3 vols. of 70% alcohol with 
separation of parafiin. 

Oils from Hernandia peliata. In four experiments wood from 
the stem gave 1°03—-2°06% yields. The oi has D” 0:958—0-963, 
a, + 83°45’ to + 104°12’, nP 1°49695—1-°50111, acid number 4°4, ester 
number 47°1, aldehyde content (with neutral sulphite) 75—80%. It 
is soluble in 2°5—4 vols. of 70% alcohol with occasional slight 
fluorescence. The ot/ from the root was obtained in 0°5% yield, and 
had D” 0-9667, nj 1:50383, a,+126°15’, aldehyde content 92°5%. 
It dissolves in 2°5 and more vols. of 70% alcohol. Oi¢/ from the entire 
fruit: yield 0°59, D” 0°9528, nP 149554, a,+50°16’, aldehyde con- 
tent 49%. It dissolves in 0°3 and more vols. of 90% alcohol, but does 
not give a clear solution with 10 vols. of the 80% solvent. Oi/ from 
the almond-like kernel: yield 1°38%, D” 1:0044, n? 1°50614, a, + 87°, 
acid number 7°3, ester number 110°4. It is not completely soluble in 
10 vols. of 70% alcohol, but gives an opalescent solution with 0°5 vol. 
80% alcohol. All the oils are pale to deep yellow in colour, and, with 
exception of the fruit oil, have a characteristic odour of Perilla 
aldehyde. 

Himalaya Cedar Oil is obtained as a pale brown substance, with 
the odour of balsam, from Cedrus Deodora and C. Libani 
Barrel var. Deodora. It has D” 0°9530, nf 151565, a, + 53°8’, acid 
number 2°9, ester number 14°9, acetyl ester number 39°2. It is not 
quite completely soluble in 10 vols. of 90% alcohol, miscible with 
95% alcohol. It appears to contain the ketone (semicarbazone, m. p. 
158°) identified in Atlas Cedar oil. The sesquiterpene could not be 
identified ; tests for cadinene did not give a positive result. 

The otf from Libocedrus decurrens (California) has D” 0°8756, 
ni, 1:47544, a, — 0°51’, acid number 0-9, ester number 4°6. It dissolves 
in 7 or more vols. of 90% alcohol toa turbid solution. It contains 
l-a-pinene, and, probably, B-pinene and carvone. 

The ot from the leaves of Melaleuca hypericifolia has a pale 
green colour with the odour and properties of the oil of Hucalyptus 
globulus. It has D” 0-9145, x” 1-46271, a,+0°18’, and is soluble in 
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2°5 and more vols. of 70% alcohol. It contains 72% of eucalyptol. 
Oils from Melaleuca leucadendron var. Two plants of the Cajeput 
class, raised in Amani, gave oils differing from that of Cajeput. The 
narrow-leaved variety contains only a small quantity of eucalyptol, 
which is completely absent from the broad-leaved variety. The oil 
from the latter contains 78% methyleugenol (veratric acid, m. p. 
179°5°), but methylchavicol could not be identified. It has D” 1-0019, 
ni, 1°52500, a, — 3°44’, acid number 0°4, ester number 7°6, acetyl ester 
number 15°2; it dissolves in 0°6 and more vols. of 90% alcohol. The 
oil from the narrow-leaved variety has D” 09056, nj , 147936, 
ay — 0°22’, acid number 0°7, ester number 11°8, acetyl ester number 
84°8, It is soluble in 1°5 and more vols. of 80% alcohol. 

Clove tree oil has D” 1°0933, nP 1°54332, a, — 3°11’, phenol content 
88%. It dissolves in 1°8 and more vols. of 70% alcohol. The 
phenols consist of 60% eugenol (53% of the total oil) and 35% of a 
solid phenol of paraffin-like odour. The latter has m. p. 44—45°5°, 
b. p. 309—310°/754 mm., 146—149°/4 mm., D” 1°188. It is inactive, 
and yields a benzoyl derivative, m. p. 87—88°. 

A pale yellow oil, with a strong odour of camphor, is obtained in 
1-7—2°1% yield from Japanese wild cinnamon bark. It has D” 0°9245, 
n> 1°4779, ay + 8°34’, acid number 0°6, ester number 14°8. It is 
soluble in 1 or more vols. of 80% alcohol. The main constituent is 


camphor, but terpenes and cymo! appear to be also present. 
H. W. 


American Colophony. Lupwie Paut (Chem. Zentr., 1915, i, 
1265—1266 ; from Seifensieder Zeit., 1915, 42, 237—238, 258—259, 
285—286, 307).—The author’s conclusion (compare A., 1914, i, 
976) that substances of low m. p. form the chief constituents of 
colophony is contradictory to the statements of Tschirch and 
others who have been able to isolate substances, m. p. 135° 
The difference is explicable, since alcohol was used in the 
separation of the individual components, and this removes the 
colloidally combined water. Actually, sylvic acid (KA resin acid), 
m, p. 120—123°, could be isolated by the action of 90% alcohol on 
colophony or KS resin acid. The results of previous investigations 
are summarised as follows: Colophony is a product containing 
colloidally combined water from which two amorphous substances with 
differing water content can be separated: y-pinic acid (KS acid), first 
m. p. 70—71°, second m. p. 76—77° (90% of colophony), sylvic acid 
(KA) from KS acid with boiling alcohol (90%), m. p. 122—123°. In 
course of time, each of these yields a-pinic acid, m. p. 100—105°, and 
B-pinic acid, m. p. 122—123°, both of which are soluble in water 
containing lime. The a-, B-, and y-abietic acids, m. p. about 150°, 160° 
and 162° respectively, obtained from the above compounds by 
protracted crystallisation from hot alcohol, are stable. KLw (a-pinic 
acid) is obtained in the concentrated alkaline mother liquors from 
8- and y-pinic acids, and is probably present to a small extent in 
colophony. 

Finally, the author draws attention to the fact that there can only 
be one abietic acid, namely, the y-form. y-Pinic acid is not a true 
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acid ; on the other hand, a- and f£-pinic acids derived from it are well 
characterised acids giving clear solutions with alkalis. H. W. 


Colophony Resin. Lupwia Paut (Chem. Zentr., 1915, i, 1266; 
from Chem. Rev. Fett-Harz-Ind., 1915, 22, 30—33. Compare pre- 
ceeding abstract).—A resinous product is obtained by the author from 
the syrupy, alcoholic mother liquors of colophony or from the ethereal 
solution of KS-acid after the latter has been freed from resin acid by 
treatment with ammonia and ammonium carbonate. The yield obtained 
by the latter process is so great that it suggests the formation of resin 
by the action of alkali. A substance, which can be compared with 
the resin of Tschirch, is prepared by the author by dissolving colophony 
dust in alcohol, treatment with ammonia and water, filtration, extract- 
ion of the residue with sodium hydroxide, and solution in alcohol; the 
product is poured into sodium hydroxide solution, then acidified with 
hydrochloric acid, and again precipitated by alkali hydroxide. It isa 
white powder, m. p. ca 98°, insoluble in alkali, readily soluble in 
alcohol and ether. In these experiments, a- and £-pinic acid were 
identified for the first time in the presence of one another. 

The formation of colophony powder takes place in two stages, 
characterised by a- and f-pinic acids, 


The Glucosidification of Glycerol by a-Glucosidase. Em. 
BourquEtot, M. Briper, and A. AusBry (Compt. rend., 1915, 161, 
41—43).—The authors have examined the action of a-glucosidase in 
bottom yeast on an aqueous mixture of dextrose and glycerol under 
the same conditions as in the case of B-glucosidase (compare this vol., 
i, 703). The results show that glucosidification took place, but no 
crystalline product could be isolated. Measurements of rotation and 
determination of the amounts of dextrose formed on hydrolysis 
indicated that the products of the action were two monoglucosides 
having rotatory powers of slightly above + 129° and inferior to + 120° 
respectively. W. G. 


Fluorescence of the Components of Chlorophyll. A. 
Witscuke (Chem. Zentr., 1915, i, 1173—1174; from Zeittsch. wiss. 
Mikroscop., 1915, 31, 338—361).—The author has confirmed the 
observations of Cvet and Willstitter that the chlorophyll of green 
plants is composed of two fluorescent substances, (a) having a band 
at A 68—65-5, and (6) with the band at A 65°8—65°3. The chloro- 
phyll of Phaeophyceae, Diatomaceae, and Hydrurus is quite different ; 
in the living state it exhibits only one band, identical with that of 
(a), whilst when dead or in alcoholic solution it gives a second band 
at A 64:0—63-0, which is quite distinct from that of (5), and corre- 
sponds with the chlorophyll component (c), detected in Phaeophyceae 
by Cvet, but the existence of which is denied by Willstitter. The 
chlorophyll of Neottia nidus avis contains only the component (a). 
The inactivity of the chlorophyll is possibly connected with the 
absence of the other components. H. W. 


Bile Pigments. VIII. Bilirubin. Wiuu.uam Kisrer [with 
H. Baver, K. Remmuie, and A. Scuwaperer] (Zeitsch. physiol. 
Chem., 1915, 94, 136—162)—A number of reactions of bilirubin 
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are described, chiefly in extension of earlier work (A., 1913, i, 210; 
1914, i, 857), and a probable formula for bilirubin, which agrees with 
most of the facts, is given. 

When freshly crystallised bilirubin is recrystallised from dimethy]- 
aniline, only about 67% separates from the solution, and it is found 
that the remaining third has undergone change and contains a 
substance with m. p. 134—136°. This is explained by assuming that 
bilirubin is a mixture of two modifications, the equilibrium of which 
is disturbed by the solvent. It is not due to decomposition, for the 
balance is not altered any more by prolonged boiling of the solution. 

By the action of methyl sulphate on bilirubin in the presence of 
methyl-alcoholic sodium hydroxide, a dark green, non-crystallisable 
dimethyl ester is obtained, but in aqueous alkaline solution the 
methylation is not so complete. When esterified by means of methyl 
alcohol and hydrochloric acid (loc. cit.) even in an atmosphere of 
hydrogen, the product is green. This development of colour also 
occurs when bilirubin is warmed with glacial acetic acid or mono- or 
trichloro-acetic acids, but not with their esters or with formic acid 
(compare Maly, 1875), and is explained by assuming that there is in 
bilirubin an internal salt which is opened by acids of a certain 
strength, the new modification being less stable and, especially, much 
more sensitive towards oxygen than the original. If the acid is 
stronger, however, it may form a salt with bilirubin itself. Thus 
hydrogen chloride gradually precipitates from a solution of bilirubin 
in chloroform, a product of approximately the formula 

(C,,H,,0,N,).,3HCI, 
which has a cantharides-like colour, whilst the solution contains 
another chlorine derivative. 

Further attempts to prepare a crystalline dimethylbilirubin led to a 
study of the action of hydrogen bromide in glacial acetic acid, followed 
by methyl alcohol, and also of the effect of diazomethane on bilirubin, 
but with indefinite results. The latter agent seems to combine directiy 
with the pigment besides forming a dimethyl compound. 

When a suspension of bilirubin in dry methyl alcohol is treated 
with dry ammonia, a solution results which deposits bi/irubin-ammonia, 
C,.H,,0,N,,.NH,, when left in a freezing mixture. This substance 
forms stable brownish-red crystals, dissolves in sodium hydrogen 
carbonate, and is reconverted into bilirubin on boiling with chloroform. 
Using this regenerated bilirubin, the yield of the ammonia compound 
is about 76%. Older preparations give 50—60% yields, whilst very 
old specimens give practically no deposit. This, again, is supposed to 
indicate that bilirubin contains two modifications in equilibrium, one 
of which is favoured by ammonia. The alcoholic mother liquor 
apparently contains the other modification as a soluble ammonium 
salt, because a compound of this nature is precipitated in yellowish- 
red flocks on diluting with much ether. On boiling the solution with 
an excess of dilute sulphuric acid, however, a voluminous precipitate 
is obtained. This contains a part insoluble in chloroform, an almost 
black oxidation product, C,,H,,0,N,, similar to but not identical with 
bilinigrin (loc. cit.), a part moderately soluble in chloroform and 
soluble in sodium carbonate, consisting of ordinary bilirubin, and an 
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extremely soluble part, soluble in sodium hydrogen carbonate, which 
is the aci-form of bilirubin. Bilirubin-ammonia gives a pale brown 
trimethylated compound with diazomethane. 

When treated with stannic or aluminium chlorides in inert solvents, 
bilirubin gives dark red precipitates. In this respect it corresponds 
with aromatic ketones and quinones (Meyer, A., 1908, i, 731; 1910, 
i, 179), but the colours do not revert to the original, but change to 
green on the addition of water, showing that the pigment has under- 
gone change. J.C. W. 


Bile Pigments. IX. Formation of Gall Stones. WILLIAM 
Kister [with K. Retaine] (Zeitsch. physiol. Chem., 1915, 94, 
163—171).—After removing various constituents of gall stones by 
means of ether, hot water, 10% acetic acid and then ether, complete 
exhaustion with cold alcohol dissolves a mixture of derivatives of the 
basal group of the pigment part of hemoglobin with fatty acids or 
wax-like esters, Oxidation of the mixture gave hematic acid. After 
now removing the bulk of the bilirubin by means of chloroform, 
glacial acetic acid extracts choleprasin, leaving “ bilihumin ” (A., 1914, 
i, 858). Choleprasin has now been hydrolysed by means of fuming 
hydrochloric acid. The black, insoluble part corresponds with 
bilinigrin, the oxidation product of bilirubin, since it gives an 
insoluble sodium salt. On oxidation with nitric acid, it yields an 
alcohol, m. p. 51°5°, not identical with cholesterol or coprosterol, and 
also hematic acid. The hydrochloric acid solution contains most of 
the “ Bausteine” of globin, including histidine, which was isolated, 
but no tyrosine or tryptophan could be detected. Choleprasin also 
contains wax-like esters, which are supposed to be compounded of 
alcohols and acids, the origin of which is due to the operation of 
processes of reduction (such as are caused by ferments and putrefactive 
moulds) on the amino-acids of globin. In the change of hemoglobin 
to choleprasin, therefore, the pigment part is oxidised and the globin 
part reduced. J. C. W. 


Syntheses of y-Benzopyrones and Flavones. II. Serce 
Jaconson and BrosenprRaANnaTH GuosH (T., 1915, 10'7, 959—966).—The 
condensation of substituted acetoacetic esters with phenols with the pro- 
duction of substituted y-benzopyrones (this vol., i, 424) takes place also 
with substituted benzoylacetoacetic ester, substituted flavones being 
formed. Thus benzylbenzoylacetic ester and resorcinol in presence of dry 
hydrogen chloride yield 7-hydroxy-2-phenyl-3-benzyl-y-benzopyrone, 

O—CPh 
OH*C.Hs<60.0-C,H,’ 
which forms colourless leaflets, m. p. 186°. It dissolves in sodium 
hydroxide to a yellow solution, and in sulphuric acid with the produc- 
tion of an intense bluish-violet fluorescence. Its acetyl derivative melts 
at 134°. Its constitution is confirmed by its decomposition by boiling 
alkali hydroxide into benzylacetophenone and ({-resorcylic acid. 
Similar condensation products are formed with other phenols in presence 
of hydrogen chloride, zinc chloride, ete. Thus pyrogallol condenses 
with ethyl £-benzoyl-a-phenylpropionate to form 7 : 8-dihydrowy-2- 
3742 
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phenyl-3-benzyl-y-benzopyrone, colourless leaflets, m. p. 136—137°, which 
dissolve in sodium hydroxide to give a reddish-brown sodium salt, and 
in sulphuric acid to a yellow solution which develops a green fluor- 
escence. a-Naphthol condenses to give 2-phenyl-3-benzyl-1 : 4-a-naphtha- 
pyrone, m. p. 71°5°, phloroglucinol yields 90% of the theory of 5: 7- 
dihydroxy-2-phenyl-3-benzyl-y-benzopyrone, brown prisms, m. p. 119°, 
giving an acetyl derivative, m. p. 56°, and orcinol a small quantity of 
T-hydroay-2- phenyl - 3 - benzyl - 5 - methylbenzo - y- pyrone, lemon-yellow 
needles, m. p. 108°. ay-Diphenylacetoacetic ester could not be made 
to condense with resorcinol or pyrogallol ; instead, 1 : 3-dihydroxy-2- 
phenylnaphthalene was formed by elimination of alcohol from the 
ester. G. F. M. 


Syntheses of y-Benzopyrones and Flavones. III. Serce 
Jaconson and BroyenpranatH Guosu (T., 1915, 10'7, 1051—1058).— 
Ethyl a-phenylacetoacetate condenses with resorcinol, pyrogallol, and 
a-naphthol in presence of sulphuric acid, and with phloroglucinol in 
presence of zinc chloride, to give the following substituted y-benzo- 
pyrones respectively : 7-Hydroxy-3-phenyl-2-methyl-y-benzopyrone, 

O—C:-Me 
OH Cos 0.1. Ph’ 
colourless needles, m. p. 226°, which dissolve in sodium hydroxide and in 
sulphuric acid to give fluorescing solutions. It gives colourless acetyl and 
benzoyl derivatives melting at 185° and 187—188° respectively, and 
ethyl and methyl ethers melting at 89—90° and 87° respectively. On 
decomposition with potassium hydroxide, it gives B-resorcylic acid and 
benzyl methyl ketone. 7 : 8-Dihydroaxy-3-phenyl-2-methyl-y-benzopyrone, 
pale yellow prisms, m. p. 268°. The acetyl derivative melts at 211°, 
the benzoyl derivative at 204°, and the ethyl ether at 132°. 3-Pheny/l- 
2-methyl-1 : 4-a-naphthapyrone, lemon-yellow needles, m. p. 209°, which 
develop a dark green fluorescence in sulphuric acid. 5 : 7-Dihydroxy- 
3-phenyl-2-methyl-y-benzopyrone, lemon-yellow needles, m. p. 178°. The 
acetyl derivative melts at 146°. 

Resorcinol and ethyl a-pheny lformylacetate condense when heated with 
zine chloride to give a poor yield of 7-hydroxy-3-phenyl-y-benzopyrone, 

O—CH 
OH*O,Hs< 4. Ph’ 


yellow needles, m. p. 131°, which dissolve in sodium hydroxide to 4 
red solution and give a green fluorescence in alcoholic or sulphuric 
acid solution. Ethyl acetylmalonate and ethyl benzoylacetate do not 
yield y-benzopyrones with resorcinol, the only products separated 
being B-methyl- and B-phenyl-umbelliferon respectively. G. F. M. 


Synthesis of a-Naphthapyranols. BroJsenpRanaTH GHOSH 
(T., 1915, 107, 739—744).—The similarity in the behaviour of 
a-naphthol and m-dihydroxy-phenols with respect to the formation of 
pyrone derivatives (Ghosh and Jacobson, T., 1915, 107, 424) is also 
maintained in their behaviour towards acetylacetone and benzoylacetone, 
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t™% a-naphthol readily undergoing condensation with 
O these diketones yielding a-naphthapyranols of the 
Fhe os Xo R annexed constitution. 
; | i Collie and White’s suggestion (T., 1915, 10'7, 369) 
\s ae CH that the colour of the compounds, obtained from 
C m-dihydroxyphenols and these ketones, may be due 
CH to a quinonoid structure is supported by the fact 
’ that the a-naphthapyranols, to which a quinonoid 
arrangement cannot be assigned, are almost colourless. 
2-Methyl-4-methylene-1 : 4-a-naphthapyranol, prepared by heating 
a-naphthol and acetylacetone with phosphoryl chloride at 100—105°, 
forms pale buff-coloured needles, which slowly turn green on exposure 
to air, decomp. 166° with previous colour change at 150°. Its con- 
stitution has been established by the formation of 1-hydroxy-8-naphthyl 
methyl ketone on fusion with potassium hydroxide. The following 
salts are described : picrate, yellowish-green needles, m. p. 159° (decomp.), 
yellowish-brown mercurichloride, explosive perchlorate, platinichloride, 
aurichloride, and yellow, crystalline hydrochloride, m. p. 96° (decomp.). 
2-Phenyl-4-methylene-1 : 4-a-naphthapyranol, prepared in a similar 
manner from benzoylacetone, changes colour at 115°, m. p. 125° 
(decomp.), and yields a picrate, yellowish-green needles, m. p. 165°, 
amorphous, brown mercurichloride, perchlorate, long, green needles, and 
platinichloride, brown needles. F. B. 


Precipitation of Quinine Salts in Salt Solutions. Francesco 
Lenct (Chem. Zentr., 1915, i, 1269; from Giorn. Farm. Chim., 1915, 
64, 154—160).—The results obtained by Tarugi (A., 1914, i, 571) are 
confirmed. B. W. 


Ephedrine and y-Ephedrine. Eryst Scumipt (Arch. Pharm., 
1915, 253, 52—61).—I. B-Methylaminopropylbenzene: The assumption 
that the transformation of ephedrine into y-ephedrine, and vice verse, 
is due to the rearrangement of the -CH-OH group in space (A., 1914, 
i, 989) is supported by the fact that the nearly related 8-methylamino- 
propylbenzene (NHMe-CHMe:CHPh:OH —> NHMe-CHMe:CH,Ph) 
is not isomerised by heating with hydrochloric acid, that is, under the 
conditions favourable to the above changes. 

Il. Methylephedrine methyl hydroxide-—The chief reaction which 
takes place when an aqueous solution of this compound is distilled 
is represented by the equation OH-:CHPh*CHMe-NMe,°OH = 
NMe, + H,O + One aoe (A., 1911, i, 562). 

‘ait 
It has been recognised that other changes also take place, and a 
colleague has uow investigated the by-products (following abstract). 
The chief of these are methylephedrine (1), ephedrine (II), and a 
compound (III) of the latter with the phenylpropylene oxide formed 
during the main reaction, thus: OH*CHPh-CHMe-NMe,‘OH = 
MeOH + OH-CHPh-:CHMe:NMeg, (I); this + H,O= 
McOH + OH-CHPh-CHMe-NH Me (II) ; 
and this + C,H,,0 =OH*CHPh-CHMe-NMe:C,H,,0 (III). 
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III. Methylephedrine methiodide—It has been shown (Emde, A., 
1909, i, 565, 709) that quaternary ammonium salts lose tbe basic 
group when treated with sodium amalgam. The present salt also 
behaves in this way, giving trimethylamine and phenylpropylene 
oxide, thus: OH*CHPh-CHMe- NMe,I + NaOH = H,O0 + Nal + NMe, 
+ CHPh-CHMe. This reaction is also complicated by the formation 

\o% 
of methylephedrine, ephedrine, and the tertiary base compounded of 
the latter with phenylpropylene oxide (see following abstract). The 
latter compound has been prepared directly by heating ephedrine and 
alcoholic phenylpropylene oxide in a sealed tube. J.C. W. 


Ephedrine and Related Compounds. Avucust Esernarp (Arch, 
Pharm., 1915, 253, 62—91. Compare preceding abstract).—Methyl- 
ephedrine methiodide (A., 1906, i, 978) was converted into the metho- 
chloride, OH*CH Ph-CH Me-NMe,Cl,H,0O, large, transparent, rectangular 
tablets, m. p. 230°, by shaking a solution with silver chloride. A 
solution of the methyl hydroxide, prepared by the action of moist silver 
oxide, deposited methylephedrine after a time. A quantity of the 
solution was distilled almost to dryness and the distillate was extracted 
with ether. The extract was shaken with very dilute hydrochloric acid 
and the remaining oil was allowed to crystallise and then pressed on 
filter paper. The crystals consisted of methylephedrine, which was 
found to be very volatile. The oil which had been absorbed by the 
paper was again dissolved and treated with dilute hydrochloric acid. 
The combined solutions of the hydrochlorides were evaporated, and the 
salts were separated by fractional crystallisation from water and 
acetone, and by means of the aurichlorides. Trimethylamine, methy]- 
ephedrine, ephedrine, and small quantities of ephedrine-pheny] propylene 
oxide (see below) were isolated. 

A hot 20% solution of methylephedrine methiodide was also treated 
with sodium amalgam. The hot liquid was freed from trimethylamine 
by a current of air, and then cooled and extracted with ether. The 
extract was shaken with dilute hydrochloric acid and this solution was 
:rystallised. The first crystals represented the chief product, namely, 
the double compound of ephedrine hydrochloride with phenylpropylene 
oxide, whilst the mother liquor contained ephedrine and methyl- 
ephedrine. The small amount of non-basic products had the odour of 
dill and estragon. 

Ephedrine-phenylpropylene owide, C,,H,,ON,C,H,,0, crystallises in 
colourless tablets, m. p. 125°, [a]i} — 3°59°, and; forms a hydrochloride, 
compact, transparent tablets, m. p. 155—156°, ‘[a}'3 + 14°74°, an auri- 
chloride, slender needles or leafiets, m. p. 144—145°, a platinichloride, 
m. p. 176: 5—177°, and a dibenzoate, C,)H.,N(OBz),, m. p. 141—142". 
When left for some days with methyl iodide, it formed a methiodide, 
m. p. 183°, which yielded a methochloride, m. p. 203°, but when heated 
with an excess of the reagent at 100° it gave an isomeric methiodide, 
m. p. 164°, which, in turn, formed a methochloride, m. p. 165—167°, 
and a platinichloride, m. p. 185°. Ephedrine-pheny! propylene oxide is, 
therefore, a tertiary base with two hydroxyl groups. 
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Attempts to Prepare an Inactive Ephedrine (compare Calliess, A., 
1912, i, 365).—The conversion of a-aminopropiophenone into a mono- 
methyl derivative could not be realised. Diazomethane gave no 
methyl compound, and methyl iodide and methyl sulphate yielded 
small quantities of the dimethyl derivative, but chiefly the quaternary 
salt (Calliess). The corresponding carbinol, OH-CHPh-CHMe-NH,, 
was also shaken with methyl iodide, and the product was dissolved in 
water and shaken with silver oxide and ether. The extract contained 
a small amount of the tertiary base, which formed a methiodide, 
OH-CHPh:CHMe,I, m. p. 221°, whilst the mother liquor contained 
the quaternary base, which was converted into the aurichloride and 
platinichloride (Calliess). These inactive quaternary compounds are 
isomeric with the methyl derivatives of ephedrine and ~-ephedrine. 
w-Aminobenzylmethylcarbinol behaved similarly, yielding the tertiary 
base and quaternary iodide (Schmidt, A., 1911, i, 742; Emde, A., 
1910, i, 479). w-Dimethylaminobenzylmethylcarbinol hydriodide, 
OH:CH Me-CHPh:NMe,,HI, forms colourless prisms, m. p. 220—221°. 

As an alternative to these abortive attempts to methylate suitable 
amino-compounds, the action of methylamine on a-bromopropiophenone 
has been tried (compare Goehring, A., 1909, i, 322). When alcoholic 
solutions were left together for several days, the methylation proceeded 
too far. The aurichloride, m. p. 168:-5—169°, and the platinichloride, 
m. p. 188°, of the product agreed in composition but not in m. p. with 
the quaternary compounds, CHMeBz:NMe,X. When the reagents 
were mixed at 0° in benzene solution, however, most of the ketone 
escaped reaction, but, on shaking the solution with 12°5% hydrochloric 
acid, evaporating and crystallising the dry salts from alcohol, the 
hydrochloride of a-methylaminopropiophenone, CHMeBz-NHMe,HCI, 
was eventually obtained, in colourless crystals, m. p. 179° (aurichloride, 
m. p. 120°, platinichloride, m. p. 187°). This was reduced by sodium 
amalgam and dilute hydrochloric acid in the cold, when a base, 
OH-CH Ph:CHMe-NH Me, slender needles, m. p. 114—115°, was finally 
isolated (hydrochloride, m. p. 180—181°, aurichluride, m. p. 126°, 
platinichloride, m. p. 190—191°). This base is similar to y-ephedrine. 

J.C. W. 


Extraction of Stachydrine. N. T. De.eano (Chem. Zenir., 1914, 
ii, 647—648 ; from Bul. Soc. de Stiinte Bucuresti, 1914, 23, 39—42).— 
The phosphotungstic acid method for the isolation of ‘choline, betaine, 
and particularly of stachydrine can be replaced by extracting the base 
with an alcoholic solution of mercuric chloride. Stachydrine has 
[a]; — 26°2°, but this value sinks to — 9°2° to — 9°3° if the base remains 
long in contact with acids or alkalis, and if boiled with concentrated 
alkalis it is completely racemised. G. F. M. 


Yohimbine (Quebrachine). Gerorce Barcrrand ELLEN Fie.p (T., 
1915, 107, 1025—1030).—The authors have confirmed the formula of 
Spiegel, C,,H,.O,N,, for yohimbine, and also the presence of one 
methoxy-group. The methiodide, m. p. 250°, even when prepared from 
the anhydrous base, contains an additional molecule of water analogous 
to the corresponding compounds of cotarnine and hydrastinine. 
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Monobromoyohimbine hydrobromide was obtained as microcrystalline 
aggregates, m. p. 296—298°, by treating the alkaloid with one 
molecular proportion of bromine, and on further treatment with 
bromine in chloroform solution the hydrobromide of dibromoyohimbine 
separates. It crystallises in small needles, m. p. 296°. The presence 
of a benzene nucleus in yohimbine is further indicated by the formation 
yohimbinesulphonic acid, C,,H,,O,N,8, m. p. 292—295°, by the action 
of cold concentrated sulphuric acid. The oxidation of yohimbine with 
permanganate, nitric acid, and hydrogen peroxide was tried, but 
without very definite results. On the other hand, from the products 
obtained by the degradation of the yohimbic acid, prepared by boiling 
the alkaloid with alkali, by dry distillation with soda-lime, was isolated 
a picrate, C,,H,,N,C,H,O,N,, m. p. 154—155°, which may be that of 
a dimethyl- or an ethyl-indole, and also a second picrate, 

. C,,H,,N,C,H,0,N;, : ee 
which, although not identified, is thought to contain a pyridine ring 
associated with a benzene ring, and to contain the basic nitrogen 
atom of yohimbine. G. F. M. 


Production of Picrates of Alkylpyridinium and Analogous 
Bases. R. (Fru.) von Warner (J. pr. Chem. 1915, 91, 
329—331).—When heated with 2:4: 6-trinitrophenetole, pyridine 
and similar cyclic bases are converted into the picrates of the corres- 
ponding N-ethyl quaternary bases. 

N-Ethylpyridinium picrate, C,,H,,0,N,, erystallises in yellow leaflets, 
m. p. 91°, dissolves in water with slight decomposition, is stable 
towards alcoholic ammonia, and is converted by hydrochloric acid into 
picric acid and N-ethylpyridinium chloride, which was isolated in the 
form of its platinichloride, m. p. 197°. It may also be prepared by 
heating pyridine picrate or a mixture of picric acid and pyridine with 
ethyl orthoformate at 130—140°. Attempts to prepare a similar 
compound from 2 : 4-dinitrophenetole were unsuccessful. 

N-Ethylquinolinium picrate, prepared from 2 : 4: 6-trinitrophenetole 
and quinoline, forms yellow leaflets, m. p. 151°. F, B. 


Production of Picrates of Alkylpyridinium and Analogous 
Bases. Moritz Koun (J. pr. Chem., 1915, [ii], 91, 468).—In 
connexion with Walther’s paper (preceding abstract) the author points 
out that he has already shown (A., 1914, i, 83) that 2:4 : 6-trinitro- 
anisole reacts with a number of tertiary bases of widely differing 
structure to form the picrates of the corresponding N-methylated 
quaternary bases. F. B. 


Condensation of Ethyl Cyanoacetate and Acetylacetone. 
Joun Lione Simonsen and Mup.acrri Nayak (T., 1915, 107, 
792—798).—With the object of synthesising an allene derivative of the 
constitution CO,Et*CH(CN)-CMe:C:CMe-CH(CN)-CO,Et, capable of 
exhibiting enantiomorphous isomerism, the authors have investigated 
the condensation of acetylacetone and ethyl cyanoacetate by means of 
diethylamine, but find that the main product of the reaction consists 
of ethyl 4:6-dimethyl-2-pyridone-3-carboxylate (II), formed by the 
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condensation of one molecule of ethyl cyanoacetate and one of acetyl- 
acetone, and subsequent intramolecular rearrangement of the resulting 
compound (I), as shown in the following scheme : 


—~CH(CN)-CO, Et C(CO,Et)-C 
(1) OMe<Ci come > (IL) CMe <f(COrBt) OS NH. 
The identity of the ester was established by its hydrolysis with 
aqueous potassium hydroxide to 4 : 6-dimethy]-2-pyridone-3-carboxylic 
acid, slender irridescent needles containing 1H,O, decomp. 247° 
(Knoevenagel and Cremer, A., 1902, i, 640, give 254°, presumably for 
the anhydrous substance) and also by its conversion by means of 
hydrochloric acid into y-lutidocarbostyril, which forms a picrate, glis- 
tening, yellow prisms, m. p. 155—156°, and a hydrochloride, crystallising 

with 1H,O and not 2H,0 as stated by Hantzsch (A., 1885, 397). 

Ethyl 5-bromo-4 : 6-dimethyl-2-pyridone-3-carboxylaie, obtained by 
brominatiog the ester in chloroform solution, forms silky needles, 
m. p. 199°, and is hydrolysed by aqueous alkalis to the corresponding 
acid, glistening leaflets, decomp. 255—256°. 

1:4 :6-Zrimethyl-2-pyridone-3-carboxylic acid, prepared from ethyl 
4: 6-dimethyl-2-pyridone-3-carboxylate by methylation with methyl 
iodide and methyl alcoholic sodium methoxide and subsequent hydro- 
lysis with potassium hydroxide, forms slender, irridescent needles, 
m. p. 210°, and yields sparingly soluble Jead (colourless prisms) and 
copper (pale blue needles) salts. Its constitution has been proved by 
its conversion at 270° into 1:4:6-trimethyl-2-pyridone, which was 
isolated in the form of its 3:5-dibromo-derivative, m. p. 169—170° 
(Hantzsch, Joe. cit., gives 173°). 

In addition to ethyl 4 : 6-dimethyl-2-pyridone-3-carboxylate, the con- 
densation of acetylacetone and ethyl cyanoacetate yields a small amount 
of a substance, slender needles, m. p. 190—191°, which the authors 
suggest is ethyl ae-dicyano-Bd-dimethyl-A”*-hecadienoate, formed by the 
interaction of two molecules of the cyanoacetate and one of acetyl- 
acetone, with elimination of a carbethoxy-group, thus: 


OH-CMe:0:CMe-OH —> CSC Me-OH(ON-O0r Rt 
2 
CMe-CH(CN)*CO, Et 
CH<OMe:CH:CN : 


This substance yields a bromo-derivative, possibly ethyl a-bromo-ac- 
dicyano-B3 dimethyl-A**-hewadienoate, yellow needles, m. p. 196°. 
F. B. 


Quinoline Compounds and Process for Producing the 
Same. A. B. Davis (U.S. Pat. 1138936, 1138937; from J. Soc. 
Chem. Ind., 1915, 34, 685).—I. By boiling a solution, in absolute 
alcohol, of pyruvic acid, vanillin, and an aromatic amine, a derivative 
of quinoline-4-carboxylic acid is formed having a p-hydroxy-m- 
methoxyphenyl group in the 2-position in the quinoline ring and the 
hydrogen of one of the CH-groups replaced by an organic radicle, the 
position and nature of which are determined by the aromatic amine 
used, p-toluidine, for example, giving the 6-methylquinoline derivative. 


3 i* 
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Il. The condensation of an ester of p-aminobenzoic acid, an 
aromatic aldehyde, and pyruvic acid by boiling the substances together 
in absolute alcoholic solution results in the formation of an ester of 
quinoline-4 : 6-dicarboxylic acid having an aryl group in the 2-position 
of the quinoline ring. G. F. M. 


A New Derivative of Indoxyl]. Apoir Joutxs ( Monatsh., 1915, 
36, 457—470).—In a previous communication (A., 1913, ii, 892), the 
author has suggested » method of detecting indican in which urine, 
after treatment with lead acetate solution, is oxidised by ferric 
chloride and hydrochloric acid in the presence of thymol ; when the 
resultant solution is shaken with chloroform, a violet coloration is 
developed, whereby the presence of minute quantities of indican can be 

detected. The present paper deals 
CH C-C,H, with the nature of this substance, 

‘On V4 which the author is led to regard as 
HO c—-00 HC O 4-cymol-2-indolindolignone [A?*,”-in- 
Ht c é=<6 ‘ doxylcymol] (annexed formula). 

4 Commercial indoxylic acid was 
WY ‘Ve » 4 used as the starting point in place 
of indoxyl. This, when heated with 
glacial acetic acid until carbon dioxide ceased to be evolved, and then 
treated with thymol and a solution of ferric chloride in concentrated 
hydrochloric acid, gave a mixture of a blue, amorphous and a red, 
crystalline substance, of which only the latter gave a violet coloration 
with chloroform and aqueous hydrochloric acid. In subsequent 
experiments the indoxylic acid was decomposed by repeated extraction 
with boiling water ; oxidation of the indoxyl contained in the filtrate 
then yielded the red substance; it forms prisms capped by pyramids, 
m. p. 218——-220° (decomp.), and gives brownish-red solutions in the 
usual solvents which become violet on addition of hydrochloric acid. 
It is soluble in cold alkali hydroxides ; hot sodium hydroxide decom- 
poses it with formation of anthranilic acid, but the second product of 
fission could not be identified with certainty. Probably p-thymotinalde- 
hyde is formed, and from this the above constitutional formula is 
deduced, and is further supported by the fact that the substance does 
not possess tinctorial power. The hydrochloride, brownish-black, 
microscopic needles, was analysed. 

The sensitiveness of the author’s method of detecting indican has 
been investigated ; a distinct coloration is produced in the presence 
of 0:0032 mg. The method is thus about four times as sensitive as that 
of Obermayer. 

For the colorimetric estimation of indican two methods are possible 
depending either on the use of the violet solution of the hydrochloride 
in chloroform, or on the hydrolysis of the salt in solution and the employ- 
ment of the reddish-brown solution of the indolignone. Under 
definite conditions either method can be used, but the former is not 
always trustworthy, as it is sometimes difficult to exclude water 
completely from the chloroform solution, and thus to avoid inter- 
mediate shades. The following process is recommended : the indican 
solution (10 ¢.c.) is mixed with 5% thymol solution (1 ¢.c.) and fuming 


ORGANIC CHEMISTRY. i. 839 


hydrochloric acid containing 5 grams of ferric chloride per litre 
10 c.c.). After two hours the solution is repeatedly extracted with 
chloroform (5 c.c. for each extraction) until a colourless solution is 
obtained. The combined chloroform extracts are shaken with water, 
treated with very dilute alkali (V/500—/1000), united with a 
further portion of chloroform used for extracting the aqueous and 
alkaline solutions, and allowed to deposit any water. The colorimetric 
estimation is effected by comparison with standard solutions of 
4-cymol-2-indolindolignone in chloroform. Control experiments show 
that the errors are rather greater in concentrated than in dilute 
solution ; but that, in any case, the indican content of pure indican 
solutions can be determined in this manner. H. W. 


Preparation of V-Anthraquinonylisatins. FARBENFABRIK VoRM. 
F. Bayer & Co. (D.R.-P. 282490; from J. Soc. Chem. Ind., 1915, 
34, 653).—Although acid chlorides such as benzoy! chloride, acetyl 
chloride, ethyl chloroformate, carbonyl! chloride, etc., have no action on 
N-monoarylaminoanthraquinones, yet oxalyl chloride in the presence 
of condensing agents such as aluminium chloride, ferric chloride or 


phosphoric oxide gives characteristic products, namely, N-anthra- 


quinonylisatins. G. F. M. 


Acyl Compounds of p-Hydroxyphenylethylamine and £- 
Amino-4-ethylglyoxaline. F. Horrmann, La Rocne & Co. 
(D.R.-P. 281912; from J. Soe. Chem. Ind. 1915, 34, 735).—The 


amines are converted into aminoacylamines by treatment with a 
halogen acyl chloride followed by ammonia. p-Hydroxyphenylethy]- 
amine thus gives the fairly strongly basic glycyl-p-hydroxyphenylethyl- 
amine, and 4-8-aminoethylglyoxaline, glycyl-4-B-aminoethylglyoxaline, 


substances which are much less poisonous than the amines themselves. 
G. F. M. 


p-Cyano- and p-Carboxy-Malachite Green. Berrrnoip Rassow 
and Hermann Gruper (J. pr. Chem., 1915, [ii], 91, 341—357).— 
Noelting and Gerlinger (A., 1906, i, 607) have shown that the intro- 
duction of various groups in the ortho-position of the unsubstituted 
benzene nucleus of malachite-green gives rise to dyes having a bluer 
shade than the parent substance, whilst in the para-position dyes 
of a yellower shade are produced ; substitution in the meta-position 
has comparatively little influence on the colour. 

The same effect is now found to accompany the introduction of the 
the cyano- and carboxy] groups. 

4-Cyano-4' ; 4”-tetramethyldiaminotriphenylmethane, 

CN-C,H,°CH(C,H,°NMe,),, 

prepared by the gradual addition of phosphoryl! chloride to a mixture 
of p-cyanobenzaldehyde and dimethylaniline with a little alcohol 
at 100°, forms yellow crystals, which become green and melt at 
158—160°. It is oxidised by freshly-prepared, hydrated manganese 
peroxide and dilute sulphuric acid to 4-cyano-4' : 4’-tetramethyldiamino- 
triphenylearbinol, which crystallises with difficulty in nodular aggre- 
gates, m. p. 132°, simultaneously darkening, and gives rise to two series 


3 7* 2 
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of salts, one derived from the carbinol by combination with two 
equivalents of acid, the other from the corresponding dye-base with 
one equivalent of acid. The salts of the first series are formed only 
in the absence of water, and are readily converted by exposure to air 
into salts of the dye-base. 

The dihydrochloride of the carbinol, 

CN-C,H,°C(OH)(C,H,*NMe,, HCl),, 

is obtained as a whitish-grey, amorphous powder by passing hydrogen 
chloride into a ethereal solution of the carbinol, and is transformed by 
solution in alcohol and exposure to air into the bronze-coloured chloride 
of the dye-base, CN:C,H,°C(C,H,*NMe,):C,H,:;NMe,Cl. The whitish- 
green picrate of the carbinol passes almost instantly into the picrate 
of the dye base, which forms a bronze-coloured, crystalline powder, 
m. p. 188—190°, and becomes green on exposure to air ; the owalates 
of the carbinol and dye-base, m. p. 172° (decomp.), are also described. 

4’: 4". Tetramethyldiaminotriphenylmethane-4-carboxylic acid, prepared 
by hydrolysing the corresponding cyano-derivative with alcoholic 
potassium hydroxide, crystallises in small, white needles, m. p. 252°, 
with previous browning at 240°, yields a voluminous potassium salt 
and is oxidised by hydrated manganese peroxide and sulphuric acid 
to the acid sulphate of 4’ : 4’-tetramethyldiaminotriphenylcarbinol-4- 
carboxylic acid, CO,H*C,H,-C(C,H,-NMe,):C,H,:NMe,:0-SO,H, 
which forms a bronze-coloured mass, and on treatment with aqueous 
potassium hydroxide is successfully converted into the bronze-coloured 
normal sulphate, (C,,H,,O,N,),SO,, free carbinol, 

CO,H-C,H,°C(OH)(C,H,*NMe,),, 
short, colourless needles, m. p. 268°, previously browning at 230°, and 
potassium salt of the carbinol, which forms a whitish-yellow, opalescent 
mass, 

Both 4 : 4’-tetramethyldiaminotriphenylcarbinol-4-carboxylic acid 
and its nitrile dye wool and mordanted cotton an intense yellowish- 
green. 

Full details of improved methods for the preparation of p-cyano- 
benzaldehyde from p-aminobenzaldehyde by the diazo-reaction are also 
described. F. B. 


Condensation of Acid Chlorides with the Ethyl Ester of 
(a) Cyanoacetic Acid, (b) Malonic Acid, and (c) Acetoacetic 
Acid. II. Some Experiments with Ethyl Phthaliminoaceto- 
acetate and Ethyl y-Bthoxyacetoacetate. Jonun BrapsHaw, 
Henry SterHen, and Cuartes Weizmann (T., 1915, 107, 803—813). 
—A continuation of previous work (T., 1913, 103, 1855 ; compare 
Gabriel, A., 1913, i, 622; this vol., i, 409). 

In addition to ethyl phthaliminoacetoacetate the condensation of 
phthaliminoacetyl chloride with ethyl sodiomalonate results in the 
formation of ethyl bisphthaliminoacetylmalonate, 

(C,H,:C,0,:N-CH,°CO),C(CO,Et),, 
smal], white needles, m. p. 176°, the separation of which is effected by 
taking advantage of its sparing solubility in alcohol. 

Both the ketonic and enolic forms of ethyl phthaliminoacetoacctate 
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react with phenylhydrazine, yielding 1-phenyl-3-phthaliminomethyl-5- 
C . 
pyrazolone, OgH,:0,0,:N°CH,"C<y_* 1p). This forms a fine crys- 


talline powder, m. p. 192° (decomp.), and is hydrolysed by alcoholic 
potassium hydroxide to 1-phenyl-3-phthalaminomethyl-5-pyrazolone, a 
yellow, crystalline powder, m. p. 164° (decomp.). 

Ethyl 1-phenyl-3-phthaliminomethyl-5-pyrazolone-4-carboxylate, 


’ ; CH(CO,Et)-CO 
C,H,:0,0,:N-CH,"C< _ 2ltt) apy 

prepared by heating ethyl phthaliminoacetylmalonate with phenyl- 
hydrazine in acetic acid solution, forms a pale yellow powder, m. p. 
215°, and, on hydrolysis, yields the corresponding phthalamino-derivative 
(not isolated in a pure condition), which loses carbon dioxide at 120° 
with the formation of the phthalaminopyrazolone, m. p. 164°, described 
above. It is also produced by the action of phenylhydrazine on ethyl 
bisphthaliminoacetylmalonate, but is accompanied in this case by 
phthaliminoacetylphenylhydrazide, which forms needles, m. p. 199°, and 
has also been prepared by the interaction of phthaliminoacety! chloride 
and phenylhydrazine in benzene solution. 

The action of sodium nitrite on ethyl phthaliminoacetylmalonate 
and on the two forms of ethyl phthaliminoacetoacetate gives rise 
to a-oximino-y-phthaliminoacetone, C,H,:C,0,.NH°CH,*CO:CH:NOH, 
prisms, m. p. 156° (decomp.). Attempts to reduce the latter compound 
to a-amino-y-phthaliminoacetone were unsuccessful. 

The behaviour of the phthalimino-derivatives of ethyl acetoacetate 
and ethyl acetomalonate on hydrolysis under various conditions has 
also been studied. The action of mineral acids results in the decom- 
position of the phthalimino-group, whilst aikalis give rise to the 
corresponding phthalamic acids. When the keto-form of ethyl 
phthaliminoacetoacetate is heated in a current of steam for half an 
hour, it undergoes partial transformation into the enolic form. 

Under similar conditions the enol-form is converted into phthalimino- 
acetic acid and the substance, m. p. 110°, described by Gabriel and 
Coleman (A., 1909, i, 491 ; compare Pfaehler, A., 1913, i, 750). 

If the distillation is continued for several hours, ethyl phthalimino- 
acetylmalonate and the ketonic form of ethyl phtbaliminoacetoacetate 
yield phthaliminoacetone, whilst the enolic modification and ethyl 
bisphthaliminoacetylmalonate give rise to phthaliminoacetone and 
phthaliminoacetic acid. 

Ethyl ethylidenebis-y-ethoxyacetoacetate, 

CH Me[CH(CO,Et)-CO-CH,-OEt],, 
prepared by the condensation of ethyl y-ethoxyacetoacetate and 
acetaldehyde by means of diethylamine at 0°, forms needles, m. p. 96°, 
and is converted by boiling dilute sulphuric acid or hydrogen chloride 
in benzene solution into 1-ethoxy-4-methyl-2-ethoxymethylcyclohewen-6- 
one, OEt-CH,-CCCOE)-COS on, a liquid, b. p. 1579/15 mm 

' 2° \CH,CHMe~ ~ acintir ibetoas ‘ 
having a pleasant terpene-like odour, and yielding a semicarbazone, 
plates, m. p. 232° (decomp. ). 

Methyl iodide reacts with the sodium derivative of ethyl y-ethoxy- 
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acetoacetate in alcoholic solution, yielding ethyl y-ethoxy-a-methy]l- 
acetoacetate (compare Johnson, A., 1913, i, 587). The corresponding 
ethyl, b. p. 124°/15 mm., propyl, b. p. 137°/18 mm., isopropyl, b. p. 
1319/18 mm., and isobutyl, b. p. 128°/10 mm., derivatives were pre- 
pared in a similar manner. The methyl and ethyl derivatives were 
submitted to hydrolysis under various conditions in order to obtain the 
corresponding ketones, but only small yields were obtained owing to 
“acid” hydrolysis simultaneously taking place; with the other alkyl 
derivatives the “acid” hydrolysis chiefly occurs. 

Rap a pale yellow liquid, b. p. 237°/760 mm. 


or 144°/18 mm., CH bn _— 


oximino-y-ethoxyacetove and o-phenylenediamine in dilute acetic 
acid solution, forms a platinichloride, decomp. 250°, picrate, m. p. 216°, 
and is oxidised by alkaline potassium permanganate to pyrazine- 
2:5:6-tricarboxylic acid, silky needles, m. p. 191° (decomp.), which 
yields a green, crystalline copper salt. The preparation of ethoxy- 
acetamide (Sommelet, A., 1907, i, 21) from the acid chloride is also 
described. F. B. 


Preparation of Amino-derivatives of Substituted Benz- 
iminazoles. D. Maroy (D.R.-P. 282374; from J. Soc. Chem. Ind., 
1915, 34, 652).—Benziminazvles of the type 

(5)X-C,H,< NEO CRE) 
where X = an alkyl, halogen or oxyalkyl group, and R = a hydrogen, 
alkyl, hydroxyl or amino-group, when treated with concentrated 
sulphuric acid and nitrates yield 4:6-dinitro-compounds, which are 
entirely or partly reduced to diamines or nitroamines, substances 
which are important intermediate products for the preparation of dyes. 


F, M. 


Preparation of Basic Condensation Products of the 
Benziminazole Series. D. Maron (D.R.-P. 282375; from J. Soe. 
Chem. Ind., 1915, 34, 652 — 653). — 5-Halogen-é4 : 6-dinitrobenz- 

iminazoles (preceding abstract) are condensed 

NO, with primary or secondary aliphatic amines 

Riw/ \—-N or primary aromatic amines or their substi- 

Roxo0 “NHOC'R tution products to give compounds of the 

N\/ annexed formula which may be used in the 

preparation of dyes or pharmaceutical pro- 

ducts (R = hydrogen, alkyl, OH, or NH,; R, = alkyl, pheny], 

*C,H,-OH, *C,H,CO,H, -C,H,-NH,, (C,H,8).» or C,H,°SO,H ; and 
R, = “hydrogen or alkyl, where R, is also alkyl). G. F. M. 


» prepared by heating a- 


Derivatives of 2-Pyridylhydrazine and 2-Quinolylhydrazine. 
Ropert Georce Farcuer and Reainatp Furness (T., 1915, 107, 
688—699).— A large number of derivatives of the above-named 
hydrazines have been prepared, but all attempts to convert them into 
pyrindole and quinindole derivatives by the action of zinc chloride, 
hydrochloric acid, and other condensing agents were unsuccessful 
(compare Perkin and Robinson, T., 1913, 103, 1974). 
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2-Pyridylhydrazine, C,H,N-NH-NH,, prepared by heating 2-chloro- 
pyridine with hydrazine hydrate, has m. p. about 46°, b. p. 185°/140 mm. 
or 140°/20 mm., forms a picrate, slender needles, m. p. 160—161° 
(decomp.), platinichloride, m. p. 256° (decomp.) with previous blackening 
at 160°, and reacts with the following compounds, yielding the corre- 
sponding 2-pyridylhydrazones ; acetaldehyde, needles, m. p. 70°; benz- 
aldehyde, long, glistening, colourless needles, m. p. 148° ; acetone, rhombic 
prisms, m. p. 73°, b. p. 145°/25 mm. or 180°/70 mm. ; acetophenone, 
m. p. 90°; pyruvic acid, C.H,O,N,,14H,0, m. p. 188°, evolving carbon 
dioxide ; ethyl pyruvate, slender needles containing 1H,O and having 
m. p. 53°, or in the anhydrous condition, m. p. 74°. It torms an acety/ 
derivative, twin prisms, m. p. 150°, semicarbazide, 

C,H,N-NH-NH-CO-NH,, 

m. p. 186°, and reacts with phthalic anhydride in boiling alcoholic 
solution, yielding phthalyl-2-pyridylhydrazide, 


te 
1° 4 >O:N-NH-C,H,N, 


colourless, rhombic prism~, m. p. 208°. 
With ethyl acetoacetate it forms a hydrazone which is converted by 
distillation a. ese pressure into 1-(2'-pyridyl)-3-methyl-5- 


pyrazolone, | e OSN- C,H,N, m. p. 110°. 


Me tt 


On treatment with sodium nitrite in cold dilute acetic acid solution 
it yields 1:2:3:9-benzoisotetrazole, C,H iN< CRN, colourless, 


elongated prisms, m. p. 159°. 
2: 9-Benzoisotriazole, O,H,NCNG>N, prepared by heating 


2-pyridylhydrazine with formic acid, forms a very hygroscopic, white, 

crystalline mass and yields a platinichloride, which does not melt at 

300°, and an explosive additive compound with silver nitrate, 
C,H,;N,,AgNO,, 

slender needles, decomp. 228°. 

s-2-Pyridyl-2-quinolylhydrazine, C, 1,N*-NH-NH-C,H,N, obtained by 
the interaction of 2- chloroquinoline ‘and 2- pyridylhydrazine, either 
alone or in the presence of pyridine, has m. p. 177°. 

The 2-quinolylhydrazones of the following compounds are also 
described : acetaldehyde, slender, colourless, silky needles, m. p. 151°; 
acetophenone, yellow needles, m. p. 122°; pyruvic acid, decomp. 200° 
with previous darkening at 170°; ethyl pyruvate, wm. p. 134°; 
laevulic acid, m. p. 200° (decomp.); ethyl acetoacetate, which forms 
colourless needles, m. p. 90°, and is converted by heating on the water 
bath into 1-(2’-quinolyl)-3-methyl-5-pyrazolone, voluminous mass of 
fluffy needles, m. p. 140°. 

2-Quinolylbydrazine yields an acetyl derivative, clusters of elongated, 
rhombic prisms, m. p. 195°, benzoyl derivative, colourless needles, m. p. 
204°, and reacts with succinic and phthalic anhydrides in alcoholic 
solution, yielding respectively succinyl-2-quinolylhydrazide, 


Oo—O._... 
‘ a oH DON NH-GHN, 
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pale yellow rhombs, m. p. 160°, and phthalyl-2-quinolylhydrazide, pale 
orange plates, m. p. 236°. F. B. 


Anthranil. IX. Constitution of Acylanthranils. Gustav 
Hetter (Ber., 1915, 48, 1183—1195).—Benzoylanthranil reacts with 
hydrazine hydrate in alcoholic solution at the ordinary temperature, 
yielding 3-hydrazino-3-phenyl-3 : 4-dihydrobenzoxazone, 


a NH CED NH-NH,, 


colourless needles, m. p. 187—188° (decomp.), which is converted by 
nitrous acid in aqueous solution into 3-azimido-3-phenyl-3 : 4-dihydro- 


benzoxazone, u NH CED» colourless needles, m. p. 111—112°; 


this when heated With dilute sodium hydroxide solution gives benzoy]- 
anthranilic acid. The hydrazine compound when heated with alkali or 
acetic acid passes into 3-amino-2-phenyl-4-quinazolone, 

C,H,°CO 

N==0 OPh> sine 


colourless needles, m. p. 178—179°. 

In a similar manner to the above, acetylanthranil reacts with 
hydrazine hydrate, giving 3-hydrazino-3-methyl-3 : 4-dihydrobenzoxazone 
colourless needles, m. p. 148°, which is converted by acetic acid into 
the 3-amino-2-methyl-4-quinazolone already described (Bogert and 
Gortner, A., 1909, i, 679). 

Malonylbisanthranilic acid (von Pollack, A., 1905, i, 353) is con- 
verted by boiling acetic acid into malonylbisanthranil, yellow needles, 
m. p. 242° (decomp.), which reacts with hydrazine hydrate in alcoholic 
solution, producing 3-methylene-lis-3-hydrazino-3 : 4-dihydrobenzoxazone, 


| ccm O-—CO 
Hy: HO CINE: NH,)°CH,*C(NH: NH)<nu- he 


unfused at 295° ; this dissolves in hot sodium carbonate widen, and 

on acidification malonylbisanthranilic acid bis-hydrazone, 
CO,H:C,H,*NH-C(:N-NH,)°CH,°C(:N-NH,)-NH-C,H,-CO,H, 

m. p. 295° (decomp.), separates. In hot acetic acid solution 3-methylene- 

bis-3-hydrazino-3 ; 4-dihydrobenzoxazone passes into 2-methylens-bis-3- 

a we N(NH,): CO 


amino - 4 - quinazolone, n72e" CH, Cy vat ST pale 


yellow needles, unfused a Ser 
Oxalylbisanthranil (Bogert and Gortner, A., 1910, i, 283) in a 
similar manner is convertible by hydrazine hydrate into 3-bis-3-hydr- 


azino-3 : 4- a 
O05. o(NH-NH,)-C(‘NH-NH,) <0 £9 
H,-NH 2)" . <na-d -C,H,’ 


6th4 
m. p. 219——-220° (decomp.), which by successive treatment with sodium 
hydroxide solution and acetic acid undergoes conversion into oxalyl-bis- 


anthranilic acid bishydrazone, 
CO,H-C,H,-NH-O(-N-NH,)-C(°N:NH,)-NH°C,H,:CO,H, 
yellow needles, m. p. 177—178° 
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These reactions are interpreted as in favour of the formula 


ioe >N-COR 
for the acylanthranils, the behaviour towards hydrazine hydrate 
especially being difficult to reconcile with the alternative formula 
CO-0 
CoH y=6R' D. F.T. 
Isatin. A. Bryz and R. Huerer (Ber., 1915, 48, 1038—1041).— 


Isatin reacts with an equimolecular proportion of p-phenylenediamine 
in aqueous-alcoholic solution producing p-aminophenylimesatin (isatin- 


3-p-aminophenylimide), NH<C884>0:N-O,H,-NH,, red needles, m. p. 


239— 241° (decomp.), from which a sodium salt and a silver salt were 
prepared ; with an excess of isatin the product is di-(p-aminophenyl- 
imesatyl)imesatin, — Noo >C(NH-0,HyN:C<°e5>NH) 
yellowish-red scales, m. p. 310° (decomp.) ; this compound has already 
been prepared by Méhlau and Litter (A., 1906, i, 612), but was incor- 
rectly described as p-aminophenylimesatin. p-Aminophenylimesatin 
when warmed with acetic acid undergoes conversion into di-(p-amino- 
phenylimesatyl)-imesatin, the change presumably being preceded by 
partial fission; it also condenses with benzaldehyde, giving a 
benzylidene derivative, and when oxidised with hydrogen peroxide 
gives a substance, C,,H,,O,N,, possibly aminophenylisatuic anhydride, 


NH<CeHe>C:N-C,H,-NH,, needles, m. p. 232°. 


2 
When heated with p-phenylenediamine in aqueous alcoholic solution, 

dibromoisatin is converted into p-aminophenyldibromo-imesatin, reddish- 

violet crystals, m. p. above 300°. D. F. T. 


Preparation of a Pyrazolone Derivative. I. Aseuin, E. 
Birer, and M. Peretstetn (D.R.-P. 282264; from J. Soc. Chem. Jnd., 
1915, 34, 686). — 4-Dimethylamino-1l-phenyl-2 : 3-dimethyl-5-pyr- 
azolone gives with the w-methylsulphonate of the p-aminophenyl ester 
of salicylic acid a compound, C,,H,,0,N,S, which is strongly antiseptic 
and disinfecting, and is more effective as an anesthetic and narcotic, 
but less toxic than the original pyrazolone. G. F. M. 


Purines. XVII. A New Synthesis of Alkylaminopurines. 
2-Oxy-8-thiopurine, 2-Oxy-8-methylmercaptopurine, 2-Oxy-8- 
methylaminopurine, and 2-Oxy-6 : 9-dimethy] 8-thiopurine. 
Cart O. Jouns (J. Biol. Chem., 1915, 21, 319-323. Compare this 
vol., i, 179).—Methylaminopurines may be prepared from thiopurines 
by the action of methyl iodide on their sodium salts, and subsequent 
treatment of the resulting methylthiolpurines with methylamine, the 
methylthiol group being removed as methyl mercaptan. The present 
paper deals with the conversion of 2-oxy-8-thio-2 : 3:8 : 9-tetrahyd:o- 
purine into 2-oxy-8-methylamino-2 ; 3-dihydropurine. 


N= 
2-Oxy-8-thio-2 :3:8 : 9-tetrahkydropurine, H 
pared by heating 5: 6-diamino-2 ;: 3-dihydro-2-pyrimidone with thio- 
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carbamide at 180—185°, forms globular aggregations of very minute 
prisms, does not melt below 300°, and, when heated with methyl 
iodide in aqueous alcoholic solution containing sufficient sodium 
ethoxide to form the sodium salt, is converted into 2-oxy-8-methylthiol- 
9: B-dihydropurine, VOT Bonne, which crystellices in 

eamyarepurnts OO-NH-C—N y 
slender prisms, decomposes slowly above 260°, and is transformed by 
heating with aqueous methylamine at 100° into 2-ory-8-methylamino- 
9: S-dihgdrepurine, Vo TE 8 o.wHMe, sheal-like bendles of 

COMORES OO-NA-C—N ' 
minute crystals, which do not melt below 300°. 

2-Oxy-8-thio-6 : 9-dimethyl-2 : 3 : 8 : 9-tetrahydropurine, 

N=CMe-C-NH 

GO-NE-G-NMe™ 
prepared from 5-amino-4-methylamino-6-methyl-2 : 3-dihydro-2-pyr- 
imidone and thiocarbamide at 170—180°, forms a light-coloured 
powder. 

It is also mentioned that 2-oxy-8-methylthiol-2 : 3-dihydropurine 
reacts with ammonia at a high temperature, but the resulting 2-oxy-8- 
amino-2 : 3-dihydropurine has not yet been isolated in a pure condition. 

F. B. 


Preparation of Mercurous Salts of Basic Purines. L. Rosen- 
THALER and A, ABgeLMANN (D.R.-P. 282376 ; from J. Soc. Chem. Ind., 
1915, 34, 686) —Mercurous salts of basic purines, such as caffeine, 


theobromine and theophylline, are prepared by allowing the latter to 
react in dilute nitric acid solution with an aqueous solution of mercurous 
nitrate. These salts are of interest, since purines have been shown to 
prevent the harmful effect of mercury compounds. G. F. M. 


Preparation of Mercury Compounds of Basic Purines. L. 
RosENTHALER and A, ABELMANN (D.R.-P. 282377 ; from J. Soc. Chem. 
Ind., 1915, 34, 686).—When acid solutions of theobromine or theo- 
phylline are treated with mercuric acetate, or an aqueous suspension of 
theobromine or theophylline is warmed with mercuric oxide in presence 
or absence of alkalis, stable compounds are formed which do not give 
the usual reactions of mercuric salts, and in which the mercury is com- 
bined in another form to that in the known -mercury trioxypurines. 
The theobromine compound is prepared with freshly prepared mercuric 
oxide in the dark, the excess of theobromine being extracted with 

_chloroform. G. F. M. 


Some Derivatives of Carbamide. M. Scnotrz (Arch. Pharm., 
1915, 253, 111—117).—A number of condensations of ketones with 
carbamide, at higher temperatures than usual, are described. 

When equal weights of acetophenone and carbamide are heated at 
170° for two or three hours, di-a-phenylethylidenecarbamide, 

CPhMe:N-CO-N:CPhMe, 
is formed, in colourless prisms, m. p. 176°. Di-a-phenylpropylidene- 
carbamide, C,,H,,ON,, is obtained in the same way, in colourless rods, 
m. p. 196—197°. These compounds are stable towards alcoholic 
potassium hydroxide, and are only slowly hydrolysed by alcoholic 
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hydrogen chloride. Benzophenone does not react so readily, for the 
molten substances do not mix, and the product is diphenylmethylene- 
biuret, CPh,:N-CO-NH-CO-NH,, needles, decomp. above 300°. 
Equal weights of ethyl acetoacetate and carbamide at 170° yield 
B-dicarbamidobutyrylcarbamide, 
(NH,°CO-NH),CMe-CH,°CO-NH-CO:-NH,, 
a white, granular substance which softens above 130°, and has m. p. 
170°. When heated at 200°, it loses ammonia and forms 4 : 6-diketo-2- 
msthylhexahydro-1 : 3 : 5-triazine-2-acetylcarbamide, 
nH<©O'NES oMe-CH,-CO-NH-CO-NH 
CO-NH 2 
a crystalline powder with no definite m. p. Similarly, ethyl benzoyl- 
acetate yields a small quantity of phenyluracil, removed by boiling 
water, but chiefly 8B-dicarbamido-B-phenylpropionylcarbamide, 
(NH,°CO-NH),CPh-CH,*CO-NH-CO-NH.,, 
m. p. 213°, which, when heated at 250°, ‘changes into 4 : 6-diketo-2-phenyl- 
hexahydro-1 : 3 : 5-triazine-2-acetylearbamide, C,.H,,0,N,, m. p. 260°. 
J.C. W. 


Decompositions of Certain Nitrogen Compounds. A. ANGELI 
(Atti R. Accad, Lincei, 1915, |v], 24, i, 1093—1098).—-Unsuccessful 
attempts have been made by various investigators to isolate di-imide, 
which undergoes immediate decomposition in one of the following 
methods, according to the experimental conditions : 
2NH:NH=N,+N,H,, 2NH:NH=N,H+NH, or NH:NH=N,+ H,. 


Further, the author has shown (A., 1909, i, 421) that benzenesulphonyl 
phenylhydrazine, when treated with alkali, loses benzenesulphinic acid, 
the phenyldi-imide thus liberated reacting immediately with benz- 
aldehyde, for instance: NPh:NH + Ph-CHO = NHPh-NHB; ; if, how- 
ever, benzaldebyde is absent and the liquid is shaken with ether, the 
phenyldi-imide reacts with the original compound, yielding pheny]l- 
hydrazine and benzenediazosulphone: Ph:SO,*-NH:NHPh + NPh:NH= 
NPh:N-‘SO,Ph + NHPh-NH,. 

A similar reaction might be expected with the diphenyldisulphone- 
hydrazine, SO,Ph-NH-NH-SO,Ph, obtained by Hinsberg (A., 1894, 
i, 290), who found that it forms a potassium salt giving benzene- 
sulphinic acid and nitrogen when heated. ‘This reaction probably 
takes place with intermediate formation of dihydroxyhydrazine, which 
decomposes thus: OH*NH:NH:OH=N,+2H,0; the final reaction 
would then be expressed by the equation, SO,Ph-NH-NH-SO,Ph= 
N,+2Ph°SO,H. The reaction may, however, be gradual, and give 
rise firstly to the compound, OH*-NH:NH-SO,Ph, this losing another 
molecule of benzenesulphinic acid and forming nitrogen and water, 
under the further action of alkali. That such an intermediate com- 
pound is formed is supported by the fact that the action of nitroso- 
benzene on diphenyldisulphonehydrazine in presence of alkali yields 
the compound, Ph-SO,-NH:N:NPh:O, which forms shining, colourless 
needles, decomposing suddenly at 102°, and explodes violently on 
heating or percussion. This compound has an acid character, its 
salts being probably derived from the tautomeric form, 

Ph-SO(OH):N-N:NPh:O. 
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With ferric and copper salts, it furnishes complexes closely resembling 
those given by nitrosophenylhydroxylamine (cupferron). The further 
action of alkali results in the loss of the second molecule of benzene- 
sulpbinic acid, with probable formation of phenylazide oxide, this 
undergoing ready decomposition into nitrosobenzene and nitrogen, 
O:NPh:NiN = Ph*'NO+N,. T. H. P. 


Tetra-arylhydrazines. J. Surepa Brayes (Anal. Fis. Quim., 
1915, 13, 293—298).—Diacetylaminotetraphenylhydrazine, formed by 
oxidation of p-acetylaminodiphenylamine in acetone solution with 
permanganate, forms white crystals which melt with decomposition 
between 100° and 124°. It gives an intense violet coloration with 
acetic acid, and a blue coloration with sulphuric and hydrochloric acid 
respectively. A. J. W. 


Ditertiary Hydrazines, XIX. A New Contribution to the 
Knowledge of Bivalent Nitrogen. Hermnricn Wiexanp (Ber., 
1915, 48, 1078—1026).—It has already been shown that the tendency 
of tetra-arylhydrazines towards dissociation depends on the nature of 
the aryl radicles present, negative substituents like the nitro-group 
militating against such dissociation, whilst the methyl and especially the 
methoxy! radicles facilitate the change. Thus with tetra-anisylhydr- 
azine (Wieland and Lecher, A., 1912, i, 907; Wieland and Miiller, A., 
1913, i, 1320) the colourless base gives green solutions, the colour 
being due to the presence of the free radicle -N(C,H,-OMe),. 

Tetra-p-dimethylaminotetraphenylhydrazine, 

(N Me,°C,H,),.N*N(C,H,-NMe,), 

has now been obtained by the oxidation of p-tetramethyldiamino- 
diphenylamine in ethereal pyridine solution by silver oxide in the 
presence of sodium sulphate at —15°, and is found to form colourless, 
microscopic rods, m. p. 74—76°, which are rapidly turned blue by 
moisture. The hydrazine compound gives intensely yellow solutions 
in solvents such as ether, acetone, and pyridine, the colour being due 
to dissociation, the occurrence of which can be demonstrated by 
molecular weight determination. In light petroleum, a colourless 
solution is obtained, but a yellow colour develops on warming. It is 
found that in benzene solution approximately 10% and in nitro- 
benzene approximately 21% of the hydrazine compound is present in 
the form of single radicles -N(C,H,;NMe,),, the phenomenon 
therefore being much more marked than in the analogous case of 
hexaphenylethane and triphenylmethy]. 

Tetradimethylaminotetraphenylhydrazine exhibits many of the 
reactions characteristic of its “dissociated” nature ; it immediately 
unites with nitric oxide, forming tetramethyldiaminodiphenylnitroso- 
amine, NO-N(C,H,*NMe,)., yellow needles, m. p. 155° (decomp.), and 
combines with triphenylmethyl in benzene solution in an atmosphere 
of carbon dioxide, giving tetramethyldiaminodiphenyltriphenylmethyl- 
amine, CPh,*N(C,H,-NMe,),, wedge-shaped crystals, m. p. 157°, with 
reddening which commences at 120°. Solutions of the tetradimethyl- 
aminotetraphenylhydrazine en account of the bivalent nitrogen radicle 
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present are unstable to light and gradually become red, the colour 
being due to the formation of trimethylindamine (dimethylaminophenyl- 
methylquinonedi-imide), NMe:C,H,:N-C,H,-NMe,, the mechanism of 
the change being uncertain ; the hydrazine compound also undergoes 
concurrent decomposition in the manner observed previously with 
analogous substances, giving tetradimethylaminodiphenylamine, 
NH(C,H,°NMe,),, 
and tetramethyldiaminotetramethyldiaminodiphenyldihydrophenazine, 
N(C,H,-N Me,) 
NMe,°C,H ‘<tc’ H'-NMe }>C, H,'NMe,, 
a yellow powder, the colourless solution “of which in acids is turned 
blue by the action of oxidising agents, such as ferric chloride or 
bromine. Oxidation of Lhe hydrazine compound in ethereal solution 
by silver oxide gives rise to the above-mentioned trimethylindamine 
compound, the presence of which is most readily detected by shaking 
the solution with nitric oxide, when the dinitrosoamine 
NO-NMe:-C,H,°N(NO):-C,H,-NMe, 
is obtained. 

Tetradimethylaminotetraphenylhydrazine is exceedingly sensitive to 
moisture, two molecules of the base yielding tetramethyldiaminodi- 
phenylamine, NH(C,H,°NMe,),, and the colour base, 

OH-NMe,.C,H,:N-C,H,-NMe,, 

of Bindschedler’s green, the latter compound undergoing rapid 
decomposition into Phenol-blue, O:C,H,:N:C,H,-NMe,, and dimethyl- 
amine, especially in the presence of alkalis. This effect of water in 
producing a green coloration which passes to blue on the addition of 
an alkali provides a decisive test for the hydrazine compound, but that 
the effect is in reality due to the free diarylnitrogen radicie is shown 
by the fact that a benzene solution decolorised by the addition of a 
five-fold volume of light petroleum is hardly affected by shaking with 
water, whereas a solution similarly diluted with benzene rapidly gives 
a green coloration with water. 

None of the tetra-arylhydrazines investigated hitherto have 
possessed any marked basic nature, giving no salts with dilute acids, 
although coloured additive quinonoid compounds were obtainable with 
mineral acids and acetic acid in the absence of water (Wieland, A., 1907, 
i, 1076). Tetradimethylaminotetraphenylhydrazine on account of the 
presence of the amino-groups forms colourless salts of normal type, 
and it is noteworthy that the change in the valency of the amino- 
nitrogen atoms causes a strengthening in the mutual attachment of 
the nitrogen atoms in the hydrazine nucleus, the -N-N: linking being 
reducible much more readily in the free hydrazine base than in its 
salts. 

p-Tetramethyldiaminodiphenylamine, NH(C,H,-N Me,)., when pure 
is a colourless solid, m. p. 121°, and is best produced by reduction of 
Bindschedler’s green (Ber., 1883, 16, 866) with sodium hyposulphite ; 
when oxidised in ethereal solution in the presence of alkalis by 
potassium ferricyanide it yields Phenol-blue and dimethylamine, 
whereas in the presence of sodium hydrogen carbonate the product 
is the ferrocyanide of Bindschedler’s colour base. On the other hand, 
on oxidation in ethereal solution with such agents as silver oxide 
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or lead dioxide the product is the trimethylindamine already mentioned 
above, accompanied by a considerable quantity of tetradimethylamino- 
tetraphenylhydrazine, the presence of the latter substance being 
demonstrable by the formation of tetramethyldiaminodiphenylnitroso- 
amine (see above) on treatment with nitric oxide; the tetramethyl- 


diaminodiphenylamine gives no nitrosoamine under these conditions. 
D. F. T. 


The Intermediate Occurrence of Free Radicles in Chemical 
Reactions. The Decomposition of Aromatic Hydrazo-com- 
pounds. Heinrich Wieianp (Ber., 1915, 48, 1098—1112).—The 
intermediate occurrence of free radicles is frequently postulated in 
the explanation of the mechanism of various reactions, such as the 
synthesis of ethane by the action of sodium on methyl iodide, but the 
assumption is not necessarily a correct one (compare Acree, A., 1903, i, 
724), The analogous assumption in the case of the benzidine 
rearrangement and in the transformation of the diarylnitrosoamines 
into p-nitrosodiarylamines is also not representative of the facts because 
the free -N Ph, radicles to which tetraphenylhydrazine can give rise (see 
Wieland, preceding abstract) do not condense to form dipheny]- 
benzidine and do not combine with nitric oxide with production of 
p-nitrosodiphenylamine. 

The decomposition of hydrazobenzene and other symmetrical diaryl- 
hydrazines according to the equation 2NHR-NHR=NR:NR+2NH,R 
(Stieglitz and Curme, A., 1913, ii, 398 ; Curme, 1913, ii, 854) also has 
been explained by the primary formation of aniline and the free 
radicle :NR. A more natural hypothesis is that by elimination of the 
hydrogen from one molecule of the diarylhydrazine, the azo-compound 
is produced, whilst the nascent hydrogen atoms reduce a second 
molecule to the corresponding amino-compound ; this view receives 
confirmation from the fact that palladium black induces the conversion 
of hydrazobenzene into azobenzene and aniline in benzene solution 
even at the ordinary temperature, and that a part of the hydrogen 
becomes occluded by the metal (Wieland, A., 1912, i, 247). 

As has been demonstrated by Stieglitz and Curme, the decomposition 
of these diarylhydrazines is a unimolecular reaction, but the measurable 
reaction is not of necessity the change NHR-NHR—>NH,R+NR 
followed by a rapid coupling of the -NR radicles, because a measurable 
reaction, NHR:-NHR—>NR‘NR + 2H, followed by a rapid reduction, 
NHR-NHR + 2H = 2NH,R, would give the sameunimolecular effect. It 
is possible to distinguish between these two alternatives by submitting 
an unsymmetrical diarylhydrazine, NHR-NHR’, to the decomposition, 
for in such a case the NR and NR’ radicles assumed in the former ex- 
planation will be capable of condensing to give the azo-compounds N,R,, 
N,R,', and NR:NR’; also, in the former view of the reaction, the 
amines NH,R and NH,R’ need not be produced in equimolecular pro- 
portion. On the other hand, if the second version is correct, only the 
mixed azo-compound will be produced, and the two amines should be 
formed in equivalent amounts. 

p-Methylhydrazobenzene, the behaviour of which had already been 
examined by Curme, has been re-investigated from this point of view. 
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After heating in alcoholic solution at 132° for ten hours, the reaction 
product contained aniline, toluidine, p-methylazobeuzene, and a little 
semidine. Contrary to the earlier result, the two former bases which 
were separated from solution as the oxalates were formed in equi- 
molecular quantity, as determined by the bromination method (Curme, 
loc. cit.). 

[With A. Reverpy and B. Hernemany.|—In a similar manner 
p-tolyl-p-anisylhydrazine, OMe°C,H,-NH*NH°C,H,Me, colourless 
needles, m. p. 90°, obtained by reduction of tolweneazoanisole, 

OMe:C,H,*N:N-C,H,Me, 
orange-yellow prisms, m. p. 110—111°, with zine dust and ammonia, 
underwent decomposition in alcohol at 144°, giving tolueneazoanisole 
as the only azo-compound, accompanied by p-toluidine and p-anisidine 
in equivalent proportions. |The tolueneazoanisole required for this 
investigation was prepared by condensation of p-nitrosotoluene and p- 
anisidine in boiling alcohol containing a little acetic acid. 

[With B. Hervemann. ]—p-Chlorobenzeneazo-p-toluene, 

C,H,Cl-N:N-C,H,Me, 

was prepared by condensation of nitrosotoluene with p-chloroaniline ; it 
forms orange-yellow leaflets, m. p. 153°, and is probably identical with 
the compound obtained by Paganini (A., 1891, 556) by the action of 
phosphorus pentachloride on p-hydroxybenzeneazo-p-chlorobenzene. 
Reduction by zinc dust and ammonia converted it into s-p-chloropheny!- 
p-tolylhydrazine, C,H,Cl-NH:NH-C,H,Me, needles, m. p. 124°. De- 
composition of this compound in alcoholic solution at 144° gave p-chloro- 
benzeneazo-p-toluene, together with a semidine, probably 4-chloro-2’- 
aminodiphenylamine, needles, m. p. 130°, p-toluidine and p-chloroaniline, 
the two latter bases being in equivalent proportions. 

[With A. Reverpy.|—Ethyl p-aminobenzoate condenses with nitroso- 
benzene in hot alcoholic solution containing acetic acid, with formation 
of ethyl benzeneazo-p- benzoate, m. p. 86—87°, which on reduction with 
zinc dust and ammonia is converted into ethyl benzenehydrazo-p-benzoate, 
NHPh-NH:C,H,°CO,Et, m. p. 110°. This decomposed in xylene 
solution at 160—170°, the only azo-compound in the product being 
ethyl benzeneazo-p-benzoate. 

The experimental evidence is therefore entirely against the transient 
existence of free radicles of the type NR during the decomposition of 
these s-diarylhydrazines, and the results provide strong confirmation 
of the view that the first stage of the decomposition is the formation 
of the corresponding azo-compound and hydrogen, the latter effecting 


the reduction of a second molecule of the hydrazine compound. 
D. F. T. 


Aromatic Hydrazines. XX. The Dissociation of Tripheny]l- 
hydrazine. Herrrich WIELAND and Arno Reverpy (Ber., 1915, 48, 
1112—1116).—The tetra-ary] hydrazines are known to undergo partial 
dissociation into free NR, radicles already at the ordinary temperature 
and the diaryldialkylhydrazines, such as diphenyldimethylhydrazine 
(Wieland and Fressel, A., 1912, i, 903), have also been shown to 
undergo distinct dissociation at 135°. As hydrazobenzene gives no 
indication of such dissociation, the examination of triphenylhydrazine 
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appeared to be of interest, especially as in this case there a'e two 
possible methods of dissociation, namely, into two free radicles, N Ph,, 
and NHPhb, or into diphenylamine and the radicle NPh ; the latter 
course would be analogous to that suggested by Stieglitz and Curme 
in connexion with the decomposition of hydrazobenzene (compare, 
however, preceding abstract). 

Triphenylhydrazine (Busch and Hobein, A, 1907, i, 552) is con- 
veniently prepared by the action of magnesium phenyl bromide on 
diphenylnitrosoamine (see Wieland and Roseeu, this vol., i, 797). 
When heated in boiling xylene under an atmosphere of carbon dioxide, 
it undergoes decomposition, giving diphenylamine and azobenzene to- 
gether with quinone-anildiphenylhydrazone, NPh:C,H,:N-NPh,, which 
was identified by its reduction to diphenylamine and p-aminodipheny]- 
amine (Wieland and Wecker, A., 1911, i, 82). The formation of 
these substances accords well with the second of the above possibilities ; 
the NPh radicle couples to azobenzene and also condenses with 
unaltered triphenylhydrazine, giving a compound of the formula 

NHPh:C,H,-NH-NPh,, 
which by scission of hydrogen produces quinoneanildiphenylhydrazone ; 
the nascent hydrogen disappears by reducing unaltered triphenyl- 
hydrazine to diphenylamine and aniline, the presence of the last 
substance having also been proved. 

In a similar manner, phenyldi-p-tolylhydrazine, NHPh-N(C,H,Me),, 
was prepared by treating di-p-tolylnitrosoamine with magnesium 
pheny! bromide in ethereal solution. The product, colourless needles, 
m. p. 142—143° with incipient formation of a brown coloration at 
120°, decomposes in xylene solution, giving azobenzene, aniline, di-p- 
tolylamine and a reddish-brown substance, which was recognised by 
its reduction products to be quinone-anildi-p-tolylhydrazone, The 
behaviour of this ditolylphenylhydrazine on decomposition is therefore 
quite analogous to that of triphenylhydrazine. D. F. T. 


Diphenylmethenylhydrazidine (Phenyliminophenylhydr- 
azinomethane). M. Buscnand Wi1u. Dietz (J. pr. Chem., 1915, [ii], 
91, 325—329. Compare A., 1911,i,86 ; 1914, i, 584).—In view of the 
widely different values given in the literature for the melting point of 
diphenylmethenylhydrazidine (Zwingenberger and Walther, A., 1898, 
i, 520; Dains, A., 1902, i, 602 ; Schmidt, A., 1903, i, 681), the authors 
were of the opinion that the compound existed in two isomeric forms : 
(I.) NH,*NPh-CH:NPh and (1I.) NHPh-NH-CH:NPh. A repetition 
of the various methods of preparation has shown, however, that only 
one form crystallising in colourless leaflets, m. p. 109°5°, is produced. 

That the hydrazidine hax the constitution represented in (II) has been 
proved (1) by its oxidation with mercuric oxide in benzene solution at 
the ordinary temperature to benzeneazomethaneanil, 

NPh:N-CH:NPh, 
and (2) by its formation from a-formylphenylhydrazine and aniline 
by heating with phosphoric oxide in benzene solution. 

Benzeneazomethaneanil crystallises in radiating clusters of red 
needles, m. p. 62—63°, which rapidly decompose in alcoholic solution 
with evolution of nitrogen, yielding diphenylmethenylamidine (dipheny!- 
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formamidine). The formation of the latter substance is probably 

preceded by the hydrolysis of the azo-compound, thus: 
NPh:N-CH:NPh + H,O=C,H,+ N,+NHPh-CHO ; 

the formanilide then undergoes partial hydrolysis to aniline, which 

condenses with unchanged anilide to form diphenylformamidine. 

When heated with benzaldehyde on the water-bath, the hydrazidine 
yields benzaldehydephenylhydrazone, a-formylphenylhydrazine, and an 
oil, which contains a small amount of a difficultly fusible substance, and 
is hydrolysed by dilute sulphuric acid to ber zaldehyde, formic acid, and 
aniline. From these results the authors draw the conclusion that 
the interaction of the hydrazidine and benzaldehyde takes place in 
two directions, ohe resulting in the formation of formanilide and 
benzaldehydepheuylhydrazone, the other giving rise to a-formyl-B- 
phenylhydrazine and benzylideneaniline, as shown in the following 
scheme : 


NHPh-N:CHPh+ NHPh:CHO 


NHPh-N:CH:NHPh+)\ 7 
C,H,CHO fy, 


NHPh:NH-CHO+CHPh:NPh 
F. B, 


Hematoporphyriv. IV. WiutuiAm Kuster and Hueco Baver 
(Zeitsch. physiol. Chem., 1915, 94, 172—190).—According to 
Willstiitter (A., 1913, i, 1251) the basic properties of hzmatopor- 
phyrin only appear after two -CH:CH: bridges between carbon and 
nitrogen in two of the pyrrole nuclei of hemin have been broken down, 
thus loosening the iron atom, which change is accompanied by a 
reduction of the resultant side-chains and an oxidation in another part 
of the molecule. Kiister has already shown that such an intra- 
molecular reduction and oxidation is unlikely (A., 1914, i, 95), and 
holds the opinion that the basic functions are already pre-formed, but 
dormant in hemin. 

During a new preparation of the dimethyl ether of hematopor- 
phyrin, a small quantity of an iron compound which is most probably 
a methylated hemin has been isolated. In addition, the authors have 
succeeded in removing iron from bromodimethylhemin without 
producing more than a trace of hematoporphyrin. These facts 
strengthen the arguments against Willstatter’s views. 

Bromoacetylhemin was shaken with a glacial acetic acid solution of 
hydrogen bromide, and the resulting solution was evaporated under 
reduced pressure, and the residue was dissolved in warm methy] alcohol. 
After a few hours, the clear solution was mixed with methyl]-alcoholic 
potassium hydroxide, filtered from ferric oxide and potassium bromide, 
and then extracted with ether. The extract was washed until free 
from iron and then shaken with 10% hydrobromic acid (remaining 
brown, ethereal solution =A). The acid solution of tetramethyl- 
hematoporphyrin was left for four days, when the hydrolysis of the 
ester groups took place. Dimethoxyhematoporphyrin was finally 
isolated in crystals with no melting point. The replacement of 
hydrochloric acid by hydrobromic acid in the final hydrolysis (A., 1913, 
i, 1005) therefore gave a purer product than was previously obtained, 
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and the compound now agrees with Willstitter’s description (loc. cit.). 
This dimethyl ether forms a di-ammonium salt and a tri-silver salt, 
Cog H g0N Ags. 
It is readily converted into tetramethylhematoporphyrin by the 
action of diazomethane. In this respect, therefore, the hemin 
derivative differs from bilirubin (this vol., i, 830). 
The ethereal solution, A, contained the brown compound, 
C,,H,,0,N ,BrFe, 
which is regarded as a dimethyl ester of dimethoxyhemin, formed by 
the addition of hydrogen bromide to hemin, followed by the replace- 
ment of bromine by methoxy], and esterification. The substance was 
hydrolysed by methyl-alcoholic sodium hydroxide, and, on the addition 
of hydrochloric acid, esterification took place again and the analogous 
chlorine compound was precipitated. 

On oxidising dimethoxyhzematoporphyrin, the author, besides isolating 
hematic acid, obtained evidence of the formation of a methoxylated imide, 
C,H,,0,N, m. p. 59°. This may be methyl-w-methoxyethylmaleimide, 

. , , CO-CMe 
but should it be the isomeride, N HS, O: Ce CHMe-OMe’ then 
Willstitter’s formula would be definitely disproved. 

a-Bromodimethylhzmin loses most of its iron under the action of 25%, 
hydrochloric acid at 150°, B-bromodimethylhemin even more readily, 
without forming hematoporphyrin. The products crystallise in the 
same form as hemin, but are insoluble in sodium hydroxide. 

J.C. W. 


Action of Peptolytic Enzymes on Polypeptides. AnrTonixo 
Crementi (Atti R. Accad. Lincei, 1915, [v], 24, i, 972—-978).—The 
author has applied Sdrensen’s method of titration in presence of form- 
aldehyde to the investigation of the action of peptolytic enzymes on 
polypeptides. In this way it is shown that dl-leucylglycine is not 
attacked by pancreatic juice, whereas exactly one-half of this racemic 
dipeptide is hydrolysed by an aqueous extract of dog’s liver. This is 
the first quantitative experimental confirmation of the principle of the 
asymmetric action of the peptolytic enzymes of the organism on racemic 
polypeptides, 

The formaldehyde titration method can be applied to far smaller 
amounts of polypeptides than Fischer’s chemical method, is more rapid 
than Euler’s electrometric method, and has the advantage over Abder- 
halden’s polarimetric method that it is applicable to optically inactive 


polypeptides. Further, it yields rigorously quantitative results. 
T. H. P. 


The Amylase of Malt. P. Perit (Compt rend., 1915, 161, 
39—40).—A diastase solution which will retain its activity constant 
for several weeks can be obtained in the following way: The malt is 
reduced to a fine powder and infused for twenty-four hours with aqueous 
acetone containing 30—35% of acetone by volume. The infusion is 
filtered and kept in the dark. The activity of this infusion drops very 
considerably during the first two days and then remains constant for 
twenty days. The action of light is injurious. If to the filtered 
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infusion an excess of a mixture of ether and acetone (1:2) is added 
and the clear liquid decanted after twenty-four hours, a residue is left, 
which when dried in a vacuum forms brown scales. An aqueous 
infusion of this residue shows very marked diastatic powers, and is 
markedly alkaline to methyl red. 


Preparation of o-Hydroxyarylarsinic Acids. R. Meyer and 
K. Oxcustin (Fr. Pat. 474056; from J. Soc. Chem. Ind., 1915, 34, 
734).—The nitro-group in o-nitroarylarsinic acids is replaced by 
hydroxyl by the action of acids or alkalis, preferably in presence of 
reducing or oxidising agents or substances which destroy nitrous acid. 
For example, if one part of p-dimethylamino-o-nitrophenylarsinic acid 
is added to 0°5 part of carbamide in 10 parts of 60% sulphuric acid, 
carbon dioxide and nitrogen are evolved and p-dimethylamino- 
o-hydroxyphenylarsinic acid is precipitated on dilution with water and 
partial neutralisation. G. F. M. 


Process for obtaining Mono- and Di-para-monoalkylamino- 
phenylarsinic Acids. Poutenc Fr&kres and K. Orcusiin (Fr. Pat. 
473704 ; from J. Soc. Chem. Ind., 1915, 34, 734).—Mono- and di-p- 
monoalkylaminophenylarsinic acids of the type AsO(OH),°C,H,;NHR 
and AsO(OH)(C,H,;-NHR),, where R may be an alkyl group or 
‘CH,*COOR, are obtained by oxidising the product of the reaction 
between arsenic trichloride and the corresponding substituted amine 
in presence of pyridine. Thus amylaniline reacts with arsenic 
trichloride to produce amylaminophenylarsinic acid at 106—108°, and 
diamylaminophenylarsinic acid at 115—120°. Hydrogen peroxide is 
used as the oxidising agent, and the twoacids are separated by precipi- 
tation with ether from absolute alcoholic solution, the secondary acid 
remaining in the mother liquors. Methyl- and ethyl-aminophenylarsinic 
acids, phenylglycinearsinic acid, and the corresponding diphenylated 
acids have also been prepared. G. F. M. 


Method of Obtaining ortho- and meta-Nitroalkylphenyl- 
glycinearsinic Acids and their Reduction Products. PouLenc 
Freres and K, Oxcusiin (Fr. Pat. 473705; from J. Soc. Chem. Ind., 
1915, 34, 734)—o- and m-Nitro-derivatives are produced by the 
nitration of alkylphenylglycinearsinic acids or their esters by a 
mixture of sulphuric acid and the theoretical quantity of nitric acid. 
The position taken up by the nitro-group depends on the concentration 
of the sulphuric acid. Thus, for example, the amyl ester of pheny]l- 
methylglycinearsinic acid can be converted into the 2-nitro-derivative 
by the action of diluted sulphuric and nitric acids at 42°. It is a deep © 
yellow substance, m. p. 130°. The free acid obtained by saponification 
of the ester with sodium carbonate crystallises from water, and, on 
reduction with sodium hyposulphite, it is converted into 

As,{C,H,(NH,)*NMe-CH,°CO,Na].. G. F. M. 


Aromatic Arsenic Compounds. X. ortho-Carboxylated 
Diaminodihydroxyarsenobenzene. P. Karrer (Ber., 1915, 48, 
1058—1064. Compare this vul., i, 333).—A description of the 
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preparation of 3: 3’-diamino-4 : 4’-dihydroxyarsenobenzene-2 : 2'-di- 
carboxylic acid, a carboxylated derivative of salvarsan. 
5-Nitro-2-aminobenzoic acid by the action of sodium arsenite on its 
diazotised solution was converted into 4-nitro-2-carboxyphenylarsinic 
acid, CO,H*C,H,(NO,):AsO,H,, colourless needles, which on reduction 
with sodium hyposulphite did not give the normal product, but was 
converted into a very soluble compound, probably a sulpbamic acid ; 
reduction by ferrous hydroxide, however, effected the formation ef 
4-amino-2-carboxyphenylarsinic acid, CO,H:C,H,(NH,):AsO,H,, the 
solution of which was immediately diazotised without isolation of the 
base, when on warming 4-hydroxy-2-carboxyphenylarsinic acid, 
CO,H-C,H,(OH)-AsO,H,, 
was obtained. This substance also was very easily soluble in water, 
and the resulting solution was therefore immediately warmed with 
hypophosphorous acid, which caused the separation of yellow flocks of 
4: 4'-dihydroxyarsenobenzene-2 : 2'-carboxylic acid, 
As,[C,H,(OH)-CO,H]},. 
Oxidation by hydrogen peroxide reconverted this substance into 
4-hydroxy-2-carboxyphenylarsinic acid, which was thus obtained in the 
form of colourless needles, whilst nitration with a mixture of sulphuric 
and nitric acids produced 5-nitro-4-hydroxy-2-carboxyphenylarsinic acid, 
CO,H:C,H,(NO,)(OH)-AsO,H,, colourless needles, decomp. at 
350—355°. The position assumed by the nitro-group in this new 
compound was demonstrated by reduction with a mixture of hypophos- 
phorous and hydriodic acids in the presence of acetic acid with 
production of the corresponding yellow aminoarseno-derivative, namely, 
5 : 5'-diamino-4 : 4'-dihydroxyarsenobenzene-2 : 2'-dicarboxylic acid, 
As,[C,H,(OH)(CO,H)-NH,), 
(dimethylaminobenzaldehy de derivative, red), from which the arsenic 
atoms can be removed by heating with water and sodium acetate for 
ten hours at 100°, with formation of the 4-amino-3-hydroxybenzoic 
acid already known, F. T. 


Physiological Chemistry. 


Tributyrinase of Serum. G. A. Prerri (Chem. Zentr., 1915, i, 
1213; from Arch. Farm. sperim., 1915, 19, 63—80).—According to 
stalagmometric measurements, the activity of lipase contained in 
the blood towards tributyrin is not affected by very small amounts 
of sodium glycine, is restricted by small quantities, and slightly 
increased by larger amounts. Sodium chloride and bromide and 
potassium iodide cause restriction when above a certain concentra- 
tion, but smaller amounts do not cause activation. With sodium 
fluoride, 0°1% causes restriction to the extent of 82%; 0°01%, 75%; 
0°001%, 35%. Calcium chloride and magnesium sulphate restrict 
in relatively large quantities. Sodium butyrate restricts, whilst 
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glycerol is without noticeable action. Repeated blood-letting 
causes an increased power of ester fission in certain cases, but in 


others the power is decreased. H. W. 


Value of Compounds of Amino-acids with Formaldehyde 
for the Nitrogenous Nutrition of Animals. Azzo Azzi (Alti RK. 
Accad. Lincei, 1915, [v], 24, i, 1125—1129).—Galeotti (A., 1913, i, 
957) has shown that many properties of the amino-acids undergo 
profound change when these acids are treated with formaldehyde. 
The author finds that the compounds thus obtained, in conjunc- 
tion with starch, etc., serve for a time for the nutrition of animals, 
which, however, gradually lose weight and die. =. me 


Metabolism of Amino-acids in the Organism. VII. Action 
of Hepatic Tissue on Amino-acids Added to Circulating Blood. 
Uco Lomsroso and Camitto Artom (Atti R. Accad. Lincei, 1915, [¥], 
24, i, 1166-1172. Compare this vol., i, 616)—When blood con- 
taining dissolved amino-acids is circulated through the isolated 
liver of a dog, a marked diminution occurs in the amount of 
amino-acid, excepting in the case when leucine is employed. This 
diminution is not counterbalanced by increase in the content of 
amino-acid in the organ, this often remaining virtually unchanged. 
If blood alone is circulated, the proportion of amino-acids it con- 
tains exhibits an increase of more than 100%. In either case, the 
amount of ammonia in the liver always, and that in the blood 
sometimes, increases, but the magnitudes of these increases are 
not great enough to correspond with the quantity of amino-acid 
which disappears, excepting in the case of asparagine, with which 
a marked rise occurs in the amount of ammonia in the blood. 
In almost all cases the proportion of acetonic substances in the 
blood increases and that in the hepatic tissue diminishes; with 
leucine this change is especially pronounced, increases in both the 
blood and the liver being observed. x. Bi F. 


Separation of the Active Constituents of Hypophysis 
[Pituitary Gland]. FF. Horrmann, La Rocuz & Co. (D.R.-P. 
282002 ; from J. Soc. Chem. Ind., 1915, 34, 686).—An alcoholic 
solution of hydrogen chloride is added to the chloroform extract 
of the powder obtained by triturating the extract of the pituitary 
gland, or the glands themselves, with sodium carbonate, and the 
solution is evaporated to dryness. On evaporating the aqueous 
extract, a small amount of crystalline residue is obtained which 
has the pharmacological action on the intestines ascribed to ex- 
tracts of the pituitary gland. The portion of the extract which 
affects the blood pressure and exerts the peculiar action on the 
uterus is insoluble in chloroform, but is obtained on evaporating 
the neutralised alcoholic extract to dryness. G. F. M. 


Oxidising Power of Animal Organs on Diphenols. Lropotpo 
Loprez Pérez (Anal. Fis. Quim., 1915, 13, 299—304).— An investiga- 
tion of the oxidising effect produced on diphenojs by various 
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human organs, the excess of diphenol being estimated by liberating 
iodine from a solution of potassium iodide acidified with hydro- 
chloric acid. A. J. W. 


Origin of Cholesterol. S. Dezant and F. Carrorert1 (Chem. 
Zentr., 1915, i, 1214; from Arch. Farm. sperim., 1915, 19, 1—9).—In 
extension of the investigations of Dezani (Chem. Zentr., 1913, ii 
1765), it has been shown that mice, nourished with a cholesterol- 
free diet, can form cholesterol. Determinations of the latter by 
Windaus’ method gave, in the case of animals deprived of choles- 
terol, an increase of from 0°175 to 0°252 gram of cholesterol, whilst 
normally fed animals only showed a slight increase. These in- 
creases point the more strongly to an endogenous formation of 


cholesterol, since the latter is separated in the feces (about 0°076 
gram). H. W. 


Occurrence of an Abnormal Yellow Pigment in Urine. Eb. 
Justin-Muetier (J. Pharm. Chim., 1915, [vii], 12, 57—59).—Urine 
from a patient suffering from pleurisy and pneumonia exhibited a 
yellowish-red colour, which changed to golden-yellow when the 
urine was rendered alkaline. The yellow colour was not precipi- 
tated by basic lead acetate, and the yellow filtrate from 
the precipitate produced by this reagent showed an absorption 
band differing from that of urobilin. W. P.S. 


Oxaluria. Lupwic Pincussonn (Chem. Zentr., 1915,i, 1220 ; from 
Deut. med. Woch., 1915, 41, 132—134).— In a series of experiments 
which were undertaken with the object of investigating the action 
of light on animals into which certain dyes had been injected, it 
was found that decrease in allantoin was accompanied by an 
increase in the oxalic acid values. In dogs fed with purines, a 
slight increase in the separation of oxalic acid was detected, which 
also occurred without use of purines in an animal treated with 
eosin and then subjected to intense light; when purines were 
simultaneously given, the amount of oxalic acid was increased by 
five or six times. The ability of certain degradation products of 
purine to produce oxalic acid in the sensitised and illuminated 
animal body was also investigated. Xanthine caused an increase, 
whilst guanine and uric acid (per os) had no effect; uric acid given 
intravenously behaved similarly to purine. Experiments with 
nucleic acid did not lead to a definite result. i 


Comparison of Different Adrenalines and their Homologues 
According to their Action on the Arterial Pressure of a Dog 
Under Atropine. Marc Tirreneau (Compt. rend., 1915, 161, 
36—39. Compare Cushny, A., 1908, ii, 720; 1909, ii, 420; Barger 
and Dale, 1910, ii, 984).—-The author suggests that, in order to 
compare different adrenalines, injections should be made into a 
chloralosed dog under the influence of atropine, and traces of the 
arterial pressure taken. The results show that by this method 
constant effects are produced by the same dose of an adrenaline 
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at different periods of the same experiment, even up to ten injec- 
tions of different doses of this adrenaline or different adrenalines. 
The effects produced vary proportionately as the doses are in- 
creased or decreased, and this relative variation is constant. These 
facts hold good, of course, only for one and the same animal in a 
single experiment, and it is necessary from time to time to inject 
a standard dose, as, after a certain lapse of time, the animal reacts 
less regularly. The results obtained with different adrenalines 
show that /-adrenaline, whether natural or synthetic, is fifteen to 
twenty times more active than d-adrenaline. W.G. 


Investigation of the Decomposition of Choline. G. Sarra 
(Chem. Zentr., 1914, ii, 723 ; from Arch. Farm. sperim., 17, 337—349). 
—Since, after the administration of choline, no choline and no 
increase of N-methyl (from muscarine, trimethylamine, etc.) is 
found in the urine, the author supposes that it is demethylated in 
the organism to methylhydroxyethylamine. This compound could 
further decompose into ethylene glycol and methylamine, or into 
methyl aleohol and aminoethyl alcohol. The production of glycol, 
according to the first alternative, would necessitate an increase in 
the oxalic acid excretion; but such an increase was never observed 
in the case of dogs which had been fed with lecithin, and a decom- 
position of the methylhydroxyethylamine in this sense cannot 
therefore be assumed. G. F. M. 


Formation of Hippuric Acid from the Compound of Glycine 
with Formaldehyde. Gartano Cicconarpi (Atti R. Accad. Lincsi, 
1915, [v], 24, i, 1130—1133. Compare Azzi, this vol., i, 857).— 
With dogs deprived of nitrogenous food, administration of benzoic 
acid causes an appreciable increase in the elimination of hippuric 
acid, but this increase becomes greater if glycine, and still greater 
if the compound of glycine with formaldehyde, is administered 
together with the benzoic acid. This compound can, therefore, be 
utilised by the organism for the synthesis of hippuric acid. 


ae oe 


Chemistry of Vegetable Physiology and Agriculture. 


Absorbtion of Cations and Anions by the Soil. A. bE 
Domrnicis (Chem. Zentr , 1915, i, 391—392; from Staz. sperim. agrar. 
/tal., 1914, 4'7, 449—473).—Cations and anions are without exception 
absorbed by the soil. In certain experiments, negative absorption 
of Cl’ and NO,/ was observed, but other experiments showed them 
to be absorbed in the same or greater measure than cations, The 
absorption of anions leads to the formation of insoluble substances, 
and, actually, anions are absorbed by electrcepositively, cations by 
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electronegatively, charged amorphous constituents of the soil. The 
extent of absorption is directly connected with the valency of the 
ions, increasing with increasing value of the latter. The relation- 
ship of the absorption of anion and cation to one another is the 
same for all soils; the total absorption, however, shows variations, 
and depends on the nature of the colloids and liquids of the soil. 
H. W. 


Mineral-acid Soils. Oscar Loew (Chem. Zenir., 1914, ii, 428; 
from Landw. Jahrb., 46, 161—164).—The examination of Porto Rico 
acid, clay and loam soils showed that they contained only small 
amounts of humus and were poor in lime, the amount of lime being 
less than that of the magnesia. Protozoa were only found to a 
slight depth, whilst denitrifying organisms and Azotobacter occur 
only in small numbers. Bacillus butyricus was found in greater 
numbers, and Rizobium leguminosarum was widely distributed. 

The acidity is estimated by treating 50 grams of the finely 
divided, mong. Foe soil with 200 c.c. of neutral 1% sodium acetate. 
In 100 c.c. of the filtrate the liberated acetic acid is titrated with 
N/10-sodium hydroxide. 

It is suggested that the clay has the constitution represented by 


the formula O[Si(OH)<O> Al-OH}.. N. H. J. M. 


Action of Free Sulphur on Vegetation. G. Bosinexui (Chem. 
Zentr., 1915, i, 1137 ; from Staz. sperim. agrar. Jtal., 48, 175—184).— 
Experiments show that manuring with free sulphur accelerates the 
conversion of organic nitrogen compounds into ammonia. The 
action is, however, so slow that it is doubtful whether it is of any 
economic advantage. G. F. M. 


Influence of Weather Conditions on the Amounts of Nitric 
Acid and of Nitrous Acid in the Rainfall near Melbourne, 
Australia V.G. Anperson (Report Brit. Assoc., 1914, 338—339).—- 
The results of analyses of rain-water collected at Canterbury, near 
Melbourne, under different conditions of weather, showed that the 
amounts of nitrates and nitrites in the rain are very much greater 
with tropical than with antarctic types. With antarctic types of 
weather the amounts of nitrogen were from 0°002 (rear) to 0°005 
kilo. per hectare (front). Of tropical rains, the spring and autumn 
type gave 0°018 kilo., the summer type 0°027 kilo., and the heat- 
wave type 0°039 kilo. per hectare. Intermediate results were 
obtained in antarctic depressions, with more or less tropical in- 
fluence, and in tropical depressions with antarctic influence. 

N. H. J. M. 
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Vapour Pressure of Ethane and Ethylene at Temperatures 
Below their Normal Boiling Points. G. A. Burrett and I. W. 
ROBERTSON (J. Amer. Chem. Soc, 1915, 37, 1893—1902).—The 
saturated vapour pressures of ethylene and ethane have been deter- 
mined from 1 to 760 mm. Data for other constituents of natural 
gas will appear in the future. 

The apparatus is fully described and figured. The bath wasa Dewar 
vessel filled with gasolene of low-boiling point, containing propane, 
butanes, pentanes, etc., which was cooled by forcing liquid air from a 
Dewar flask into a test-tube fixed in the bath. 

The vapour pressures of ethane range from 1 mm. at —159°8° to 
760 mm. at —89°3°, and of ethylene, from 4 mm. at —159-9° to 
760 mm. at —103°9°. Straight line curves are obtained by plotting 
the common logarithm of the pressure against the reciprocal of the 
absolute temperature. The equations are, for ethane, 

log P= - 831°4/t+ 7°42, 
and for ethylene, log P= — 767°8/¢ + 7°433. J.C. W. 


Electrosyntheses in a Vacuum. S. M. Losanitscu (Chem. 
Zentr., 1914, ii, 611-—613 ; from Bul. Soc. Stiinte Bucuresti, 1914, 23, 
3—33).—Organic compounds under the influence of the silent electric 
discharge in a vacuum undergo ia general either polymerisation or 
condensation. The reactions are very slow, and no means of ac- 
celerating them has been discovered. The author considers that the 
greenish-blue light of the discharge may possibly be the active agent 
in the reactions which would then be simply photosyntheses. The 
following are typical of the results obtained : isoPentane was converted 
into By-dimethyloctane, decatylene [hexamethyleyclobutane]}, C,)H,), and 
a soft, yellowish-brown compound, C,,H,,. Unsaturated hydrocarbons 
polymerised rapidly, and ethylene gave a compound, C,,H,,, b. p. 
100—110°/14 mm., a compound, (C,,H,.,),, m. p. 105°, and a compound, 
(C,,H45)n, insoluble in organic solvents, m. p. 110°. Acetylene gave a 
brown solid polymerisation: product, which exploded above 100°. 
Aromatic hydrocarbons also polymerised, benzene, for example, giving di- 
benzene, C,H,:C,H,, a viscous, colourless liquid, b. p. 135—137°/14 mm., 
from which crystals of diphenyl separated during distillation, poly- 
merised hydrobenzene, C,,H1,,, a yellow liquid, b. p. 110°, soluble 
polymerised benzene, (C,H) 9, and insoluble polymerised benzene, (C,H,)n- 
From toluene, xylene, cymene and mesitylene, a similar series of 
polymerised products was obtained, of which full particulars are 
given in the paper. The terpenes furnished polymerisation products 
consisting of mixtures of bimolecular liquids with solid multimolecular 
resinous substances, Thus pinene gave dipinene, (C,)H,,),, b. p. 
170—175°/14  mm., and heptapinene, a yellow resin, m. p. 100 
Similar products from limonene, camphene and menthene are also 
described. G. F. M. 
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The Polymerisation of Iseoprene under the Influence of the 
Aluminium-Mercury Couple. J. Bozsexen and J. Noorpuiy 
(Ree. trav. chim., 1915, 34, 265—271).— Isoprene when heated on a 
water-bath in benzene solution with an aluminium-mercury couple for 
half-an-hour and the solution left for twenty-four hours yields a soluble 
and an insoluble product. The soluble product, when the benzene 
is distilled off, is left as an almost white resin, which when warm can 
be drawn out into threads, but on cooling sets to a hard, pulverulent 
mass, which is soluble in benzene, carbon disulphide, chloroform, toluene, 
etc. This substance is a polymeride of isoprene and has a very high 
molecular weight. since the boiling point of berzene is not raised by 
0-001° on the addition of 5% of the substance. A determination of 
the iodine number shows it to be far more saturated than caoutchouc. 
Farther, its viscosity is much lower than that of caoutchouc, and it 
cannot be vulcanised, The insoluble product is far kcss pure than the 
solub!e, containing nearly 5% of ash. It possesses much the same 
properties as the soluble substance, being, however, more saturated, 
and consists probably of still more highly condensed poly-isoprenes. 

W.G 


Apparent Specific Volumes of Alcohol in Aqueous Mixtures 
of Varying Concentration. Horace T. Brown (Analyst, 1915, 
40, 379—383).—The apparent specific volume, that is, the volume 
occupied by unit weight, of alcohol of all concentrations may be ex- 
pressed by the formula: 1 —(D-— W)/W, where D is the specific gravity 
of the mixture at 15°6°/15°, and W the weight of alcohol in grams in 
1 cc. In the case of alcoholic mixtures of low concentration 
(D 0 988 to 0°999) the apparent specific volume of the contained alcohol 
increases steadily with the dilution, and it follows from this that on 
progressive dilution within these limits the velume of the mixture 
must exceed the sum of the initial volumes of the constituents (water 
and alcohol), and that, under these conditions, there is an expansion of 
volume instead of a contraction. The critical point at which dilution 
ceases to produce contraction and begins to give rise to expansion occurs 
at a point corresponding very nearly with D 0°9652. This point would 
seem to mark the completed formation of a definite alcohol hydrate, 
during the formation of which continuous contraction takes place, and 
that the expansion which occurs on still further dilution is an 
expression of progressive dissociation of this hydrate. A hydrate 
having the composition C,H,-OH,8H,O would contain 24:21% of 
alcohol ; dilute alcohol having D 0-9652, at the critical point, contains 
24-83% of alcohol by weight. W. P. S. 


The isoOleic Acid from Seeds of Ivy. fF. ©. Patazzo and 
A. TamBureLLo (Atti R. Accad. Lincei, 1914, [v], 23, ii, 352—356).— 
The unsaturated acid constituting, in the form of glyceride, the 
greater part of the fatty substance of ivy seeds was formerly thought 
to be erucic acid (Arch. Farm. Sei. affi., May, 1913), but is now shown 
to be an isooleic acid identical with the petroselic acid found by 
Vongerichten and Kohler (A., 1909, i, 454) in parsley seeds. The fat 
constitutes 30—32% of the ripe, air-dried seeds, and has the following 
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characters: m. p. 25°2°, solidification point 21°4°, mn” 1°462, acid 
number (as oleic acid) 3-99, saponification number 190°5 (calculated 
for triolein, 190-4), iodine number 91°8 (calculated for triolein, 86°2). 
The petroselic acid, m. p. 29—30°, has the iodine number 89°85 and 
the acid number 200°1, and yields stearic acid quantitatively on 
reduction with hydrogen in presence of palladium black, and the 
dihydroxystearic acid, m. p. 122° (compare Vongerichten and Kohler, 
loc. cit.), on oxidation with permanganate. The melting point, 
33—34°, given by Vongerichten and Kohler for petroselic acid differs 
from its solidification point by so much (6—7°) that it is probably 
inaccurate, x. MF. 


Isomerism of Erucic, Brassidic, and isoHrucic Acids. I. 
L. Mascarexi (Atti R. Accad. Lincei, 1914, [v], 23, ii, 583—585).— 
The various attempts to explain the isomerism of these acids are 
discussed. According to Bruni and Gorni (A., 1900, ii, 197, 714), in 
the case of cis- and érans-stereoisomerides containing an ethylene link- 
ing, the latter give solid solutions when dissolved in the corresponding 
saturated compounds, whereas the former do not ; further, the ¢rans- 
compounds have the higher melting points and the lower solubilities 
and are the more stable. 

The cryoscopic method is, therefore, suggested as a means of in- 
vestigating the isomerism of erucic, brassidic, and isoerucic acids 
(compare succeeding abstract). z. i. PF. 


Isomerism of Erucic, Brassidic, and isoHrucic Acids. II. 
L. Mascarecci and B, Toscur (Atti R. Accad. Lincet, 1914, [v], 23, 
ii, 586—590; Gazzetta, 1915, 45, 313—319. Compare preceding 
abstract).—The authors have investigated cryoscopically these three 
acids in the corresponding saturated compound, behenic acid. 

The cryoscopic constant of behenic acid is found experimentally to 
have the mean value, 44°4, whereas Raoult’s empirical rule gives the 
number, 210°8. The latent heat of fusion of the acid is calculated by 
means of van’t Hoff’s formula to be 19-0 cals. per gram-mol. 

Iu freezing behenic acid, erucic acid exhibits molecular weights 
slightly lower than the theoretical value ; for this acid, therefore, the 
cis-configuration is probable. Brassidic and isoerucic acids give 
values respectively slightly and appreciably in excess of the 
calculated number, and are, consequently, probably érans-compounds. 

=, Mm, &. 


8-Butyrolactone. Hsatmar Jonansson (Ber., 1915, 48, 
1262—1266).—Sodium f-bromobutyrate in aqueous solution under- 
goes a unimolecular change (k=0°009 at 38°) with production of 
8-butyrolactone ; the formation of the lactone is evident from the fact 
that the concentration of bromide ion increases much more rapidly 
than that of the hydrogen ion, By extracting the resulting aqueous 
solution with ether, the lactone was obtained as a mobile, highly 
refractive liquid, b. p. 72—73°/29 mm., which is not miscible with 
water in all proportions, and resembles acetone in odour. The 
reaction of the lactone with sodium or barium hydroxide appears to 
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be of the second order and is probably analogous to the corresponding 
change with valerolactone (compare Holmberg, A., 1912, ii, 1048), but 
is approximately twice as rapid. D. F. T. 


Reactions of Ethyl Sodiomalonate. II. C. Lorine Jackson 
and F. C. Wuirmone (J. Amer. Chem. Soc., 1915, 37, 1915—1934. 
Compare this vol., i, 647).—In the earlier paper, it was stated that 
the action of an organic haloid, RX, on ethyl sodiomalonate would be 
to give the additive compound, CO,Et‘CHX-CR(ONa)-OEt, which 
would decompose into RNa (or RH in the presence of acids) and the 
halogenomalonic ester, CHX(CO,Et),, if the radicle R happened to 
be more negative than the halogen X. The present paper deals with 
eases which fulfil these conditions. Twenty-nine compounds of the 
type RX which suffer this replacement of the halogen by hydrogen 
(or sodium) are reviewed, and the only feature common to them is the 
preponderating negative character of the radicle. This is due to the 
presence in the radicles of a very large variety of factors, such as 
nitrophenyl, phenylacetylene, or carboxylic ester groups, oxy-com- 
pounds of sulphur, sulphur alone (in thiocyanates), pheny!-ketones, or 
imides of dibasic acids. Asa rule, the halogen is bromine, iodine or 
cyanogen, the cases of chlorine compounds which react in this way 
being restricted largely to such substances as the sulphony! chlorides. 

Two objections to the theory are discussed. In the first place, it 
involves the rapid disruption of a carbon-carbon linking, but this is 
not a real difficulty in view of the decomposition of chloral and 
hexabromodiacetyl. A second objection that it does not explain the 
action of sodium alkyloxides is met by showing that the two cases are 
not comparable. A point in favour of the theory is that it explains 
many complicated reactions of ethyl sodiomalonate which are other- 
wise obscure. 

Kohler and MacDonald (A., 1899, i, 907) investigated the action of 
p-toluenesulphonyl chloride on ethyl sodioacetate and _ ethyl 
sodiomalonate, and their results support the above theory. The action 
of benzenesulphony! chloride on ethyl sodiomalonate has now been 
examined. Solutions in benzene and ether were left together, when a 
precipitate separated which was washed several times with ether and 
then crystallised from hot alcohol. The ethereal washings contained 
ethyl ethanetetracarboxylate, and the alcoholic solution deposited 
sodium phenylsulphinate on cooling, whilst the mother liquor yielded 
on evaporation a secondary product, ethyl sodiobenzenesul phonylmalonate, 
SO,Ph-CNa(CO,Et),. The latter compound was also formed by 
mixing ethyl chloromalonate and sodium phenylsulphinate in methyl 
alcohol, filtering from sodium chloride, and adding alcoholic sodium 
hydroxide. 

An experiment on the action of ethyl sodiomalonate on 2 : 4-dinitro- 
1-bromothiolbenzene is described. The expected 2 : 4-dinitro-1-thiol- 
benzene was isolated. 

Benzoyl chloride and bromide react with ethyl codiomalonate to give 
ethyl benzoylmalonate, but it was hoped that benzoyl iodide, because 
of the less negative halogen, would tend to react in the above manner 
and yield some benzaldehyde. The main product was, however, ethy] 
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benzoylmalonate, but benzaldehyde may have been formed, although the 
evidence is given with reserve. The preparation of dry hydrogen 
iodide and benzoyl iodide is described. 

p-Nitrobenzoyl chloride reacted in the normal way, giving ethyl 
p-nitrobenzoylmalonate, NO,*C,H,-CO-CH(CO,Et),, white needles, 
m. p. 93°. 

Ethyl bromomethanetricarboxylate, b. p. 168—170°, prepared by the 
action of bromine on ethyl methanetricarboxylate, reacted with ethyl 
sodiomalonate to form ethyl ethanetetracarboxylate and ethyl 
methanetricarboxy late. 

a-Bromo-88-diphenylpropiophenone, prepared by brominating the 
product of the action of magnesium phenyl bromide on phenyl 
styryl ketone, reacted with ethyl sodiomalonate to give ethyl 
ethanetetracarboxylate and B8-diphenylpropiophenone, 

CHPh,°CH,*COPh. 

From the products of the reaction of ethyl bromomethylmalonate 
with ethyl sodiomalonate and of ethyl bromomalonate with ethyl 
sodiomethylmalonate, in the cold, was isolated ethyl ethanetetra- 
carboxylate, whereas the ethylenetetracarboxylate is formed when the 
mixture is heated (compare Ruhemann, A., 1894, i, 14; Bischoff, A., 
1896, i, 527). 

The formation of ethyl ethanetetracarboxylate in the above 
reactions, instead of a halogenomalonic ester as predicted by the theory, 
requires explanation. The additive compound of the haloid with the 
sodiomalonate is only decomposed on acidification, and it would seem 
that this would destroy the excess of ethyl sodiomalonate and so 
prevent it from reacting in the necessary way with the halogeno- 
malonic ester. The acidification was brought about as a rule by 
shaking the benzene solution of the product with an aqueous acid, and, 
therefore, it may be assumed that sufficient ethyl sodiomalonate does 
really escape decomposition. 

p-Nitrobenzyl thiocyanate, very pale yellow, long needles or slender 
prisms, m. p. 85—86°, and 2: 4-dinitrobenzyl thiocyanate, 

C,H,(NO,),"CH,°SCN, 
m. p. 86—87°, have been prepared by mixing the chlorides and 
potassium thiocyanate in acetone. They have an irritating action on 
the skin. J.C, W. 


Crystals of Maleic Anhydride. O. Miccr (Centr. Min., 1915, 
481—482).—Optical determinations are given. The positive double 
refraction is very high (y -a=0°1955 Na). There is a plane of gliding 
parallel to (101) of the rhombic crystals. The crystals evaporate on 
exposure to the air, but whilst fractured surfaces soon become dull, the 
crystal-faces retain their brightness. L.J 8 


Desmotropy of Derivatives of Ethyl Succinylsuccinate. 
Hueco Kaurrmann (Ber., 1915, 48, 1267—1272).—The yellow product 
obtained by Baeyer (A., 1886, 445) in the interaction of ammonia and 
ethyl succinylsuccinate was at first believed by him to be the imino- 
derivative, a view which was also held later by Bogert and Dox (A., 
1905, i, 841) ; later he inclined to the view that this compound was 
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ethy! p-diamino-A’ ‘*-cyclohexadiene-1 : 4-dicarboxylate. Liebermann (A., 
1914, i, 658) described two isomeric forms of this product, a coloured 
and a colourless, the existence of which he ascribed to desmotropy 
between the two above structures. Re-investigation of the supposed 
desmotropy now shows that the pure product of the interaction of 
ammonia or an amine with ethyl succinylsuccinate is colourless, but 
that atmospheric oxygen readily causes partial oxidation to ethyl 
diaminoterephthalate, to which the colour is due. There is no case of 
desmotropy, the effect of potassium hydroxide in apparently influencing 
the substance so that a colourless desmotropic form is obtained is due 
to the removal of the yellow impurity as feebly coloured hydrolytic 
products, whilst the influence of heat or exposure to sunlight in 
solution in organic solvents in causing an apparent change from a 
colourless desmotropic form to a yellow isomeride, is in reality 
dependent on the occurrence of oxidation. Not only the condensation 
product with ammonia, but also those with primary amines are 
colourless, and exhibit this marked tendency towards oxidation. 
D. F. T. 


Some f£-Substitution Derivatives of Butyric Acid containing 
Sulphur. J. M. Lovén and Hyatmar Jonansson (Ber., 1915, 48, 
1254—1262).—Crotonic acid was converted almost quantitatively into 
B-chlorobutyric acid by mixing with cold saturated hydrogen chloride 
colution and heating in a sealed tube at 70—80° for two hours ; the ethyl 
ester of the product had b. p. 65—65'5°/15 mm. By treatment with 


saturated aqueous hydrogen bromide solution in the cold, crotonic acid 
was converted into B-bromobutyric acid, b. p. 117°5—118°5°/13 mm. 
These halogen-substituted acids in the form of their sodium salts 
reacted slowly in the cold with a solution of potassium xanthate, 
addition of acid precipitating impure B-xanthylbutyric acid, 
CO,H-CH,-CHMe:S:CS-OEt ; 

this oily product was converted into its potassium salt, when on 
treatment with concentrated ammonia solution it yielded xanthamide 
and the potassium salt of B-thiolbutyric acid, SH*CHMe-CH,:CO,H, 
which was submitted to atmospheric oxidation in the presence of 
ammonia and a little ferric hydroxide, the final product being 
B-disulphidodibutyrie acid, 8,(CHMe°CH,°CO,H),. This was not 
homogeneous, but consisted of two tsomerides, presumably of the meso- 
and racemic type ; these could be separated by crystallisation of the 
barium salt of the mixed acids, the constituent acids forming leaflets, 
m. p. 117° (potassium salt with 1H,O, deliquescent needles ; barium 
salt with 2H,O, tablets or truncated pyramids), and scales, m. p. 
117—119° (potassium salt, deliquescent needles ; barium salt, spherical 
aggregates) ; the distinct nature of these acids is demonstrated by each 
depressing the m. p. of the other. Attempts to resolve the former 
and less soluble acid into enantiomorphous constituents by means of 
phenylethylamine were fruitless. 

B-Sulphidodibutyric acid, 8(CHMe*CH,°CO,H),, obtained by the 
action of alcoholic potassium sulphide solution on ethyl £-chloro- or 
B-bromo-butyrate with subsequent hydrolysis of the resulting ester, also 
consisted of a mixture of two isomerides, which again were separable 
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by recrystallisation of the barium salts ; the less soluble salt yielded 
an acid, prisms, m. p. 84—85°, whilst from the mother liquors was 
obtained an acid, needles, m. p. 62—64°, exceedingly soluble in water. 
Oxidation of the former acid with potassium permanganate produced 
the corresponding yy'-dicarboxydiisopropyl sulphone, 
SO,(CHMe-CH,°CO,H),, 

rhombic tablets, m. p. 169°5—171°; barium salt, vitreous ; potassium 
salt, non-crystalline ; potassium hydrogen salt, leaflets. D. F. T. 


A Misleading Statement as to Formose. Oscar Loew (J. pr. 
Chem., 1915, [ii], 92, 133—136).—The author claims that to him, and 
not to Butlerow, belongs the credit of having accomplished the first sugar 
synthesis. Formose, first described by the author in 1885, although a 
mixture, has the composition of a true sugar, whilst Butlerow’s 
methylenitan (1861) consists mainly of the decomposition products of 
formose. F. B. 


Effect of Temperature Control on the Yield of Products in 
the Destructive Distillation of Hard Wood. R. C. Patmer 
(J. Ind. Eng. Chem., 1915, '7, 663—669).—Results of experimental 
distillations, using 32 kilo. charges of wood, showed that lowering the 
temperature of the reaction and decreasing the rate of the distillation 
at the critical stage (the point at which exothermic reaction takes 
place) increased the yield of methyl alcohol by 45%, and that of the 
calcium acetate by 40%, as compared with the yields obtained on a 
manufacturing scale. The method of temperature control also gave 
30% more methyl alcohol and 15% more calcium acetate when applied 
to distillations of large quantities of wood. The best results were 
obtained by slow distillation during the critical stage rather than by 
lowering the temperature at which the reaction took place ; this was 
accomplished by first removing the moisture from the wood as rapidly 
as possible and then anticipating the period when destructive distill- 
ation or the critical stage began. At this point, the temperature of the 
furnace was decreased. Acetic acid is apparently much more subject 
to variations in the original wood decomposition than is methy] alcohol, 
and the yield of the acid is effected by the many interactions proceed- 
ing in the complex vapours in a large retort. W. P.S. 


Pasteur’s Principle of the Relation between Molecular and 
Physical Asymmetry. If. F. M. Jarcer (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 18, 49—75).—An account is given of the 
crystallographic measurements of the optically active and inactive 
luteotrietiylenediaminecobaltic salts of the type [Co en,]X,, which 
serve as the basis for the conclusions drawn in the previous paper 
(this vol., ii, 399). 

r-Luteotriethylenediaminecobaltibromide, [Co en,]Br,,3H,0: pseudo- 
ditrigonal-scalenoedrical, but probably monoclinic [a : ¢c=1 : 0°6794)], 
D® 1-845, almost perfectly isomorphous with the corresponding 
chloride. 

d-Luteotriethylenediaminecobaltibromide, [Co en,|Br,,2H,O: ditetra- 
gonal-bipyramidal [a : c=1 : 0°8399]; gives an X-ray (Laue) diagram 
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which is identical with that furnished by the corresponding ¢-salt. 
The corresponding /-salt gave the same axial ratio, D 1°972. 
dd-Luteotriethylenediaminecobaltichlorotartrate, [Co en,|Cl(C,H,0,): 
triclinie-pedial [a : 6 : ¢=0°6211.: 1:06521]. For the corresponding 
bromotartrate, which appears to be completely isomorphous 
[a : 6b: c=0°6208 : 1 : 06528]. 
r-Luteotriethylenediaminecobaltinitrate, [Coen,|(NO,),: rhombic- 
pyramidal, [a : 6: c=0°8079 : 1: 1:1279], D 1-709. The correspond- 
ing /-salt is described as rhombic-bisphenoidic 
[a :b: c=0°8647 : 1 : 05983], 
D 1°729. The d-salt corresponds very closely with the /-form, giving 
[a : 6: c=0°8652 : 1 : 06009], D 1-725. 
r-Luteotriethylenediaminecobalti-iodide, [Co en,|I,,H,O: rhombic- 
bipyramidal [a : b : c=0°8700 : 1 : 1°7399], D 2-270. The d-salt is 
also rhombic-bipyramidal [a : 6 : e=0°8276 : 1 : 0°7386], D 2-289. The 
l-salt gave [a : 6 : c= 0°8256 : 1 : 0°7395] and D 2-288. 
r-Luteotriethylenediamineccbaltithiocyanate, [Co en,|(CNS), : rhombic- 
bipyramidal [a:b :c=0°8405 :1:08130], D1511. The d- and /- 
salts belong to the same group. The d-salt gave 
[a:b :c=0°8494 : 1 : 08376], 
D 1'502 ; the /-salt identical ratios and D 1°496. 
r-Luteotriethylenediaminecobaltiperchlorate, [Co en, |(C1O,),: rhombic- 
bipyramidal [a : b : c=0°8569 : 1 : 2°7751], D1°878. The d- and 
l-salts are rhombic bisphenoidic. The d-salt gave 
[a:6:e=1°0572 : 1 : 0°6801] 


and D 1°88], and the /-salt [a : 6 : c=1°0580 : 1 : 0°6806], D 1-888. 
r-Triethylenediaminecobaltinitrite, [Co en],(NO,),, forms orange- 
yellow to brown, hexagonal plates, which on account of the high 


solubility could not be obtained in crystals suitable for measurement. 
H. M. D. 


Neutral-Salt Compounds of the Amino-acids and Poly- 
peptides. P. Pretrrer and Fr. Witrka (Ber., 1915, 48, 1289—1310). 
—The authors review the list of ‘‘ neutral-salt compounds ” obtained 
from the amino-acids with salts of the metals of the alkalis and 
alkaline earths (Pfeiffer and von Modelski, A., 1912, i, 949 ; 1913, i, 
709) and classify these substances as molecular compounds analogous 
to that of calcium chloride with alcohol. 

Several new compounds are described, the general method of 
preparation being crystallisation of a mixture from aqueous solution. 
From glycine are derived the compounds: CaCl,,3NH,°CH,°CO,H, 
tablets ; CaCl,,Cu(CO,-CH,*NH,),,3H,O, deep blue tablets. Betaine 


yielded BaBry.2CH,<yoy, >0,6H,O, hygroscopic leaflets, and 
3 


CuCl, CH< N97, >0,3H,0, yellowish-green needles, m. p. near 183°. 
3 


Sarcosine gave rise to CaCl,,NHMe-CH,°CO,H,4H,0, needles ; 

CaCl,,3NHMe-CH,°CO,H, tablets; SrCl,,NHMe-CH,-CO,H,4H,0, 

needles ; BaCl,,NH Me-CH,°CO,H,4H,0, needles ; 
BaBr,,NHMe-CH,°CO,H,4H,0, 

needles ; MgCl,,2NHMe-CH,°CO,H,2H,0, 
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leaflets ; Nal,NHMe-CH,°CO,H,H,O, deliquescent, rhombic plates ; 
K Br,4NH Me-CH,:CO,H,4H,0, deliquescent needles ; 
K1,4N HMe’CH,:CO,H,4H,0, 

needles ; RbBr,4NHMe-CH,°CO,H,4H,0, needles. 

With antipyrioe were obtained the compoun7s, 

CaCl,,3C,,H,,ON,,9H,0, 

needles, and 2CaCl,,3C,,H,,ON,,12H,O, needies. 

With J. von Mopexsx1.|—Diketopiperazine yielded the compounds, 
CaCl,,C,H,O,N,,2H,O, prisms; 2LiCI,C,H,O,N,,2}H,O, needles, and 
2LiBr,C,H,O,N,,2$H,0, needles. D. F. T. 


Preparation of Sarcosine. Louis Baumann (J. Biol. Chem., 1915, 
21, 563—566).—Methylamine hydrochloride is dissolved in formal- 
dehyde solution, and potassium cyanide added. After three hours the 
brown mixture is extracted with ether, the extract partly dried and 
filtered, and the ether distilled off. The residue is suspended in 
barium hydroxide solution, and the nitrile saponified. From the 
filtered solution to which a little ammonia is added, the barium 
is removed by carbon dioxide, and the filtrate evaporated to a 
syrup. This is extracted with the least amount of boiling alcobol, and 
placed in the refrigerator. After twenty-four hours, sarcosine 
crystallises out, and is washed with cold alcohol. The yield is 25% of 
the theoretical. W. D. iH. 


Anhydrides and Amines from a-Amino-acids. F. Graziani 
(Atti Lt. Accad. Lincei, 1915, [v], 24, i, 822—827. Compare this 
vol., i, 781).—Experiments made by heating alanine with glycerol, 
diphenylmethane, or acenaphthene show that glycerol is not necessary 
for the formation of cycloalanylalanine (compare Balbiano, A., 1914, i, 
1126), although it results in greatly increased yields (60%). This is 
probably due to the fact that both alanine and the anhydride are more 
soluble in glycerol than in either of the two above hydrocarbons, so 
that a lower temperature may be employed, The use of diphenyl- 
methane or acenaphthene necessitates a higher temperature, at which 
the decomposition of alanine proceeds preferably in the direction of 
the formation of ethylamine, NH,-CHMe-CO,H—>NH,Et + CO,. 

pe 


The Action of Oxalyl Chloride on Some Amides. Tu. FicEEr 
(Ree. trav. chim., 1915, 34, 289—325).—In continuation of the work 
of Bornwater (compare A., 1911, i, 616) the author has examined the 
behaviour of a number of amides towards oxaly] chloride. 

Oxalyl chloride reacts with propionamide in dry benzene to give 
oxalyldipropionamide, COPr-NH-CO-CO:NH:-COPr, micaceous scales, 
m. p. 216° (decomp.), together with some propionitrile and a small 
quantity of a compound, m. p. 104—106°. 

Phenylacetamide with oxalyl chloride gives carbonyldiphenyl- 
acetamide, CO(NH-CO-CH,Ph),, lustrous plates, m. p. 114—116°. 

Acetanilide similarly gives oxvalyldiacetanilide, 

N PbhAc-CO-CO:N PhAe, 
3 k* 
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needles, m. p. 208—209° (decomp.). On hydrolysis, it yields oxalic 
acid. 
Propionanilide reacts, best in equimolecular proportion, with oxalyl 
chloride to give 2 : 4 : 5-triketo-1-phenyl-3-methylpyrrolidine, 
HMe:-CO. 
; o> NPh, 


m. p. 138°. On hydrolysis, it gives with difficulty some oxalic acid. 
Phenylacetamide under similar conditions gives 2: 4: 5-triketo-1 : 3-di- 


. P e 
phenyl pyrrolidine, - " O>NPh, yellow prisms, m. p. 238—239°, 


which on hydrolysis yields oxalic acid. On solution in su!phuric 
acid and shaking with benzene containing thiophen, it gave no blue 
colour, thus proving it not to be «n isatin derivative. 

Phenylurethane and oxaly] chloride in equimolecular proportions 
react in benzene solution, and, on allowing the benzene to evaporate 
spontaneously in the air, and recrystallising the residue from chloro- 
form, N carbethoxyphenyloxamic acid, CO,H-CO-N Ph-CO, Et, is obtained 
in needles, m. p. 140—141°. 

TDiphenylearbamide and oxalyl chloride give diphenylparabanic 
acid, m. p. 206—207°[Biltz and Topp (A., 1913, i, 600) give m. p. 
202°). 

Oxniyl chloride (1 mol.) and methylaniline (4 mols.) in dry ether 
give dimethyloxanilide, needles, m. p. 111—111°5°. The substance, 
b. p. 249—251°, described under this nane by Norton and Livermore, 
is in reality methylformanilide (compare A., 1887, 1038). 

Phenylearbamide and cxalyl chloride react in boiling ether to give, 
not only phenylparabanic acid as described by Biltz and Topp (loc. cit.), 
but also omxa/yldiphenylearbanide, C,0,.NH-CO-NHPh),, slender 
needles, m. p. 238 —240°. 

The author has prepared the two isomeric forms of methyl oxalyl- 
di-a-phenylaminoacetate described by Meyeringh (A., 1913, i, 834), 
and subjected them to the action of liquid ammonia at 8—-12° for two 
days. The isomeride, m. p. 169—170°, gave an oxalyldi-a-phenyl- 
aminoacetamide, m. p. 297°, and the isomeride gave an isomeric 
amide, m. p. 282°. 

On heating ethyl phenylglycollate and oxalyl chloride together in 
boiling benzene solution, oxalyldiphenylglycine ethyl ester, crystallising 
with 1 mol. of benzene, C,0,(NPh-CH,°CO,Et), +C,H,, was obtained, 
m. p. 104—105°. This compound wes obtained free from benzene by 
distilling it with excess of water, and allowing the viscid oil formed to 
solidify, when it crystallised from chloroform in needles, m. p. 87—88°. 
Oxalic acid was liberated from this substance only on prolonged boil- 
ing with 10% aqueous potassium hydroxide. Gentle heating with this 
alkali for half-an-hour yielded oxalyldiphenylglycine, m. p. 217—-219°. 
Attempts to prepare the corresponding amide by the action of liquid 
ammonia only yielded oxamide and phenylglycinamide. 

Oxalyl chloride and methyl ethylenedicarbamate formed methyl 
2 : 3-diketoptperazine-1 : 4-dicarboxylate, 


COMe-N<ory oH, >NCO.Me, 
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m. p. 167°, which on hydrolysis gave oxalic acid. On treatment with 
liquid ammonia, it yielded oxamide and the amide, 
NH,°CO-NH-CH,°CH,*NH(CO,Me)-CO-CO-NH,, 
decomposing at 210—255°. 
The interaction of diacetylethylenediamine and oxalyl chloride gave 
a compound, m. p. 204—205°, which was not characterised. W. G. 


Some Derivatives of Mesoxalic Acid. D. J. van Prooye (fee. 
trav. chim., 1915, [iii], 34, 326—349).—The author has endeavoured 
to prepare from ethyl dihydroxymalonate and various amides a series 
of compounds comparable to the peptides, containing a mesoxaly] group, 
and similar in character to the derivatives obtained from oxalyl 
chloride by Bornwater (compare A., 1911, i, 616), but without success. 
On heating ethyl dihydroxymalonate and carbamide together in 
equimolecular proportions in absolute alcohol on a water-bath a 
compound is obtained, crystallising in slender needles, m. p. 132°, 
which is probably impure ethyl carbamidotartronate (compare 
Curtiss, Hill and Lewis, A., 1911, i, 366). On heating this with a 
second molecule of carbamide in alcohol, a compound, m. p. 98—100°, 
is obtained, which is probably the carbamide of ethyl carbamido- 
tartronate, NH,*CO-NH:CO-C(OH)(NH-CO-NH,)-CO,Et. Attempts 
to condense ethyl dihydroxymalonate with various substituted 
carbamides and with glycine were unsuccessful, as were attempts to 
acetylate the dihydroxymalonic ester. 

Ethyl diethoxymalonate was prepared by the method of Curtiss (A., 
1897, i, 556), and from this a series of derivatives was obtained. On 
heating this ester with aqueous barium hydroxide on a water-bath the 
corresponding barium salt was obtained, which on trituration with 
water and addition to a warm silver nitrate solution yiclded the silver 
salt, soluble in ammonia and reprecipitated by the addition of nitric 
acid as a fine white powder. The barium salt on treatment with the 
calculated quantity of sulphuric acid yielded diethoxymaloniec acid, 
C,H,,0,, needles, m. p. 160°. All attempts to prepare the acid chloride 
were unsuccessful. The diethyl ester with aquevus or liquid ammonia 
gave diethorymalondiamide, C,H,,0,N,, m. p. 203—205°, and ethyl 
diethoxymalonamate, C,H,,O,N, m. p. 94—95° ; the lower the tempera- 
ture the higher the yield of monoamide. On heating the diamide 
with a large excess of acetyl chloride and a little acetic anhydride, or 
with acetic anhydride alone, diethowymalondiacetylamide, C,,H,,0,N,, 
was obiained, m. p. 125—126°, which with liquid ammonia yielded, on 
keeping, the original diamide and acetamide. The monoamide could 
not be acetylated. 

On heating diethoxymalondiamide and oxalyl chloride in dry 
berzene for six hours, diethoxybarbituric acid, m. p. 165°, was obtained, 
which was converted into alloxan by the action of nitric acid, and 
gave a silver salt, a white powder. This acid was also obtained by the 
condensation of ethyl diethoxymalonate and carbamide in absolute 
alcohol in the presence of sodium ethoxide. 

Diethoxymalondimethylamide, C,H,,0,N,, m. p. 170°, was obtained 
by the action of anhydrous methylamine on ethyl! diethoxy malonate in 
a closed tube for two days at the ordinary temperature. 


3 k* 2 
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By the action of sodium urethane on ethyl diethoxymalonate in 
anhydrous ether and decomposition of the product with dilute sulphuric 
acid, diethoxymalonyldiurethane, C(OEt),(CO*NH-CO,Et),, m. p. 114°, 
was prepared, which was decomposed by liquid ammonia, giving ethyl- 
urethane and diethoxymalondiamide. 

A number of similar derivatives have been prepared in the same 
manner from ethyl diphenoxymalonate (compare Conrad and Briickner 
A., 1892, 39). Thus with liquid ammonia at the ordinary temperature, 
ethyl diphenoxymalonamate, C,,H,,O,N, m. p. 196—197°, was obtained. 
With liquid ammonia in a sealed tube at 72° a mixture of the mono- 
amideand diphenoxymalondiamide, C,,H,,0,N,, m. p. 269°, was obtained. 
This diamide, uolike the corresponding diethoxy-derivative, did not 
condense with oxalyl chloride. 

Oo heating ethyl diphenoxymalonate and carbamide in absolute 
alcohol in the presence of sodium ethoxide in a sealed tube at 100° for 
four hours, bis-(carboxyldiphenoxymalon)carbamide [carbonyldi-phenoxy- 
malonamic acid], CO[NH+CO-C(OPh),*CO,H],, m. p. 150—151°, was 
obtained. W. G. 


Preparation of Acetylenic Nitriles and a-Haloid Deriva- 
tives of True Acetylenic Hydrocarbons. V. Grignarp 
and Cu. Courtor (Bull. Soe. chim., 1915, [iv], 17, 228—231). 
—The authors have extended their method for the preparation of 
nitriles of the aliphatic, aromatic and cyclic series by means of the 
action of cyanogen chloride or cyanogen on magnesium derivatives of 
the hydrocarbons (compare A., 1911, i, 292) to the preparation of 
nitriles in the acetylene series. A good yield is obtained by this 
method, which has been applied to the preparation of amylpropiolo- 
nitrile [A*-octinenonitrile], CH,*[CH,],“C?C-CN, and phenylpropiolo- 
nitrile, CPhiC-CN (compare Moureu and Lazennec, A., 1906, i, 148). 
If in the latter preparation cyanogen chloride is replaced by cyanogen 
bromide, the main product of the reaction is B-bromo-a-phenylacetylene, 
CPhiCBr, b. p. 95—97°/11 mm. (compare Moureu and Delange, A., 
1903,i, 312). Attempts to prepare the dicyano-derivative of acetylene 
by the action of cyanogen on the dimagnesium derivative of acetylene 
were not successful. W. G. 


Hydrazides and Azoimides of Organic Acids. XXXII. 
Hydrazides and Azoimides of Succinic Acid. THropor Curtius 
(J. pr. Chem., 1915, [ii], 92, 74—107. Compare A., 1895, i, 263 ; 
1896, i, 34).—The fir:t part of this paper deals with the preparation 
and reactions of the semihydrazide and semiazoimide of succinic acid, 
the second part with V-aminosuccinimide. 

[With Ernst Muckermany.|—I. Action of Hydrazine Hydrate on 
Ethyl Hydrogen Succinate, Succinamic Acid and Succinimide. Contrary 
to the statement of Heintz (Annalen, 1859, 108, 83), ethyl ‘hydrogen 
succinate decomposes on distillation at ordinary pressure with the 
formation of succinic anhydride. The free ester reacts with hydrazine 
hydrate, yielding hydrazine succinhydrazinate, 

NH,*NH-CO-CH,°CH,°CO,H,N,H,, 
slender needles or stout, hard crystals, m. p. 104° whilst the barium 
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salt gives rise to succinylhydrazide, of which the benzylidene derivative, 
C,H,(CO-NH-N-CHPh),, has m. p. 223—224°. 

Hydrazine succinamate, prepared from hydrazine hydrate and suc- 
cinamic acid in alcoholic solution at the ordinary temperature, has m. p. 
113°; in the absence of a solvent, the ammonium salt of succinhydr- 
azinic acid, long, stout, transparent crystals, m. p. 122—123°, is produced. 

The benzylidene derivative of succinhydrazinic acid, 

CHPh:N-NH:CO-CH,’CH,°CO,H, 
obtained together with benzaldazine by shaking an aqueous solution of 
hydrazine succinhydrazinate with benzaldehyde, forms slender needles 
or lustrous, soft, white leaflets, m. p. 164°; the o-hydrowybenzylidene., 
m. p. 193°, m- -nitrobenz ylidene-, m. p. 207°, and isopropylidene-, m. p. 161° 
(from acetone) derivatives are also described ; the benzoyl derivative 
forms micrescopic, columnar crystals, m. p. 175. 
The semiazoimide of succinic acid [succinazoimic acid], 

N,*CO:CH,°CH,°CO,H, 
prepared by the action of nitrous acid on the ammonium or hydrazine 
salt of succinhydrazinic acid, is a white, crystalline substance, which 
feebly explodes when heated, and reacts with alcohol in ethereal solution 
to form a pale yellow oil of aromatic odour, consisting probably of the 
urethane, CO,Et-NH-CH,°CH,°CO,H. 

Attempts to convert the latter compound into B-aminopropionic acid 
by the action of alcoholic hydrogen chloride were unsuccessful ; the 
product consisted of an inseparable mixture of ammonium chloride and 
a substance, crystallising in prisms, which reacts with benzenesulphony! 
chloride to form a substance, m. p. 175°. 

In addition to the semiazoimide of succinic acid, the interaction of 
ammonium and hydrazine succinhydrazinates with nitrous acid gives 
rise to hydrazidisuccinic acid, N,H,(CO-CH,°CH,°CO,H),. This 
forms lustrous, white leaflets, m. p. 212°, and is also produced by 
the addition of iodine to ammonium hydrazinate in alcoholic solution ; 
the ammonium salt forms delicate radiating needles; the amorphous 
silver salt, Ag.A,4H,O, yields, with ethereal ethyl! iodide, the ethy/ ester, 
slender needles, m. p. 127—128°, which is converted by hydrazine 
hydrate in alcoholic solution into succinylhydrazide. 

Succinamylhydrazide, NH,*NH*CO-CH,°CH,°CO-NH,, prepared from 
succinimide and hydrazine hydrate in alcoholic solution at the ey 4 
temperature, crystallises in slender needles sintering at 138°, 
145° with evolution of gas ; hydrochloride, B,2HCI, m. p. 118—116° 
(decomp.); benzylidene derivative, m. p. 194°; benzoyl derivative, 
lustrous leaflets, m. p. 192° (decomp.). 

Hydrazine ethyl sulphate, prepared from hydrazine sulphate and barium 
- sulphate, forms long, colourless, very hydroscopic needles, m. p. 

Q 


[With Kart Hocuscawenper and Hermann Turemann. |—II 
N-Aminosuccinimide.— When heated with a small amount of hydrazine 
hydrate in alcoholic solution at 120—130°, ethyl succinate yields 


succinylhydrazide and N-aminosuccinimide, on -o oo N NH. 


The last-named substance is very hygroscopic and yields a benzylidene 
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derivative, m. p. 172—173°, diacetyl derivative, slender needles, m. p. 
69—70°, and hydrochloride, decomp. 150°, which on treatment with 
sodium nitrite is converted into succinimide. 

It reacts vigorously with hydrazine hydrate to form succinyl- 
hydrazide, and when heated or dissolved in strong aqueous sodium 
hydroxide gives rise to an amorphous substance, m. p. 258°, prob- 
ably a cyclic hydrazide, 

H,*CO- NH | CO-NH-NH-C 

H,coNA % °:4is<o0.NH-NH-CO7 O54 
Attempts to prepare N-aminosuccinimide by the action of bromine and 
iodine on succinylhydrazide were unsuccessful. In aqueous solution, 
the former yields the preceding cyclic hydrazide, whilst the latter in 
alcoholic solution gives rise to hydrazine hydriodide and a swhstance, 
m. p. 233—234°, the benzylidene derivative of which sinters at 223°, 
m. p. 230°, F. B. 


Some Higher Homologues of cycloHexane. O. M. HAtse 
(J. pr. Chem., 1915, [ii], 92, 40—48).—The following homologues of 
cyclohexane have been prepared by reducing the corresponding alky!- 
benzenes (A., 1914, i, 674) in glacial acetic acid solution by means of 
hydrogen in the presence of platinum black (Willstiitter, A., 1912, i, 
545). tert-Butyleyclohexane, CMe,°C,H,,, b. p. 166—167°, Di’ 0°8305, 
n'y 1°45562. B-cycloHexyl-B-methylbutane, CMe,Et-C,H,,, b.  p. 
191—192°, Dji' 08226, mn’'§ 14538. B-cycloHexyl-B-methylpentane, 
CMe,P:1*C,H,,, b. p. 206—207°, Di’ 0°8372, ni} 14670. y-cyclo- 
re CMeEt,°C,H,,, b. p. 207—208°, D{* 0°8310, 

» 14574. 7cyclolexyl-y-ethylpentane, CEt,°C,H,,, b. p. 222—223°, 
Di 0°8388, nif 1°4658. B-cycloHexyl-B3- -dimethy! pentane, 
CH,P1*-CMe,°C,H,,, 

b. p. 220—221°, Di 0°8304, ‘nis 1: 4580. y cyclo Heay!l-y-methylhexane, 
CMeEtPr* ‘0, b. p. 224 226°, Dif 0°8406, nif 14646. -cyclo- 
Hexyl-Be-dimethylhexane, CH,Pr*: CH, “OMe," C vw b. p. 134—135°/ 
30 mm., Dj’ 0°8512, nF 1 4685. $-cycloHexyl-3 ‘methylheptane, 

CMePr-,°C,H,,, 
b. p. 115—116°/13 mm., Dj’ 0°8483, x} 14717. y-cycloH-ayl-y- 
ethylhexane, CEt,Pr*-C,H,,, b. p. 114—116°/13 mm., D/’ 0°8547, 
ny) 14754, y-cycloHexyl-y{-dimethylheptane, 
CH,Pr*-CH,°CMeEt-C,H,,, 
b. p. 120—121°/10 mm., Di’ 0°8717, nF 1°4871. d8-cycloHexyl-d-ethyl- 
heptane, CEtPr*,C,H,,, b. p. 129—130°/13 mm., Di 08376, 
n> 1°4598. 38- -eycloHexryl- B8é- irimethytheptane, C,H,,° CMe(CH, P1*),, 
b. p. 133—135°/11 mm., Di? 0°8396, nZ 14622. 3 eycloHexyl- “3 propyl 
—- CP:,°C,H,,, b. p- 133— —135°/11 mm., Di 0°8382, 
* 1°4606. S-cycloHeayl- B-methyl- S-propylheptane, CH, Pie -OPre, ‘O,Hy, 
b. p. 148—150°/10 mm., D/’ 0°8441, n>} 1 4658. cyclo Heayl- 
Be6-trimethylnonane, C H,,CMe(CH, -CH gPr*),, b. p. 156—158°/ 
12 mm., D7’ 0°8440, n> 14666. «- eycloHezxyl- B0-dimethyl-e-ethyl- 
nonane, O,H,,°CEt(CH,-CH,Pr°),, b. p. 162—164°/10 mm., 
D?* 02681, nf 1°4789. «-cycloHexyl-B6-limethyl-e-propylnonane, 
C,;H,,°CPr(CH,°CH,Pr*),, 
b. p. 190—192°/17 mm., D7’ 08421, n> 14646. «--ycloHeryl-B6- 
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dimethyl-<isobutylnonane, CH,Pr*C(C,H,,)(CH,"CH,Prs),, b.  p. 
162—163°/6 mm., D*{* 0°8797, nZ 1°4905. F. B, 


1:2:3-Trinitrobenzene, a New Trinitrotoluene [3 : 4:5] and 
Correspoading Dinitrohalogen Substitution Products. W. 
Korner and A. Contarpt (Atti R. Accad. Lincei, 1914, [v], 23, 
ii, 464—171).—1:2:3-Trinitrobenzene, C,H,O,N,, prepared by 
converting 2: 6-dinitroaniline into the corresponding diazonium nitrate 
and treating the latter, in presence of ice, either with copper 
sulphate and sodium nitrite, or with the latter alone, forms large, 
faint green prisms, m. p. 127°5°. 

3: 4 :5-Trinitrotoluene, C,H,O,N;, obtained similarly from 3 ; 5- 
dinitro-p-toluidine, forms greenish-yellow, transparent prisms or plates, 
m. p. 137°5°, and, like the preceding compound, gives the original 
dinitroamine when treated with cold alcoholic ammonia. When 
oxidised with a mixture of chromic and concentrated sulphuric acids, 
it yields 3:4: 5-trinitrobenzoic acid, C,H,O,N,, which forms white, 
opaque needles or yellowish-green, transpirent, rhombic prisms 
(+Et,O), m. p. 168° (decomp.), and, when boiled with water, is 
converted into 3 : 5-dinitro-4 hydroxybenzoic acid. 

Treatment of the diazonium nitrate obtained from 2 : 6-dinitroaniline 
with cuprous or cupric chloride in presence of ice gives 1-chloro-2 : 6- 
dinitrobenzene. 

1-Bromo-2 : 6-dinitrobenzene, C,H,0,N,Br, similarly obtained, forms 
shining, yellow prisms, m. p. 107°. 1-Iodo-2 : 6-dinitrobenzene may be 
prepared by the action of potassium iodide on the diazonium nitrate. 

4-Chloro-3 : 5-dinitrotoluene, C,H,O,N,Cl, prepared from dinitro- 
toluene diazonium nitrate and cuprous or cupric chloride, forms stout, 
yellow, rhombic prisms, m. p. 114°5°. 

4-Bromo-3 : 5-dinitrotoluene, C,H,O,N,Br, similarly obtained, forms 
yellow prisms, m. p. 118°4°. 

4-Iodo-3 : 5-dinitrotoluene, C,H,0,N,I, prepared by the action of 
potassium iodide on the diazonium nitrate, forms lemon-yellow needles, 
m. p. 158°, and, like the two preceding compounds, yields the 
original 3 : 5-dinitro-p-toluidine when heated with alcoholic ammonia. 

T. H. P. 


Nitration of p-Bromotoluene. A. F. Hoitreman (Rec. trav. 
chim., 1915, 34, 283—288. Compare Wroblewski, A., 1875, 888 ; 
Hiibner and Roos, A., 1874, 165).—An attempt to determine the 
relative amounts of 4; 2- and 4: 3-bromonitrotoluenes formed during 
the nitration of p-bromotoluene. The two isomerides were first 
prepired in the pure state and their properties determined. 4-Bromo- 
2-nitrotoluene has m. p. 45°5° and n? 1:5750, and is only slightly 
decomposed by heating with an excess of sodium methoxide at 
110° for twenty-four hours. 4-Bromo-3-nitrotoluene has m. p. 33°, 
ni 15682, and on heating with sodium methoxide at 110° for twenty- 
four hours loses the whole of its bromine. p-Bromotoluene was nitrated 
by adding 10 grams of it in two equal portions to 20 c.c. of nitric acid 
(D 1:52) cooled on ice. The mixture was poured on to ice, extracted 
with benzene, the benzene distilled off, and the residue distilled in a 
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vacuum. The refractive index of the distillate was determined and 
the solidification point taken. These results gave the relative pro- 
portions of the two isomerides 1:2:4 and 1:3:4 as 56°3: 43°7, 
Analysis by decomposition with sodium methoxide showed the 
mixture to contain 41°5% of the 1:3:4 isomeride. Calculations from 
theoretical considerations gave the relative proportions as 
1:2:4/1:3:4=52°4: 47°6. W. G. 


The Nitration of Phenylethyl Chloride, CH,Ph-CH,Ci. A. F. 
Hotteman and (Mile.) J. M. A. Hoernake (Ree. trav. chim., 1915, 
34, 261—264).—The authors have repeated von Braun’s work on the 
nitration of phenylethyl chloride (compare A., 1913, i, 1318) and find 
that p-nitrophenylethyl chloride is not the only product, but that the 
oily product (loc. cit.) contains nearly 30% of the ortho-isomeride. 
This was shown by oxidising the total nitration product with alkaline 
permanganate, a mixture of o- and p-nitrobenzoic acids being obtained 
and separated. There was also indication of the formation of the 
meta-isomeride, but the amount was too small to allow of an exact 
proof. W. G. 


Method of Preparation of Hydrocarbons having the 
Formula, CHPb,R, R being an Aromatic Nucleus. F. Boprovux 
(Compt. rend., 1915, 161, 131—133).—Diphenylarylmethanes of the 
type CHPh,R can be readily prepared by the interaction of magnesium 
aryl bromides and diphenylbromomethane in ethereal solution. By 
this method excellent yields of triphenylmethane, diphenyl-p-tolyl- 
methane, and diphenyl-a-naphthylmethane have been obtained. At- 
tempts to replace the diphenylbromomethane by aa-dinaphthylchloro- 
methane were not successful, as this substance with magnesium pheny] 
bromide in ethereal solution gave s-tetra-a-naphthylethane, and not the 
required phenyldinaphthy]methane. W. G. 


2-Methylanthracene and Anthraquinone-2-carboxylic Acid. 
Otro Fiscner and Kurr Rernxoper (J. pr. Chem., 1915, [ii], 92, 
49—54, Compare Fischer, A., 1875, 155, 1021; Weiler, A., 1875, 
152)—An account of the behaviour of 2-methylanthracene towards 
halogens and also towards oxidising and reducing agents. 

The action of chlorine at the ordinary temperature in dilute carbon 
disulphide solution yields a mixture (m. p. 191°) of penta- and 
hexa-chloro-2-methylanthracenes ; prolonged action in more concen- 
trated solution gives a mixture (m. p. 220°) of the nona- and deca- 
chloro-derivatives. In chloroform solution the product consists 
mainly of the hexachloro-derivative (m. p. 193°), whilst in benzene 
solution a mixture of the mono- and dichloro-derivatives is produced. 

mego))ibromo-2-methylanthracene (Fischer, Joc. cit.) is very stable 
towards reducing agents, is converted by solution in bromine into 
pentabromo-2-methylanthracene, pale yellow prisms, decomp. 300°, 
and yields, on oxidation with chromic acid in acetic acid solution, 
anthraquinone-2-carboxylic acid, of which the following salts are 
described : ammonium, white needles, which lose ammonia and pass 
into the free acid at 100—110°; sodiwm, white prisms containing 
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1H,O ; barium, BaA,,3H,O ; pyridine, flat, white prisms ; quinoline, 
needles. 

2-Methylanthracene is not reduced by hydrogen iodide in boiling 
glacial acetic acid solution, but is converted by sodium and amyl 
alcohol into meso-2-methyldihydroanthracene, slender, white needles, 
m. p. 51°, which become brown on exposure to air and light. It is 
oxidised by chromium trioxide in glacial acetic acid solution and also 
by nitric acid (D 1°48) at 100° to 2-methylanthraquinone; at 170° 


nitric acid (D 1:5) gives rise to anthraquinone-2-carboxylic acid. 
F. B. 


Phototropy and Thermotropy. VII. Polymorphic Anisyl- 
idenearylamines Produced by Trituration and by the influence 
of Actinic Light. ALrrep Senter and Rogert Bensamin Forster 
(T., 1915, 107, 1168—1173. Compare T., 1915, 107, 452).—The 
p-anisylidene derivatives of the usual primary aromatic amines have 
been prepared. No instances of phototropy or of triboluminescence 
have been observed ; most of the compounds gave polymorphic forms 
by the prolonged influence of actinic light, and most of them were 
found to be thermotropic. 

The following new compounds are described: Anisylidene-o- 
4-xylidine, colourless needles, m. p. 74—75° (corr.), the m-4-xylidine, 
pale yellow plates, m. p. 65—66° (corr.), and the p-«ylidine, biscuit- 
coloured prisms, m. p. 68—69° (corr.); anisylidene--cumidine, pale 
yellow prisms, m. p. 66° (corr.) ; anisylidene-o-chloroaniline, almost 
colourless needles, m. p. 61° (corr.), the m-chloroantline, biscuit- 
coloured prisms, m. p. 54° (corr.), and the p-chloroaniline, colourless 
plates, m. p. 93—94° (corr.) ; antsylidene-m-bromoaniline, colourless 
needles, m. p. 61—62° (corr.), and the p-bromoanitline, very faint 
yellow needles, m. p. 120° (corr.); anisylidene-p-anisidine has m. p. 
146—147° (corr.) (Hantzsch and Schwab gave 142°); anisylidene-o- 
aminobenzoic acid, yellow reedles, m. p. 145° (corr.), the 
m-aminobenzoic acid, biscuit-colcured needles, m. p. 151—152° (corr.) 
(which is dimorphous), and the p-aminobenzoic acid, pale yellow 
needles, m. p. 196—197° (corr.) ; dtanisylidenebenzidine, yellow plates, 
m. p. 257—258° (corr.). 


Derivatives of Phenyl Ether. Atrrep N. Cook and Frank F. 
Suerwoop (J. Amer. Chem. Soc., 1915, 3'7, 1835—1839. Compare A., 
1901, i, 144; 1903, i, 163, 250, 337).—o-Nitrophenyl p-tolyl ether 
gave a hexanitro-derivative, C,,H,O,.N,, on boiling with concentrated 
nitric acid, and a bromo-derivative, U,,H,,O,NBr, m. p. 23°, when left 
with diluted bromine and a trace of iodine. The latter was reduced 
to the amino-compound, which gavea platinichloride. The original sub- 
stance also dissolved in sulphuric acid to form a sulphonic acid, 

NO,°C,,H,)°SO,H, 
a solid, which was reduced to the amino-compound, and converted 
into the chloride, pale yellow plates, m. p. 69°. The lead, barium, 
strontium, copper, cadmium and sodium salts were, contrary to expecta- 
tion, anhydrous. J.C. W. 
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Nitration of Diethyl-m-phenetidine. Frtpéric Reverpin 
(Bull. Soe. chim., 1915, [iv], 17, 278—282; Arch. Sci. phys. nat., 
1915, [iv], 40, 106—111. Compare this vol., i, 524).—Diethyl-m- 
phenetidine, a colourless oil, b. p. 286°, is obtained by the action of a 
slight excess of ethyl bromide on m-phenetidine. It has been nitrated 
under varying conditions with the following results. 

To a solution of the base (3 grams) in glacial acetic 

OEt acid (25 c.c.), cooled in ice and salt, 10 c.c. of 

NO i nitric acid (D 1°52) were added, the temperature rising 
3 to 10°. The product was poured on to ice, and 
the precipitate, crystallised from benzene, yielded 
NO, citron-yellow needles of 4: 6-dinitro-3-diethylamino- 
l-ethoaybenzene (annexed formula), m. p. 94°. If the 

nitric acid was of D1 4 and the mixture heated at 65—70°, 
then the product consisted of 4: 6-dinitro-3-ethylamino-1-ethoxy- 
benzene (annexel formula), citron-yellow, flat 


OEt needles, m. p. 134°. A supposed nitroso-deriv- 

NO i ative, m. p. 75°, was isolated from the mother 
2| NHEt liquors in this nitration. It give the Liebermann 
pt reaction, but the amount obtainel was too small 


NO, to permit of it being characterised. When dicthyl- 
m-phenetidine or its dinitro-derivative, m. p. 94°, 
was nitrated in solution in acetic anhydride with nitric acid 
(D 1°52), the temperature being allowed to rise to 60—70°, the 
product was 4 :6-dinitro-3-ethylnitroamino-1-ethoxy- 
OEt benzene (annexed formula), white needles, m. p. 112°. 
NO mh, When this substance was heated with 10% alcoholic 
2| In Ete potassium hydroxide, 4: 6-dinitro-3-ethylamino-1- 
\/ NO, hydroxybenzene, yellow, felted needles, m. p. 128—129°, 
N was obtained, giving a barium salt, brown, slender 
needles, The yields in all these cases were much lower 
than in the nitration of dimethyl-m-phenetidine, and the products also 
had much lower melting points than the corresponding derivatives 
of dimethyl-m-phenetidine (oc. cit.). W. G. 


2 


Solubility of the Nitrophenols and Other Isomeric Disub- 
stitution Products ofBenzene. Nevit Vincent Sipewick, WILLIAM 
James SpurRELL, and Tuomas Exuis Davies (T., 1915, 107, 
1202—1213).—The solubility curves of certain isomeric disubstitution 
products of benzene have been determined with the hope of 
obtaining evidence of similarity, or otherwise, in constitution. In 
order to discover what is the normal influence of orientation on the 
solubility curve, the three cresols and the toluic acids, substances in 
which the possibility of any mutual reaction between the substituent 
groups is excluded, have been examined and their complete solubility 
curves in water determined by methods essentially the same as thoss 
used by Sidgwick, Pickford and Wilsdon (T., 1911, 99, 1123). The 
critical solution temperatures are o-, m- and p-cresols, 162-8°, 147:0°, 
and 143:5° respectively ; o-, m- and p-toluic acids, 161°2°, 162°2° and 
159°1° respectively. The triple points are: o- and p-cresols, 8:0° and 
8°7° respectively ; 0-, m- and p-toluic acids, 93°5°, 91°8°, and 142-0° 
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respectively. The results show that, in general, for any set of 
normal position-isomerides the liquid-liquid curves lie close together, 
the only considerable differences being in the points at which the solid- 
liquid curves branch off from them. It is noteworthy that the 
solubility curves of isomerides frequently cut one another ; the measure- 
ment of the solubility at a few temperatures, therefore, may be very 
misleading. 

Results quite similar to the preceding are obtained with m- and 
p-nitrophenols ; the critical solution temperatures are 98°7° and 92°8° 
respectively, and the triple points, 41°5° and 39°6° respectively. The 
behaviour of o-nitrophenol is entirely different. Its solubility is never 
more than one-tenth of that of the other two isomerides ; its critical 
solution temperature could not be measured, but is well above 200°; 
the triple point is at 43°5°. Without committing themselves to any 
definite view, the authors are of opinion, therefore, that there must be 
some difference in structure beyond the mere orientation between 
o-nitrophenol and its meta- and para-isomerides. 

The solubilities of the three nitrophenols in toluene have been 
determined. The anomalous behaviour of the ortho-compound does not 
appear at all, and it is evident that the whole position of the curves is 
dominated by the m. p. of the pure compounds. C. S. 


6-Chlors- and 6-Bromo-m-cresol. II. R. von Watruer 
and K. Demmetmeyer (J. pr. Chem., 1915, [ii], 92, 107—132).—A 
continuation of previous work (this vol., i, 805). 

6-Chloro-3-hydroxytoluene-4-sulphonic acid, prepared by the addition of 
6-chlo: o-m-creso! to concentrated sulphuric acid at 70°, crystallises with 
2H,0O in white leaflets, m. p. 93°, and is characterised by the ease with 
which it is reconverted, either by heating alone or with water or 
dilute hydrochloric acid, into the original chlorocresol. The following 
salts are described: monesodium, white, leafy crystals, solubility in 
water 1°82 grams per 100 c.c. at 14°; disodiwm, small needles ; 
potassium, KA,4H,0O, and bariwm, leaflets; calciwm, microscopic 
needles ; silver, ammonium and aniline, prisms. It is converted by 
nitration into 6-chloro-2 : 4-dinitro-m-cresol. Attempts to prepare the 
chloride and esters by the usual methods were unsuccessful. 6-Chloro-m- 
cresol reacts with carbonyl chloride in alkaline solution, yielding 
6 chloro-m-tolyl carbonate, which crystallises in long, lustrous, silky, 
white threads, m. p. 141°, and when heated at 215° with sodium 
ethoxide is transformed into 6-chl: ro-3-hydroxy-p-toluic acid. With 
methyl and ethyl chloroformates it forms 6-chloro-m-tolyl methyl 
carbonate, C,H,MeCl-O-CO,Me, b. p. 135°/6 mm, and 6-chloro-m- 
tolyl ethyl carbonate, b. p. 148°/8- 5 mm., respectively. 

6-Chloro-m-tolyloxyacetic acid, C,H, MeCl-0- CH,°CO,H, prepared by 
the addition of hot, concentrated, aqueous sodium hy droxide toa molten 
mixture of chloroacetic acid and 6-chloro-m-cresol, forms white prisms, 
m. p. 176°; the sodium, silver and lead salts crystallise in white 
needles, the ammonium and barium salts in leaflets, the potassium salt 
in long, silky threads, the calcium salt in long prisms, ani the copper 
s'lt in stellar aggregates of blue needles. It forms a methyl ester, 
m. p. 37°, ethyl ester, leaflets, mp. 32°, and on nitration yields 
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6-chloro-4-nitro-m-tolyloxyacetic acid, which crystallises in clusters of 
long, pale yellow threads, m. p. 155°, and is reduced by sodium 
hyposulphite to 6-chloro-7-methyl-1 : 4-benzoxazone-4 
O (annexed formula), long, white needles, m. p. 
me/\/\ox, 187°. 
| i ’ 6-Chloro-3-hydroxy-p-tolualdehyde, prepared by 
O the addition of chloroform to a solution of 
NH 6-chloro-m-cresol in concentrated aqueous sodium 
hydroxide, forms long, pale yellow prisms, m. p. 
68°; sodium salt, lustrous, golden-yellow leaflets. 
6-Bromo-4-nitro-m-cresol, dark yellow needles, m. p. 124°, obtained 
by nitrating 6-bromo-m-cresol with the calculated amount of dilute 
acid in glacial acetic acid solution, is reduced by sodium hyposulphite 
to 6-bromo-4-amino-m-cresol, small, white leaflets, m. p. 116°, and yields 
the followiog salts: ammonium, light orange needles; sodiwm, red 
needles ; potassium, dark red, prismatic needles ; calcium, light orange 
leaflets ; barium, dark orange leaflets ; silver, dark red needles. 
6-Bromo-2 : 4-dinitro-m-cresol, prepared in a similar manner, forms 
light yellow leaflets, m. p. 111°; the sodiwm, potassium, ammonium, 
calcium, and silver salts crystallise in orange needles or prisms ; the 
barium salt in pale yellow needles. 
6-Bromo-3-hydroxytolwene-4-sulphonic acid, obtained by the addition 
of 6-bromo-m-cresol to concentrated sulphuric acid at 70°, crystallises 
with 2H,0 in white leaflets, and on nitration is converted into 6-bromo- 
2: 4-dinitro-m-cresol ; the following salts are described : ammonium, 
potassium, barium, prisms; sodium, calcium, silver, leaflets ; aniline, 
hexagonal prisms, 
6-Bromo-m cresol reacts with carbonyl chloride and with methyl and 
ethyl chloroformates in aqueous sodium hydroxide solution to form 
6-bromo-m-tolyl carbonate, white, prismatic leaflets, m. p. 130°; 
6-bromo-m-tolyl methyl carbonate, colourless liquid, b. p. 158°/18 mm., 
and 6-bromo-m-tolyl ethyl carbonate, b. p. 167°/17 mm., respectively. 
With chloroacetic acid it yields 6-bromo-m-tolyloxyacetic acid, white, 
prismatic leaflets, m. p. 178°, of which the sodiwm, potassium, 
ammonium, calcium, barium, silver, lead, and copper salts are described ; 
the methyl ester, m. p. 36°, and ethyl ester, m. p. 46°, crystallise in 
white leaflets. When heated with concentrated nitric acid and acetic 
anhydride it is converted into 6-bromo-4-nitro-m-tolyloxyacetic acid, 
NO,°C,H,MeBr-O-CH,°CO,H, long, pale yellow needles or prisms, 
m. p. 177°. 
6-Bromo-3-hydroxy-p-tolualdehyde, prepared from 6-bromo-m-cresol by 
the Tiemann-Reimer reaction, crystallises in pale yellow needles, 
m. p. 96°, the sodiwm salt in yellow leaflets. 


Phenols. III. Preparation of Some New Substituted 
Cresols. Artaur J. Hitt and Louis E. Grar (J. Amer. Chem. Soc., 
1915, 37, 1839—1846).—In continuation of the work begun by 
Johnson and Hodge (A., 1913, i, 1055) some ethyl and propyl deriv- 
atives of p-cresol have now been prepared. 

p-Tolyl methyl ether and acetyl chloride were condensed in light 


petroleum solution by means of aluminium chloride to 2-hydroxy-5- 
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methylacetophenone (Betteridge, Diss., Breslau, 1898), and this was 
reduced by zinc amalgam and hydrochloric acid to 4-methyl-2-ethylphenol, 
OH-C,H,MeEt, a pale yellow oil, b. p. 216—218°, which formed a 
phenylurethane, NHPh-CO,*C,;H,MeEt, square plates, m. p. 101°, when 
heated with phenylcarbimide and a trace of aluminium chloride. 

p-Tolyl methyl ether was also condensed with propiony! chloride in 
iight petroleum solution, in which medium demethylation proceeded 
simultaneously with condensation, the product being 2-hydroxy- 
5-methylpropiophenone (ibid.). This was reduced as above to 4-methyl- 
2-propylphenol, C,,H,,0, b. p. 128—130°/27 mm., the phenylurethane, 
C,,H,,0,N, of which forms small needles, m. p. 99°. The same phenol 
was also prepared by a method which indicated the position of the 
propyl group. p-Cresol was converted into its allyl ether, and this was 
re-arranged into 4-methyl-2-allylphenol, the phenylurethane, 

NHPh:CO,°C,H,Me-CH,°CH:CH,, 

of which has m, p. 68°. As the allyl derivative could not be reduced 
by any means, it was further rearranged into 4-methyl-2-propenyl 
phenol, OH*C,H,Me-CH:CHMe (Claisen, A., 1913, i, 1175), and this 
gave the above 4-methyl-2-propylphenol on reduction with sodium 
and alcohol. 

The value of zinc-amalgam as a reducing agent has been further 
tested in the case of some aminophenyl ketones. 3-Acetylamino- 
6-methyl-w-chloroacetophenone, NHAc:C,H,Me-CO-CH,Cl, was boiled 
with zinc-amalgam and hydrochloric acid for several hours, and then 
the filtrate was rendered alkaline by ammonia and extracted. The 
unstable 4-methyl-3-ethylaniline (2-ethyl-p-toluidine) was converted into 
the sulphate, m. p. 178°. In the same way, 2-acetylamino-5-methy]l- 
w-chloroacetophenone was reduced to 4-methyl-3-ethylaniline, b. p. 
217—220° (Willgerodt and Brandt, A., 1904, i, 657). J.C. W. 


2-Aminophenyl Mercaptan. Tu. Zincke and G. Siepert (Ber., 
1915, 48, 1242—1254).—-o-Aminophenyl mercaptan, obtained origin- 
ally by Hofmann (A., 1880, 884 ; 1887, 823, 1039) from derivatives of 
benzothiazole, can also be conveniently prepared by reduction of 
2: 2'-dinitrodipheny] disulphide in alcoholic solution with tin and 
hydrochloric acid. By reduction of 2-nitrophenyl methy] sulphide with 
zinc dust and water, there is obtained 2-aminopheny! methyl sulphide 
(compare Hofmann, /oc. cit.), a strongly refractive oil, b. p. 
133—134°/15 mm., with a faint odour resembling that of naphthalene ; 
hydrochloride, long, silky needles ; formyl compound, colourless prisms, 
m. p. 53—54°; acetyl derivative, leaflets, m. p. 102—103°; benzoyl 
derivative, needles, m. p. 96° The base reacts with chloro-2 : 4- 
dinitrobenzene in alcoholic solution in the presence of potassium 
acetate, giving 2 : 4-dinttro-2'-methylthioldiphenylamine, 

SMe-C,H,*-NH-O,H,(NO,),, 

deep red needles, m. p. 158—160°, which on reduction with alcoholic 
sodium sulphide undergoes conversion into 4-nitro-2-amino-2'-methyl- 
thioldiphenylamine, SMe-C,H,*-NH-C,H,(NO,)*NH,, red crystals, m. p. 
137° ; this reacts with nitrous acid, yielding an azimino-derivative. 

When the above aminophenyl methy! sulphide is diazotised and 
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treated with a solution of potassium cupro yanide it is converted into 
o-methylthiolbenzonitrile, SMe-C,H,-CN, pale yellow needles, m. p. 
40— 41°, the hydrolysis of which with aqueous-alcoholic potassium 
hydroxide yields o-methylthiolbenzoic acid, SMe-C,H,*CO,H, colourless 
needles, m. p. 169° (Friedliinder, A., 1907, i, 335, gives m. p. 164°). 

Oxidation of the acetyl derivative of aminophenyl methyl sulphide 
yields a sulphoxide derivative, the hydrolysis of which produces 
o-aminophenyl methyl sulphoxide, NH,*C,H,"SOMe, a strongly refract- 
ing oil ; hydrochloride, colourless needles, m. p. 167°; acetyl derivative, 
colourless crystals, m. p. 114—115°. Further oxidation of the 
acetylaminophenyl methyl sulphide with subsequent hydrolysis pro- 
duces o-aminophenylmethylsulphone, NH,°C,H,*SO,Me, colourless 
leaflets, m. p. 65—66° ; acetyl derivative, crystalline, m. p. 139—140°; 
benzoyl derivative, needles, m. p. 118—119°. 

Treatment with chlorine in acetic acid solution converts the acetyl 
and benzoyl derivatives of aminopLenyl methyl sulphide into 
chlorinated sulphoxide compounds ; thus the benzoyl derivative gives 
5-chloro-2-benzoylaminoph.nyl methyl sulphoxide, NHBz-C,H,Ci-SOMe, 
silky needles, m. p. 138—139°, which is oxidisable by hydrogen 
peroxide in acctic acid solution to the corresponding sulphone, 
NHBz:C,H,Cl-SO,Me, needles, m. p. 159—160°, and is hydrolysable 
to 5-chloro-2-aminophenyl methyl sulphoxide, NH,°C,H,Cl‘SOMe, 
quadratic leaflets, m. p. 120—121°. Bromine does not exert any 
oxidising effect on the acetyl and benzoyl derivatives, the products in 
acetic acid solution being 3:5-dibromo-2-acetylaminophenyl methyl 
sulphide, NHAc*C,H,Br,*SMe, needles, m. p. 162--163°, and 
3 :5-dibromo-2-benzoylaminophenyl methyl sulphide, crystals, m. p. 
122—123°, respectively ; in chloroform solution, on the other hand, 
unstable perbromides are obtained. 

Phosphoryl chloride acts in characteristic mauner on the acyl 
derivatives of aminophenyl methyl sulphide, converting the acetyl 
compound into 1-methylbenzothiazole, the benzoyl compound into 
1-phenylbenzothiazole, the 3: 5-dibromo-2-acetylamino-compound into 


3 : 5-dibromomethylbenzothiazole, 0,H,Br,< 2 >CMe, needles, m. p. 
12C—121°, and the 3:5-dibromo-2-benzoylamino-compound into 
3 : 5-dibromo-1-phenylbenzothiazole, needles, m. p. 168—169°. The 


acyl derivatives of o-aminophenylmethylsulphone also react with 
phosphoryl chloride, the acetyl and benzoyl derivatives yielding 


1-methyl-2-benzosul phoneazole, Oiiter. CMe, leaflets; m. p. 
2 


149—150°, and 1-phenyl-2-benzosulphoneazole, CsH<55 >CPh, a 
2 

crystalline powder, m. p. 169—170° respectively ; 2-benzosulphoneazole, 

C.H,<ga>CH, leaflets, m. p. 105—107°, was obtained by the 


action of phosphoryl chloride on o-aminophenylmethylsulphone in the 
presence of formic acid. On the other hand, in the interaction of the 
acyl derivatives of 2-aminophenyl methyl sulphoxide and phosphoryl 
chloride, reduction of the former occurs, so that the product from the 
acetyl derivative is methylbenzothiazole. 
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o-Aminopheny] methyl] sulphide when heated with methyl iodide and 
methyl! alcohol for six hours at 100° is converted into 0-mzthylthiol- 
phenyltrimethylammonium iodide, SMe°C,H,-NMe,I, prisms, m. p. 
162—163° (decomp.), which forms two additive compounds with iodine, 
namely, C,,H,,NSI,, monoclinic leaflets, aud C,,H,,NSI,, blue-black 
needles. ‘The decomposition of the iodide which occurs at the m. p. 
gives rise to o-dimethylaminophenyl methyl sulphide, NMe,*C,H,’SMe, 
a colourless oil, b. p. 130°/20 mm., hydrochloride, deliquescevt needles. 

D. F. T. 


3-Thiolphenanthrene and Some of its Derivatives. Ein 
Fiecp (T., 1915, 107, 1214—1217).—3-Thiolphenanthrene, C,,.H,,S, 
rhombohedral plates, m. p. 112—113°, b. p. 205—210°/2 mm., prepared 
by reducing phenanthrene-3-sulphonyl chloride by dilute sulphuric 
acid and zinc dust, is very easily oxidised, best by an alcoholic solution 
of iodine, to phenanthrene 3-disulphide, (C,,H,S),, stout needles, m. p. 
165°, and forms a methyl ether, needles, m. p. 100°, b. p. 240°/12 mm., 
acetyl derivative, needles, m. p. 93°, and benzoyl derivative, needles, 
m. p. 115°, the first of which is oxidised by chromic acid to 
3-phenanthraquinony!methylsulphone, C,,H,0,"SO,°CH,, orange needles, 
m. p. 280—282° (decomp.). When the yellow precipitate obtained by 
treating 3-thiolphenanthrene with cold alcoholic lead acetate is dried 
at 100° and distilled under diminished pressure, diphenanthryl 
3-su/phide, (C,,H,).S8, cream-coloured needles, m. p. 225°, b. p. 360°/ 
2 mm., is obtained. C. 8. 


Sulphonation of Quinol. Jon. Pinnow (Zeitsch. Hlektrochem., 
1915, 21, 380—388).—The author has studied the kinetics of the 
sulphonation of quinol. It is shown that the sulphonation of quinol 
is a unimolecular reaction, if an excess of sulphuric acid with respect 
to the quinol and its monosulphonic avid is used, and if the concentra- 
tion of sulphuric acid does nct exceed 26N. Under these conditions 
the reaction is reversible, The hydrolysis of the monosulphonic acid 
is brought about by the sulphuric acid which exists as mono- and 
di-hydrate in the solution, and not by the ions or the undissociated 
acid. ‘The introduction of a single sulphonic acid group depends on 
the monohydrate of sulphuric acid, and the introduction of the second 
sulphonic acid group at 100° is due to the anhydrous sulphuric acid. 
Since the water formed in the sulphonation retards the formation 
of the monosulphonic acid, prolonged heating causes the formation 
of by-products, and an excess of sulphuric acid yields the disulphonic 
acid ; it is shown that the formation of the quinolmonosulphonic acid 
is best carried out by adding a slight excess of sulphuric acid to 
quinol and heating in an evacuated flask. The monosulphonate is only 
slightly and slowly hydrolysed at 100°. 


Oxidation Product of Pyrogallol. Maximitian NIERENSTEIN 
(T., 1915, 107, 1217—1220),—2:3:2':3': 2” : 3’-Hewxahydroxytri- 
phenoquinone, O:0,H,(OH),:C,H,(OH),:C,H,(OH),:0, yellow needles, 
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m. p. 274—-275° (decomp.), prepared together with other products by 
oxidising with air a solution of pyrogallol in 2-potassium hydroxide, 
forms a phenylhydrazone, C,,H,(UH),(N-NHPh),, brown needles, m. p. 
about 304—308° (decomp.), and p-bromophenylhydrazone, 
39H ,0,N Bry, 

red needles, m. p. about 312—314° (decomp.), and is converted by re- 
duction with zinc dust and hot acetic anhydride and subsequent 
hydrolysis into 2:3:2':3':4':2":3":4”-octahydroxy-| : 4-diphenyl- 
benzene, C,,H,(OH),. This substance erystaliises from water in needles 
containiog 1H,O0, m. p. 329—333° (decomp.), whilst the anhydrous 
compound darkens at about 250—270° and appears to melt at 
300—320° ; it forms an octa-acetyl derivative, needles, m. p. 262—264°, 
and octa-p-nitrobenzoyl derivative, cubes, m. p. 250—252°, yields a sub- 
stance, m. p. 209°5° (corr.), which is probably 1 : 4-diphenylbenzene, by 
distillation with zine dust, and is oxidised in alkaline solution by 
various reagents to a red substance which resembles purpurogallin in 
every way. C. 8. 


Cholesterol. XXII. The Action of Perbenzoic Acid on 
Cholesterol. Tnropor WestruaLen (Ber., 1915, 48, 1064—1C69). 
—It bas been shown that organic peroxides such as perbenzoic acid can 
be applied to the oxidation of ethylenic compounds, the —C:C- linking 


being converted into a \_/ group (Prileschaev, A., 1910, i, 86, 
O 


295 ; 1911, i, 255, 604). When cholesterol is submitted to the action 
of this reagent in boiling chloroform solution, two isomeric oxides are 
produced. The less soluble a-cholesterol oxide, C,,H,,O., pearly tablets, 
m. p. 140—141°, in the Liebermann-Burchard test gives a red colour 
changing to violet, and forms a sparingly soluble additive compound, 
needles, decomp. above 230°, when mixed with digitonin in alcoholic 
solution ; when heated with water at 115°, the oxide is converted into 
a-cholestantriol, C,,H,,0,, needles, m. p. 238—239°, identical with the 
compound described by Pickard and Yates (T., 1908, 93, 1680) as de- 
hydrocholestantriol, C,,H,,0,. a-Cholesterol oxide under the action of 
boiling acetic anhydride passes into an acetyl derivative, C,,H,,O,Ac, 
needles, m, p. 98°, a solution of which in acetic acid containing a little 
sulphuric acid gradually deposits crystals, m. p. 166°, of cholestantriol 
diacetate, C,,H,.0,; an attempt to acetylate the remaining hydroxyl 
group in this compound by using acetic anhydride contaiuing a little 
sulphuric acid yielded the diacetate of a cholestendio], C,,H,,.0,, leaflets, 
m. p. 125°, due to dehydration. Oxidation of a-cholesterol oxide acetate 
with chromic acid in acetic acid solution gave the same product as was 
obtained earlier by Pickard and Yates in the oxidation of the acetate 
of “ dehydrocholestantriol,” but in accordance with the authors’ view 
of the composition of “ dehydrocholestantriol,” the product is now 
described as a cholestanondiol monoacetate, and to the derivatives of 
this substance, formule are attributed containing two more hydrogen 
atoms than were given in the earlier formule. 

The above chemical changes are represented by formule based 
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on the structure (annexed) for cholesterol, the carbon atoms on each 

side of the double bond being the positions at which 

C,,H 45 the majority of the changes occur, whilst in the chole- 

stendiol derivative the double bond is supposed to 

CH CH have moved to the neighbouring position so as to be 

P he adjacent to the tertiary carbon atom common to the 
CH, CH CH, two hexatomic rings. 

CH, OH OH The isomeric f-cholesterol oxide, m. p. 100—110°, 

‘ NG gives an acetyl derivative, needles, w. p. 114°, and an 


GH CH insoluble additive compound with digitonin. The 


. investigation of the B-oxide was incomplete, and it is 

OH also not possible at present to say whether either of 

these oxides is present among the oxidation pro- 

ducts obtained with potassium permanganate (Lifschiitz, A., 1907, 
i, 315). D. F. T. 


Esterification. VI. Esterification of Benzoic Acid by 
Mercaptans. L. 8. Prarrand E. Emmet Rerp (J. Amer. Chem. Soc., 
1915, 37, 1934—1948. Compare A., 1910, i, 481).—A careful study 
of the esterification of acids by mercaptans and of the hydrolysis of 
thiol esters has been commenced in order to determine whether the 
limits of the reactions are comparable with those observed in the case 
of alcohols. 

Methyl, ethyl, propyl, isobutyl, and isoamyl mercaptans were avail- 
able, whilst the esters were prepared from potassium thiolbenzoate by 
the agency of methyl sulphate or the alkyl bromide. The methyl 
thiolbenzoate had b. p. 134°/25 mm., D3 11381; the ethyl ester had 
b. p. 146°/31 mm., DZ 1-0977 ; and the propyl compound had b. p. 
144°/13 mm., DZ 1-0724. 

The benzoic acid and the mercaptan were weighed into tubes, and 
the esters were also weighed in tubes and mixed with a few drops of 
water, and then the sealed tubes were heated at various temperatures 
ranging from 193 to 243°, and for 67—240 hours in a special electric 
oven, which is described. After transfering the contents of a tube 
into a flask, the excess of mercaptan was removed by a current of pure 
air, and then the benzoic acid was titrated. 

Concordant results were obtained in the esterification series, but not 
in the hydrolysis series, and this requires further investigation. The 
stability of the esters was found to decrease with increasing molecular 
weight. Methyl thiolbenzoate is stable at 243°, whilst the ethyl ester 
is slightly decomposed at that point, but not at 220°, and the propyl 
compound is unstable at the lower temperature. The limits of the 
reaction were slightly improved by rise of temperature, but they were 
very much lower than in the case of the alcohols, and decreased, rather 
than increased, with rise of molecular weight. For 243°, the limits 
observed were: methyl 19°6%, ethyl 15°4%, propyl 15: 1% wae 
12-7%, isoamyl 10°8%. C. W. 


Aromatic Nitro-derivatives. II. Trinitrobenzoic Acids and 
Dinitrotoluidines Corresponding with f- and Yel a3. 
toluenes. Micnere Giva (Atti Rk. Accad. Lincei, 1914, [v], 2 
li, 484—489 ; Gazzetta, 1915, 45, 345—352).—2:3:4- and 2:4: z 
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Trinitrobenzoic acids, prepared by oxidation of the corresponding 
trinitrotoluenes by means of nitric acid or a mixture of chromic and 
concentrated sulphuric acids, are very readily esterified, and thus behave 
in accordance with V. Meyer’s rule concerning the esterification of 
substituted benzoic acids. Will (A., 1914, i, 509) found that, when 
treated in acetone solution with ammonia, 2:3: 4- and 2:4:5- 
trinitrotoluenes give respectively green and blue colorations. The 
author finds that these colorations gradually change to a more or less 
intense red, and that in this reaction one of the nitro-groups is 
replaced by an amino-group ; this replacement is probably preceded 
by addition of a molecule of ammonia to the nitro-group, just as is the 
case with 2 : 4 : 6-trinitrotoluene (compare Korczyfski, A., 1908, i, 977). 

2:3:4-Trinitrobenzoic acid, C,H,O,N,, forms large prisms, m. p. 
202—203°, and emits carbon dioxide at 219°; with alkali it gives a 
dark red coloration, this disappearing after the addition of 1 mol. of 
the alkali. Its ethyl ester, C,H,O,N,, forms needles, m. p. 79—80°, 
and its silver salt turns yellow in the air and explodes violently 
at above 230°. 

2:4:5-Trinitrobenzoic acid forms shining lamine melting and 
evolving carbon dioxide at 190—191°; with alkali it gives a reddish- 
yellow coloration. Its ethyl, m. p. 84°, and methyl esters, m. p. 102°, 
and its silver salt, which explodes when heated, were prepared. 

The dinitrotoluidine, prepared from 2:3: 4-trinitrotoluene, forms 
long, shining needles, m. p. 93—94°, and the isomeride obtained from 
the 2: 4:5-compound, needles, m. p. 192—193°. T. H. P. 


Basic Copper Salicylate. W. (icusner pe Coninck (Bull. Soc. 
chim., 1915, [iv], 17, 232—234. Compare this vol., i, 535, 


536).—Basic copper salicylate, CsH,<°0?>Cu, H,0, is readily obtained 


by stirring the hydrated normal salt in ethy] ether for half-an-hour, wash- 
ing the product with ether, and leaving it to dry under a bell-jar. When 
heated in a current of dry nitrogen at 100°, it loses its water, and is 
converted into the anhydrous basic salt. A hemihydrate was isolated 
by heating for a shorter time. The monohydrate crystallises from 
warm water in slender, felted needles. When heated in the presence 
of moisture, this basic salt was decomposed, giving phenol, carbon 
dioxide and copper oxide. The salt was treated with various acids, 
bases and salts, and the products examined for the presence of salicylic 
acid. The results were positive with warm hydrochloric acid, strong or 
dilute, cold concentrated nitric acid, and warm acetic and propionic 
acids ; negative with sulphuric acid, concentrated or dilute, aqua regia, 
hydrobromic acid and oxalic and tartaric acids in saturated aqueous 
solutions. The results were negative with all the bases tried. With 
potassium ferrocyanide in aqueous solution a precipitate of copper 
ferrocyanide appeared in a few minutes. W. G. 


Basic Salicylates. W. (Ecusner pg Conrnck and Gérarp (Bull. 
Soc. chim., 1915, [iv], 17, 282—285).—For the most part a more 
detailed account of work already published (compare this vol., i, 536 ; 
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preceding abstract). Attempts to prepare basic magnesium and 
bismuth salicylates from their normal salts were not successful. 
W. G. 


Vanadylsalicylates. G. A. Barsrert (Atti R. Accad. Lincei, 
1914, [v], 23, ii, 408—411).—The author has prepared various 
vanadylsalicylates, VO(O-C,H,*CO,M),, which are white or pale yellow 
in the solid state and green in solution, whereas ordinary vanadyl 
salts are green or blue and vanadyltartrates (compare this vol., i, 380) 
violet. The silver salt could not be prepared, owing to the reducing 
action of the vanadyl residue on silver nitrate. The vanadylsalicylates, 
like the cupri- and pallado-salicylates, are moderately stable ; they are 
crystallisable from water and are not decomposed by dilute alkali 
solutions, Addition of soluble salts of calcium, barium, thallium or 
ethylenediamine to aqueous solutions of alkali vanadylsalicylates 
precipitates the corresponding salts as white, crystalline powders. 
m- and p-Hydroxybenzoic acids form complex salts with neither copper, 
nor palladium nor vanadyl, the complex salicylates being consequently 
internal salts. Similar behaviour is shown by the amino-acids towards 
copper and nickel salts ; the a-acids yield salts which are abnormal in 
colour and in electrolytic dissociation, whereas the B- and y-acids, in 
which the amino-group is further removed from the carboxyl group, 
yield normal nickel and copper salts (compare Callegari, A., 1906, i, 
937 ; Tschugaev and Serbin, A., 1911, i, 115). 

Ammonium vanadylealicylate, +3H, O, is prepared by reduction 


of metavanadic acid by means of sulphur dioxide and treatment with 
ammonium salicylate. The potassium (+3H,O), calcium (+3H,O), and 
thallium (anhydrous) salts were also prepared, T. H. P. 


Aromatic Nitro-derivatives. III. Dinitromethoxybenzoic 
and Dinitroaminobenzoic Acids. Micnete Giva (Gazzetia, 
1915, 45, i, 352—358. Compare this vol., i, 885).—The action of 
potassium hydroxide (2 mols.) in methyl-alcoholic solution on 2:3: 4- 
and 2:4:5-trinitrobenzoic acids yields 2 : 4-dinitro-3-methoxybenzoic 
and 4:6-dinitro-3-methoxybenzoic acids, whilst that of alcoholic 
ammonia on these trinitro-acids under ordinary conditions gives 
2: 4-dinitro-3-aminobenzoic and 4 : 6-dinitro-3-aminobenzoic acids. 

2: 4:5-Trinitrobenzoic acid is more stable than the 2:3 : 4-acid, but, 
when heated slightly above its melting-point, either acid liberates 
carbon dioxide. With small quantities of these acids, such as the 
amount contained in an ordinary melting-point tube, this reaction 
proceeds easily, but with 0°2—0°5 gram of substance, decomposition 
occurs, and when about 1 gram is heated in a vacuum distillation 
apparatus, a violent explosion takes place. 

2: 4-Dinitro-3-methoxybenzoic acid, C,H,0,N,, ecrystallises in long, 
slightly yellow needles, turning brown ‘at "935%, m. p. 240—241°, and 
gives a pale yellow coloration with alkali in the hot ; its silver and 
potassium salts were prepared. 

4 : 6-Dinitro-3- -methoay benzoic acid forms white needles, m. p. 
186—187°, and gives a pale yellow coloration with alkali in the hot ; 
its potassium salt was prepared. 
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4 : 6-Dinitro-3-aminobenzoic acid, C,H,0;N,, forms masses of yellow 
needles with a reddish lustre, m. p. 270° (decomp.), and gives an intense 
wine-red coloration with alkalis. Its ammonium, silver (+H,O), and 
potassium salts were prepared. 

Ammonium 2 : 4-dinitro-3-aminobenzoate, C,H,0,N,"NH,, forms 
yellow needles, m. p. about 240° (decomp.). T. H. P. 


Bebaviour of p-Dimethylamino-o-benzoylbenzoic Acid and 
Related Substances towards Nitrous Acid. Orro Fiscner and 
Hans Loews (J. pr. Chem., 1915, [ii], 92, 54—60)).—The compounds 
obtained by Limpricht (A., 1898, i, 435) by the action of nitrous acid 
on 2-p-dimethylaminobenzoylbenzoic acid, 2 : p-dimethylaminobenzyl- 
benzoic acid, and p-dimethylaminophenylphthalide are not nitroso 
compounds, but the corresponding nitro-derivatives. 

Nitro-2-p-dimethylaminobenzoylbenzoic acid has m. p. 164° (com- 
pare Limpricht, A., 1899, i, 815).' 

2-p-Dimethylaminobenzylbenzoic acid is readily prepared by 
reducing 2-p-dimethylaminobenzoylbenzoic acid with zinc dust and 
glacial acetic acid containing a little fuming sulphuric acid. With 
nitrous acid, it yields a nitro-derivative, long, stout, orange-red, 
pointed prisms, m. p. 133—134°, together with a substunce, m. p. 
about 180°. 

The action of nitrous acid on p-dimethylaminophenylphthalide gives 
rise to a nitro-derivative, lustrous, thin, orange-red leaflets, m. p. 157°, 
which is accompanied by p-nitrosomethylaminophenylphthalide, 


C,H, <Go>CH-C,H,-NMe-NO, 
pale yellow needles or prisms, m. p. 175°. F, B. 


Alkyl Ethers of Certain Oximes. IV. Luier ALEssanpri (Aéti 2. 
Accad. Lincei, 1914, [v], 23, ii, 347—352).—Experimental details are 
given of the work already published (this vol., i, 412). 

The O-methy] ether of benzophenoneoxime forms colourless, tabular 
or prismatic crystals, m. p. 60°, and yields a-methylhydroxylamine on 
hydrolysis with alcoholic hydrochloric acid. T. H. P. 


Natural Musk. Erwin Sack (Chem. Zeit., 1915, 39, 538),—An 
odorous constituent different from muscone (compare A., 1906, i, 525, 
595) was isolated from natural musk by the following process: the 
substance was boiled for several hours with alcoholic potassium 
hydroxide solution, the alcohol then evaporated, and the solution ex- 
tracted with ether. The residue obtained on evaporating the ethereal 
extract was distilled with steam to remove scatole, again extracted 
with ether, the ether evaporated, and the residue dissolved in alcohol. 
The alcoholic solution, after filtration, was evaporated, and the oily 
residue obtained converted into a semicarbazone, C,,H,,ON, ; the latter, 
after being washed with light petroleum, crystallised from alcohol in 
plates, m. p. 187°. The ketone, C,,H 0, separated from the semicarb- 
azone, had m. p. 32°5° and b. p. 204—205°/17 mm. or 342°/741°5 mm., 
and yielded an oxime, m. p. 92°. The name civetone (zibetone) is given 
to the substance. ww. & @ 
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Acetotriketohexamethylene | Acetylcyclohexanetrione]. Gus- 
vav Hevuer (Ber, 1915, 48, 1286 —1288).—The substance described as 
phloracetophenone by Leuchs and Sperling (this vol., i, 141) and by 
Hoesch (this vol., i; 821) is identical with the acetylcyclohexanetrione of 
the author (A., 1912, i, 274), the discrepancy in m. p. being due to 
impurity in the last product. From the chemical behaviour of the 
substance it is held that the constitution must be that of acetylcyclo- 
hexanetrione., D.. FS 


Auto-oxidations in the Light in the Terpene Series. E. 
Sernaciorro (Atti R. Accad. Lincei, 1915, [v], 24, i, 850—854. 
Compare this vol., i, 826).—Five grams of citronellaldehyde and 
100 c.c. of water were exposed to the light for about four months in a 
3-litre flask filled with oxygen. The aldehyde disappeared almost 
entirely, the products obtained being : acetic acid ; a heptoic, probably 
B-methylhexoic, acid ; menthone ; tsopulegol ; acetone ; B-methyladipic 
acid ; dibydroxycitronellic acid ; and a small proportion of a ketone, 
C,,H,,0, which gives a semicarbazone, m. p. 206—207°, and does not 
appear to be identical with any of the known ketones of the terpene 
series. 3 ae Be 


Esters of Silicic Acid. Giovanni PELLini (Gazzetta, 1915, 45, 
i, 3830—385).—Treatment of the compound Si(OEt),Cl with dry silver 
oxide (compare Madsen, A., 1913, ii, 136) yields ethyl diorthosilicate, 
but, uoder similar conditions, neither Si(OEt),Cl, nor Si(OEt)Cl, gives 
a product of constant composition. 

|-Bornyl silicate, Si(O-C,,H,,),, obtained by the interaction of silicon 
tetrachloride (1 mol.) and d-borneol (4 mols.) in light petroleum, forms 
a white, crystalline mass, m. p. 291—292°; ina 13°006% solution in 
toluene it has Di? 0°8827 and [a]} —- 41°55°, and in 16°823% solution, 
D? 0°8878, [a]P — 42°88°. 

Tri-\-bornyl chlorosilicate, Si(O°C,,H,,),Cl, similarly obtained, forms 
transparent, colourless crystals, m. p. 215—218°, and in a 16°527% 
solution in toluene it has Dj 0°8905, [a], — 36°72°. 

Di-|-bornyl dichlorosilicate, Si(O-C,,H,,),Cl,, forms a colourless liquid, 
b. p. 203—205°/10 mm., D2** 1-0926, [a}*— 30°34°, which sets to a 
white, crystalline mass at temperatures not exceeding 20°. 

1-Bornyl trichlorosilicate, Si(O-C,,H,,)Cl,, obtained, like the preceding 
compound, from silicon tetrachloride and /-borneol in absence of 
solvent, is a liquid, b. p. 140—142°/760 mm., D?* 1°1885, 
(a}i** — 20-09°. 

\-Bornyl dimetasilicate, Si,(O-C,,H,,),0,, prepared by the action of 
excess of silver oxide on /-bornyl trichlorosilicate, forms vitreous 
scales, softening at about 92°, m. p. 135—140°. ZT. EP. 


The Decomposition of £-Nataloin and £-Homonataloin. 
E. Léger (Compt. rend., 1915, 161, 133—135*)—On submitting 
B-nataloin (compare A., 1914, i, 309, 707) to repeated crystallisation, 
crystals were obtained having [a], — 146°5°, equal to that of natural nata- 
loin. The mixture of crystals obtained from the mother liquors of this 
process had [a] — 15°, and these on crystallisation gave an aloin 


* and J. Pharm. Chim., 1915, [vii], 12, 224—228. 
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having [a], + 63°, whilst the mother liquors yielded a fraction having 
{a],p-— 145°. All efforts to increase the rotatory power of the d-aloin 
were unsuccessful. $-Nataloin is therefore probably a racemic com- 
pound, and unsuccessful attempts were made to obtain it pure and 
inactive. This decomposition into d- and /-nataloins was much more 
rapid on precipitation from alcoholic solution by the addition of water. 

8-Homonataloin, having [a], + 8°, was also decomposed by precipita- 
tion with water from an alcoholic solution into a compound having 
[a], +63°, which could not be further decomposed, and into a 
compound having [a], -—147°6°, which corresponds with natural 
homonataloin. $-Homonataloin is thus also a racemic compound, 
capable of being resolved by suitable methods of crystallisation. 

W. G. 


Eudesmin and its Derivatives. Ropsert Rosinson and Henry 
G. Smiru (J. Roy. Soc., New South Wales, 1914, 48, 449—463).— 
Eudesmin, C,,.H,,O;, occurs in the kinos of eucalyptus species, the 
oils of which are characterised by the absence of phellandrene, and 
the presence of cineole and pinene. It was isolated by extracting a 
syrupy aqueoug solution of the kino with ether, and purified by treat- 
ment with chloroform and crystallisation from methyl alcohol. It 
forms colourless, prismatic needles, m. p. 107°, [a]i} —64:4° (in 
chloroform solution). Eudesmin contains four methoxy-groups, and 
was unacted on by hydroxyl or ketone reagents. It dissolved in 
sulphuric acid to a red solution, and was converted by nitric acid into 
dinitroeudesmin, colourless, slender needles, m. p. 214°. Boiling with 
concentrated nitric acid converted it into 4 : 5-dinitroveratrole (2 mols.). 
Dichloroeudesmin was obtained by the action of chlorine on eudesmin 
in acetic acid solution. It formed colourless, rectangular plates, m. p. 
163°. Dibromoeudesmin, prepared in a similar manner, formed 
colourless needles, m. p. 172°, [a]%,+69°4° (in chloroform), which on 
oxidation with permanganate gave 6-bromoveratric acid, m. p. 184°, 
identical with the acid obtained by the hydrolysis of the product of 
bromination of methyl veratrate. Di-iodoewdesmin, prepared by the 

action of iodine monochloride, formed 
mh OMe needles, m. p. 175°. The production of 
| veratrole and veratric acid derivatives 


MeO ‘-(CyH,0,)-/ 
ae a \7~"* from eudesmin pointsto the presence in 
it of the structure of the annexed type. 
The constitution of the central group is at present undetermined, but 
the authors suggest two closed five-membered carbon-oxygen chains as 
the most probable structure. G. F. M. 


Phenol-Blue. Gustav Hetxer (Ber., 1915, 48, 1288—1289).—A 
weakness is indicated in Mohlau’s method for the preparation of 
phenol-blue (compare Wieland, this vol.,i, 848), and Gnehm’s method is 
stated to give a pure product (Heller, A., 1912, i, 916). as-p-Phenylene- 
dimethyldiamine can be obtained by reduction of nitrosodimethylaniline 
hydrochloride in aqueous solution by zine dust at 40° without the 
addition of acid. D. F. T. 
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Nitro-derivatives of Dinaphthathioxin. Brosznpra Nata GHosH 
and Samugt Smiues (T., 1915, 107, 1144—1148).—The direct nitration 
of dinaphthathioxin or of isodinaphthathioxin yields the dinitro-deriv- 
ative of the oxide, but the results are unsatisfactory. The authors have 
obtained the desired nitro-compounds by reducing these dinitro-oxides 
to the thio-derivatives by bydrogen chloride or similar reagents ; the 
product obtained depends on the nature of the substituents present and 
on the experimental conditions. 


Cloronitrodinaphthathioxin oxide, C,H {CIS >C,oH,"NO,, yellow 


prisms, m. p. 268° (decomp.), obtained by triturating chloronitrodi- 
naphthathioxin with nitric acid, D 1°42, is reduced to the original 
chloronitrodinaphthathioxin by boiling it with an excess of acetyl 
chloride and a small quantity of phenyl acetate. In a similar manner, 
dinitrodinaphthathioxin, vrange prisms, m. p. above 300°, and dinitro- 
isodenaphthathioxin, orange prisms, m. p. 274—275°, have been pre- 
pared. 


Vitroacetoxydinaphthath'on'n, NOy'O,H;<5>C,H,OAc, red 


needles, m. p. 245—246°, obtained by heating mononitronaphthasul- 
phonium-quinone (T., 1914, 105, 1746) suspended in acetic anhydride, 
containing camphorsulphonic acid, has not been successfully convert d 
into the oxide. C. 8. 


The Alkaloids of the Calabar Bean. I. Hserine. Max 
PotonovskI (Bull. Soc. chim., 1915, [iv], 1'7, 235—244. Compare Petit 
and Polonovski, A., 1894, i, 264; Salway, T., 1912, 101, 978).—The 
author has prepared a number of derivatives from eserine with a view 
to throw further light on its constitution. With methyl iodide in 
anhydrous benzene it yields a methiodide, m. p. 120—125° (decomp.). 
On passing sulphur dioxide into a solution of eserine in ethyl ether its 
sulphite, m. p. 106° (decomp.), is obtained as a white, crystalline powder. 
In solution in water this has [a],+20°. On passing sulphur dioxide 
into this aqueous solution it becomes more and more yellow, and the 
rotation rises to [a], + 87°6°, and this solution, evaporated to dryness in 
the air, leaves a residue of eserine sulphate. When the latter salt is 
dissolved in water it has [a], — 93°9°, but if its solution is saturated 
= sulphur dioxide it has [a], +87°6°, and the solution becomes 
yellow. 

Eserine is readily decomposed by sodium ethoxide in absolute 
alcohol, giving eseroline and methyl-urethane. LEseroline yielded a 
sulphate, m. p. 202—203°, which in water or dilute sulphuric acid had 
[a], — 164° (calculated on the base). 

When eserine is treated with ethyl toluenesulphonate in absolute 
alcohol in the presence of sodium ethoxide it yields an ether, not of 
eserine, but eseroline, to which the name eserethole has been given. It is 
also readily obtained by the same process from eseroline, and is a 
colourless liquid, b. p. 308—310°, [a], -—81°. It is strongly alkaline to 
litmus, and yields a hydrobromide, colourless prisms, m. p. 178°, and a 
prrate, m. p. 133°. When warmed with alkalis it gives no trace of 
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methylamine. LEserethole gives a methiodide, colourless plates, m. p. 
171°, which is decomposed by alkalis, giving a base, m. p. 80°. 

With methylcarbimide, eseroline yields a compound, m. p. 195 ~196°, 
which seems to be isomeric with eserine, and is decomposed by aqueous 
barium hydroxide, giving carbon dioxide, methylamine, and eseroline. 


With phenylearbimide, eseroline yields a compound, m. p. 184°, and an 
oil. W. G. 


The Alkaloids of the Calabar Bean. II. Geneserine, a New 
Alkaloid of the Bean. Max Potonovski and Caarves Nirzperc 
(Bull. Soc. chim., 1915, [iv], 17, 244—256).—By the extraction of 
Calabar beans with ether, or by soaking them in 2% sodium hydroxide 
and then extracting with ether, a new alkaloid, geneserine, has been 
isolated. It is obtained in orthogonal crystals, m. p. 128—129°, 
having [a], — 175° in alcohol and — 188° in dilute sulphuric acid. It 
is a feeble base, but does not give crystalline salts with mineral acids, 
It yields a salicylates, m. p. 89—90°, a picrate, m. p. 175°, and a 
methiodide, m. p. 215°. When treated with alkalis, geneserine reddens, 
but less readily thaneserine. On heating to 160°, it decomposes, giving 
off methylearbimide. This is also evolved on oxidation in acid media 
with potassium permanganate or chromic acid. Geneserine unites 
with iodine and bromine more readily than eserine, giving a periodide 
and a perbromide. It reduces silver nitrate solution in the cold, 
forming a silver mirror. When treated with alkalis, it yields methyl- 
amine and the alkali carbonate, a quantitative estimation of these 
two products indicating the presence of the group *CO-NHMe in 
geneserine. 

Like eserine, geneserine is decomposed by sodium in absolute alcohol, 
and gives geneseroline, C,,H,,O,N,, m. p. 150°; [a], — 176° in alcohol 
and — 230° in dilute sulphuric acid. It gives a picrate, m. p. 175°; a 
hydrobromide, m. p. 208°; a hydrochloride, m. p. 154°; a normal 
sulphate, m. p. 160°; and an acid sulphate, m. p. 183—184°. 

When geneserine is treated with either ethyl bromide or ethyl 
toluenesulphonate in absolute alcohol in the presence of sodium, 
geneserethole, C,,H,,0,N,, is obtained in plates, m. p. 83°, [a], — 182° 
in alcohol. It gives a picrate, m. p. 156—157°; a hydriodide, m. p. 
108°, and a hydrochloride, m. p. 120—124°. With methyl iodide, 
geneserethole yields an iodo-compound, m. p. 225°; a methiodide, m. p. 
140°, which is not decomposed by alkalis; and another methiodide, 
m. p. 214°, which with alkalis yields a quaternary base, which also 
gives a methiodide, m. p. 129°, not decomposed by alkalis, but decom- 
posed by silver hydroxide, giving a new quaternary base, which yields 
a methiodide, m. p. 120°. Geneserethole is also readily obtained 
by the action of ethyl bromide on geneseroline in the presence of 
sodium ethoxide. If ethyl toluenesulphonate is used, the main product 
in this case is eserethole, and but a trace of geneserethole is formed. 

Geneserine is reduced by zinc dust in alcohol acidified with acetic 
acid to eserine. If zinc and sulphuric acid are used, a substance is 
obtained, non-crystalline, and having [a], - 54° in sulphuric acid. If 
sulphur dioxide is passed through the aqueous solution of any salt of 
geneserine, eserine is obtained together with a sulphonated derivative 
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of eserine, m. p. 176°. Geneseroline and geneserethole are similarly 
readily reduced to eseroline and eserethole respectively. 

Geneserine, unlike eserine and physovenine, has no appreciable 
myotic action. 


Strychnine and Brucine. R. Ciusa and L. Veccniort: (Atti R. 

Accad. Lincei, 1914, |v], 23, ii, 480—483).—The compound, 

C,3H,,0,N,Br,, , 
obtained by the action of bromine on isostrychnine in acetic acid 
solution and treatment with boiling alcohol of the perbromide thus 
formed (compare Ciusa and Scagliarini, A., 1912, i, 798), is now shown 
to be the hydrobromide of a base, 

The free base, C,,)H,,NBr,(:-NH)-CO,Et, forms minute, colourless 
needles, and decomposes without melting. Its aurichloride, 

C,,H,,0O,N,Br,,HAuCl,, 
forms slightly soluble, yellow needles, and its hydrobromide exerts a 
physiological action similar to that of strychnine. 

When isostrychnine hydrobromide is heated in a sealed tube with 
alcoholic hydrobromic acid, it yields the crystalline hydrobromide of a 
bromo-compound, to be described later. 

Decomposition of isostrychnine perbromide with dilute sodium 
carbonate (/oc. cit.) and then with dilute ammonia yields the hydro- 


bromide, (C,,H,,N Br.)<{ sHBr + H,O, which forms yellow scales, 


Cacotheline (bidemethyinitrobrucine hydrate) yields a diowime, 
, C,H, ON ;,33H,0, 
which forms golden-yellow needles, m. p. 319—320°, and deflagrates 
at a higher temperature ; this appears to be the dioxime of a diketone, 
C,,H,,0,N,(°O),, which contains | H,O less than the base of cacotheline. 
T. H. P. 


Bases Formed by the Alkylation of Pyrroles. G. PLANCHER 
and Bruno Tanzi (Atti R. Accad. Lincei, 1914, [v], 23, ii, 412—417).— 
In all their properties, the bases obtained by alkylation of pyrroles ex-. 
hibit close analogy with the indoleninoes, but no direct proof exists that 
they are derived from the penta-atomic nucleus, pyrrolenine or methylene- 
pyrroline. A further number of pyrroles have now been alkylated by 
the action of alkyl haloids on magnesium pyrry] salts. 

By the action of ethyl iodide on magnesium 2: 3 : 5-trimethylpyrryl 
bromide, Hess and Wissing (A., 1914, i, 725) obtained a base, C,H,,N, 
which they regarded as a trimethyldihydropyridine. ‘The authors find, 
however, that this base has the formula C,H,,N, acd that its proper- 
ties are perfectly similar to those of its analogues obtained previously 
or described in the present paper. Further, the products of Oddo and 
Mameli’s reaction (A., 1914, i, 80) contain a base, C,H,,N, which is 
also similar to others prepared in this way. 

The action of isopropyl iodide on magnesium 2 : 5-dimethylpyrryl 
iodide yields: (1) 2 : 5-dimethyl-3-isopropylpyrrole, C,H,,N, b. p. 
216—217°. For purposes of comparison, 2: 5-dimethyl-1-isopropyl- 
pyrrole was prepared in the following way: ethyl 2 :5-dimethyl-1- 
isopropylpyrrole-3 : 4-dicarboxylate was obtained by condensation of 
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ethy! diacetylsuccinate with csopropylamine in acetic acid solution, and 
the corresponding dicarboxylic acid, C,,H,,0,N, which decomposes at 
about 200°, converted into 2: 5-dimethyl-l-isopropy/pyrrole, b. p. 
182—183°, by distillation; (2) A basic mixture which gives two iso- 
meric picrates, C,,H,,N,C,H,O,N,, m. p. 173—174° and 107°, probably 
corresponding with the two dimetbylditsopropylpyrrolenines, 


CMe-OPr*, ,zCMe— CH 
f 
N<ome:tu © *4 N<oyepr-Cpr* 
The action of isopropyl iodide on magnesium tetramethylpyrry] 
iodide yields an oily Lase, probably . 
Z0Me-C MePi* CMe——C Me 
x 
N<ome:ome °° ~‘<cmepre-UMe 


which forms a crystalline hydrochloride and a picrate, m. p. 152—153°. 

The action of methy] iodide on magnesium pyrryl bromide yields, in 

addition to pyrrolic products (compare Oddo and Mameli, /oc. cit.), a 

base, C,H,,N, which has an odour of mint and is probably the tri- 
CH-—-CH ZoMe'CMe, 


methy]pyrrolenine, N<oMe,« CMe < ; it forms a 
5 


ptcrate, m. p. 218—219°, 

The base, C,H,,N, b. p. 180°/768 mm., obtained from ethyl iodide 
and magnesium 2:3: 5-trimethylpyrryl iodide (vide supra), forms a 
picrate, m. p. 199—200°, and has the structure 
CMe: a CMe—CH 


N< 


<ome: or N<oMekt-CMe? 


the mother liquor yields a small proportion of another picrate, m. p. 
148—149°, 
The action of methyl iodide on magnesium 2-methy]-5-isopropylpyrry] 
iodide yields besides methylisopropy!pyrrole and its higher homologues, 
trimethylisopropylpyrrolenine, C,,H,,N, for which four formule are 
possible ; its picrate, m. p. 121—122°, was prepared. a. mF. 


. Doebner’s Reaction. I. R. Ciusa (Alté R. Acead. Lincei, 1914, 
[v], 23, ii, 262—265).—Doebner and Kuntze (A., 1889, 411 ; ree also 
Doebner, A., 1894, i, 261, 532) showed that the action of a primary 
aromatic amine on a mixture of an aldehyde with pyruvic acid 
yields a cinchonic acid. The 8-naphthacinchonic acids obtained in this 
way from 8-naphthylamine may be derivatives of either anthracene or 
phenanthrene, the phevanthrenic structure, although not definitely 
established, being the one usually accepted, especially since the 
publication of Marckwald’s investigations on quinolinic condensations 
(‘‘ Die Benzoltheorie ” ; A., 1893, 1,603 ; 1894,i, 474). This structure 
is now confirmed by the author, who has obtained, by oxidation of 
a-pheny]-8-naphthacinchonic acid, an acid giving 
CO,H CO,H analytical numbers corresponding with dipheny]l- 
pyridinedicarboxylic acid (annexed formula), 
In Doebner’s reaction, a molecule of hydrogen is 
eliminated, and it has been shown (A., 1913, i, 681) 
that, in the preparation by this method of a-pheny]- 
8-naphthacinchonic and a-p-dimethylaminopheny|-8-naphthacinchonic 
acids, hydrogenated derivatives of these acids are also obtained. That 
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these secondary products are formed by the reduction of the funda- 
mental cinchonic acid is shown by the following properties: (1) they 
dissolve in solutions of alkali hydroxides or carbonates or ammonia ; 
(2) with methyl sulphate in alkaline solution they readily yield methyl 
esters; (3) by alkaline permanganate they are converted into the 
principal products of the reaction ; (4) by distillation with soda lime 
they yield the same naphthaquinoline derivatives as the non-hydro- 
genated products (compare succeeding abstract). z. &. 2 


Doebner’s Reaction. II. R.Ciusa and G. Buoco (Atti R. Accad. 
Lincet, 1914, [v], 23, ii, 265—-270).—The experimental results of the 
work described in the preceding paper are given. 

Diphenylpyridinedicarboaylic acid, C,,H,,0O,N, forms a _ white, 
crystalline powder, m. p. 198°, and yields transparent crystals containing 
10,H,, m. p. 195°. Its silver salt is a white powder which rapidly 
blackens. 

The reduction products obtained together with 2-phenyl-@-naphtha- 
cinchonie acid consist of a mixture of the di- and tetra-hydrogenated 
acids, m. p. 226°; the methyl ester has m. p. 134°. The 2-phenyl- 
tetrahydro-B-naphthacinchonic acid, C,,H,,0,N, which forms small, white 
scales, m. p. 232°, remains undissolved when the mixed acids are 
treated with benzoyl chloride ; its sodiwm salt was prepared. Treatment 
of the crude methyl ester of the. hydrogenated acids with benzoyl 
chloride yields the benzoyl derivative of methyl 2-phenyltetrahydro-B- 
naphthacinchonate, C,,H,,0,N, which crystailises ia colourless scales, 
m. p. 211°, and, on bydrolysis by means of 7% alcoholic potassium 
hydroxide, gives the benzoyl derivative of 2-phenyltetrahydro-B-naphtha- 
cinchonie acad, C,,H,,0,N, in colourless needles, m. p. 221°. 

2-p-Dimethylaminophenyldihydro-B-naphthacinchonic acid, 

CoH ,0.N, + 3H,0, 
m. p. 275°, obtained as a yellow, gelatinous substance, was purified by 
solution in dilute ammonia solution and precipitation by means of 
dilute acetic acid. T. H. P. 


Resolution of Externally Compensated Tetrahydro-f- 
naphthaquinaldine into its Optically Active Components. 
CuarLes STANLEY Gipson and Joun Lrionex Simonsen (T., 1915, 107, 
1148—1159).—The ‘application of Pope and Peachey’s equilibrium 
wethod (T., 1893, 73, 893) to the resolution of al-tetrabydro-B- 
naphthaquinaldine (2 equiv.) by ammonium d(or /-)-a-bromocamphor-z- 
sulphonate (1 equiv.) in the presence of hydrochloric or sulphuric 
acid leads to a successful result, but large quantities of the pure salts 
cannot be conveniently obtained, as the two salts, dAdB and 
dA/B (or /A/B and /AdB), are crystalline in the presence of 
each other, and have only slightly differing solubilities. Attempts to 
resolve the dl-base by d-hydroxymethylenecamphor were unsuccessful. 

dl-Tetrabydro-8-naphthaquinaldine forms a picrate, yellow needles 
containing 2H,O, m. p. 100—101°. 

d-Zetrahydro-B-naphthaquinaldine —_ d-a-bromocamphor-z-sulphonuate, 
C,,H,,N,C,,H,,OBr-SO,H, colourless plates, begins to decompose at 
233°, melts completely at 240°, and has [a}*\j? +134-7° in ethyl 
alcohol. The /A/B-salt behaves similarly, and has [a]%,;? —134°5° in 
ethyl aleohol. ‘The dA/B-salt has [a}%,3’ + 20°6° in ethyl alcohol. 

312 
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The bases are liberated by sodium hydroxide solution. d-Zetrahydro- 
B-naphthaquinaldine and the 1-base form colourless prisms, m. p. 54°6°. 
The former has [a]? + 109°04° in ethyl alcohol and +157-0° in 
benzene, and forms a platinichloride, orange-red, microcrystalline 
powder, decomp. about 200°, and a benzoyl derivative, colourless 
needles, m. p. 198—199°, [a}3? -587-0° in ethyl alcohol. The 1-base 
has [a}}ii’ —108°5° in ethyl alcohol, and forms a benzoyl derivative, 
colourless needles, m. p. 198—199°, [a] 2’ +587°6° in ethyl alcohol. 
dl-Zetrahydro-B-naphthaquinaldino-d-methylenecamphor, 
SH ray ew C He GAs 
SoCo Noite OH 
colourless plates, m. p. 182—183°, prepared by the condensation of its 
components in the presence of acetic acid, has [a]?jy +413°2° in 
ethyl alcohol, +351°2° in benzene, and +415°3° in glacial acetic acid, 
and yields d-bromo-oxymethylenecamphor and dl-tetrahydro-B-naphtha- 
quinaldine hydrobromide, m. p. above 245°, by treatment with bromine 
and alcohol. C. S. 


Phenylquinolinein, a Heterocyclic Analogue of Phenol- 
phthalein. Artrnaur W. Dox (J. Amer. Chem. Soc. 1915, 37, 
1948—1949).—Quinolinic anhydride condenses with phenol in the 
presence of sulphuric acid to form phenolquinolinsin, C,,H,,0,N, as a 
yellow, granular substance with similar indicator properties to 
phenolphthalein. J.C. W. 


Spontaneous Oxidations in Presence of Aldehydes. Mario 
Bettt (Gazzetta, 1915, 45, i, 362—371. Compare Betti and 
Alessandri, this vol., i, 713).—It has been previously shown (A., 1906, 
i, 985; 1907, i, 854) that, in ammoniacal solution and in presence 
of atmospheric oxygen, 1-phenyl-4-benzylidene-3-methyl-5-pyrazolone 
undergoes spontaneous oxidation into rubazonic acid, the oxidation 
being favoured by the catalytic action of the benzaldehyde, which 
becomes detached from the pyrazolone derivative. This reaction has 
now been extended to the analogous 3-phenyl-4-benzylideneiso- 
oxazolone, but, with this compound in alcoholic ammonia, the reaction 
proceeds in a totally different manner, and gives a satisfactory yield 
only when a little free benzaldehyde is added. The product obtained, 
namely, the amide of 3: 5-diphenylisooxazole-4-carboxylic acid, 
apparently results from the atmospheric oxidation of an intermediate 
amide : 

CO: C:CHPh NH,°CO-C:CHPh CPh:C-CO-NH, 
my in >. ———im SO O< te 


By treatment with concentrated sodium hydroxide, the final amide is 
converted into 3 : 5-diphenylisooxazole-4-carboxylic acid, and this, by 
heating, into 3 : 5-diphenylisooxazole (compare Goldschmidt, A., 1896, 
i, 189). The structure of 3: 5-diphenylisooxazole-4-carboxylic acid is 
confirmed by the preparation of its ethyl ester by the interaction of 
hydroxylamine and ethyl dibenzoylacetate (compare Claisen, A., 1894, 
i, 32). 
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The amide of 3: 5-diphenylisooxazole-4-carboxylic acid, 
rennin Stalin 
N=—CPh 


forms pale, straw-yellow, cubic or prismatic crystals, m. p. 229—230° 
(decomp.). The free acid, C,,H,,O,N, forms small, shining, white 
cubes or rhombohedra, m. p. 233°. The sodium salt was analysed, and 
the silver, barium, copper, mercuric, lead, and ferric salts prepared. 
The ethyl ester, C,,H,,0,N, forms sbining, highly refractive prisms, 
m. p. 51—52°. tT. HB. 


Hydantoins. XXXI. A New Synthesis of o-Tyrosine. Treat 
B. Jonnson and Watter Moony Svorr (J. Amer. Chem. Soe., 1915, 
37, 1846—1856).—The condensations of hydantoins with aldehydes 
have now been extended to salicylaldehyde and its methyl ether, and 
by this means the “hydantoin method” of synthesising a-amino-acids 
has been applied to the preparation of o-tyrosine and its methyl ether. 

2-Thiohydantoin (A., 1912, i, 53) was heated with salicylaldehyde, 
anhydrous sodium acetate, and acetic acid for four hours at 140—150°, 

; P : NH-CO 
when 2-thio-4-o0-hydroxybenzulidenehydantoin, CS<H: é: CH-C,H,-OH’ 


was obtained in almost theoretical yield, as radiating needles, m. p. 
248°. This was desulphurised by heating with an approximately 
25% solution of monochloroacetic acid at 140—150°. 4-0-Hydrozy- 
benzylidenehyoantoin, C,,H,O,N,, was thus obtained, in short needles, 
m. p. 271° (decomp.), but it could not be obtained readily by the 
application of hydantoin itself in the first reaction. The above thio- 
compound was also reduced by means of sodium amalgam at 75° to 
2-thio-4-0-hydroxybenzylhydantoin, C,,H,,O,N,S, rosettes of needles, 
mw. p. 107°, and this was desulphurised as above. The product, 
4-0-hydroxybenzylhydantoin (4-0-tyrosinehydantoin), 
co NH-CO 

<y H-CH-CH,:C,H,:OH’ 
crystallised in clusters of stout prisms, m. p. 205—206°, and could also 
be obtained by reducing the above 4-0-hydroxybenzylidenehydantoin. 
The hydantoin was hydrolysed by concentrated barium hydroxide to 
o-tyrosine, which decomposed, when quickly heated, at 247—250° 
(hydrochloride, decomp. 180°). 

The methy) ether of salicylaldehyde was obtained by the action of 
methyl iodide and sodium methoxide. This condensed with 2- 
thiohydantoin to give 2-thio-4-o-methoxybenzylidenehydantoin, m p. 
227°, and with hydantoin itself to give a small yield of 4-0-methoxy- 

. . NH:CO 0 
benzylidenehydantoin, CO<NH- ‘CH-C,H,:OMe’ m. p. 178%. The 
latter was more conveniently prepared by desulphurising the thio- 
compound. It was reduced by sodium amalgam to o-methoxybenzyl- 
hydantoic acid [a-carbamido-B-0-methoryphenylpropionic acid], 

OMe:C,H,-CH,-CH(NH:CO-NH,)-CO,H, 
rectangular prisms, m. p. 189°, which was condensed to 4-0-methoaxy- 
NH-CO 


benzylhydantuin, CO< Nn H-Cn-OH C.H-OMe’ ™ P: 186°, by boiling 
a. 
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with dilute hydrochloric acid. Either of these compounds was easily 
hydrolysed by barium hydroxide to o-methoxyphenylalanine, 
OMe:C,H,°CH,-CH(NH,)-CO,H, 
rosettes of needles, m. p. 206°. This amino-acid was condensed 
with ammonium thiocyanate and acetic anhydride to 2-thio-3-acetyl- 
: NH-CO 2 
4-0-methoxybenzylhydantoin, S<x ven on: CH,+C,H,-OMe’ m. p. 168°, 
which was hydrolysed by hydrochloric acid to 2-thio-4-0-methoxybenzyl- 
hydantoin, m. p. 190°, and this was also obtained by reducing the above 
2-thio-4-0-methoxy benzylidenehydantoin. J. C. W. 


Hydantoins. XXXII. Synthesis of the Hydantoin of 
5-Amino-2-hydroxyphenylalanine. Treat B. Jonnson§ and 
Water M. Scorr (J. Amer. Chem. Soc., 1915, 3'7, 1856—1863). 
—The hydantoins of aminophenylalanine derivatives are of 
particular interest because it may be possible to convert them, 
through the diazo-reaction, into a-amino-acids which are otherwise 
almost impossible of synthesis. Such an acid, for example, is 2 : 5-di- 
hydroxyphenylalanine, C,H,(OH),*CH,-CH(NH,)*CO,H, which is of 
interest because it is most probably an intermediate compound in the 
formation of homogentisic acid from tyrosine and phenylalanine in 
cases of alcaptonuria. The present paper describes the hydantoin 
of this acid, but the final hydrolysis could not be achieved. It may be 
possible to obtain the dimethyl ether, however, and to demethylate 
that, and experiments in this direction are in progress. 

Gentisaldehyde, obtained by oxidising salicylaldehyde (Neubauer 
and Flatow, A., 1907, i, 772), was condensed with 2-thiohydantoin, and 
the product, 2-thio-4-om’-dihydroxybenzylidenehydantoin, 

cs Pains 
NH-C:CH:-C,H,(OH),’ 
decomp. 270°, was desulphurised by means of chloroacetic acid. 
4-om’-Dihydroxybenzylidenehydantoin, C,,H,O,N,, decomp. above 
800°, is so unstable in alkaline solution that it could not be reduced 
to the benzyl compound. 

5-Nitro-2-hydroxybenzaldehyde, prepared from _ salicylaldehyde, 
condensed with 2-thiohydantoin to form 2-thio-4-m'-nitro-o-hydroxy- 

NH-CO 
OS<y a-0:CH"0,H,(OH)-N 
low 300°, and this was desulphurised to 4-m’-nitro-o-hydroaybenzylidene- 
hydantoin, C,,H,0;N,, which crystallised in rosettes of needles, m. p. 
286°. The latter compound was reduced by means of tin and hydro- 
chloric acid to the hydrochloride of 4-m’-amino-o-hydroxybenzyl- 


NH:-CO m 
CO<NH-OH-CH,-C,H,(0H):NH, Hor oom: 242-24"; 
and this was converted, through the diazo-reaction, into 4-om’-di- 
hydroxybenzylhydantoin, C,,H,,O,N,, a red powder with no definite 
m. p. This compound dissolves in alkalis and gives purple solutions 
in hydrochloric and sulphuric acids, but it is so unstable in these 
solutions that it could not be hydrolysed. 

The above 5-nitro-2-hydroxybenzylidenehydantoin was methylated 
by methyl iodide and sodium methoxide to 4-m’-nitro-o-meth- 


benzylidenehydantoin, 0. not melted be- 
2 


hydantoin, 
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NMe:CO 
Rg H—C:CH-C,H,(OMe)-NO,’ 
m. p. 265°, and this was reduced as above to the hydrochloride of 
4-m’-amino-o-methoxybenzyl-1-methylhydantoin. J.C. W. 


Nitrated Proteins. I. Determination of the Structure of 
Nitrotyrosine. Treat B. Jonnson and Epwarp F. Koumann 
(J. Amer. Chem. Soc., 1915, 37, 1863—1884).—A study of the 
nitrated proteins is being undertaken, especially in connexion with 
their products of hydrolysis and the xanthoproteic and Millon’s 
reactions. A short and useful review of the contributions to this 
subject since 1771 is given at the outset, and the earlier papers in this 
series will deal with the nitration of the amino-acids which contain 
benzene nuclei. 

The first references to the action of nitric acid on tyrosine are those 
of Warren de la Rue (1848), Strecker (1850), and Stiideler (1860), but 
until the appearance of a paper by Funk (T., 1912, 101, 1004), it 
was always assumed that the “nitrotyrosine ” obtained by the action 
of dilute nitric acid was an individual substance. Funk assumed that 
the product was a mixture of 2- and 3-nitrotyrosines, the former 
predominating. Evidence is now brought forward which shows 
conclusively that the proportions of these isomerides are just the 
reverse ; 3-nitrotyrosine is the chief product, and 2-nitrotyrosine is 
formed in only very small amount. 

Tyrosine was obtained from silk “noils,” a waste product of the 
combing of silk which consists of nearly pure fibroin. For the 
nitration, 16 grams of tyrosine were suspended in 85 c.c. of water, 
and 43 ¢.c. of nitric acid (D 1°42) were slowly added, the mixture being 
kept in ice. After a few hours, the nitrate of nitrotyrosine separated, 
and this was carefully treated with dilute ammonia. The crude 
nitrotyrosine was then gently boiled with methyl iodide and methy]l- 
alcoholic potassium hydroxide for several hours, when two quaternary 
salts were formed, which were separated by fractional crystallisation 
from alcohol. The chief of these, the trimethylammonium iodide of 
3-nitrotyrosine, OH*C,H,(NO,)*CH,*CH(CO,H):NMe,I, formed radia- 
ting clusters of yellow prisms, with 2H,O, m. p. 119°, whilst the more 
soluble salt, clusters of stout prisms, m. p. 220—221° (decomp.), agreed 
with the formula 

OH*C ,H,*CH,"CH(NMe,I)*CO:O*NMe,CH(CO,H)-CH,"O ,H,-OH 

NO, NO, : 
The protection afforded by the nitro-group to the hydroxyl group is 
evident, for tyrosine itself gives the quaternary salt of a methoxy- 
compound on methylation. Both of these quaternary salts lost 
trimethylamine when boiled with 10% sodium hydroxide, forming 
3-nitro-4-hydroxycinnamic acid (this vol., i, 79), the yield being 
excellent. No isomeric acid could be discovered, and, therefore, it is 
proved that the chief product of the nitration of tyrosine is 
3-nitrotyrosine. 

3-Nitro-4-hydroxycinnamic acid was reduced by tio and hydrochloric 
acid to the hydrochloride of 3-amino-4-hydroxycinnamic acid, 

CO,H-CH:CH-C,H,(OH)-NH,, HCl, 


oxybenzylidene-1-methylhydantoin, 


decomp, 240°. 
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The condensation of the crude nitrotyrosine with ammonium thio- 
cyanate and acetic anbydride led to different products which varied 
with the conditions. One experiment is described in which (a) a small 
amount of 2-thio-1 : 3-diacetyl-4-m-nitro-p-acetoxybenzylhydantoin, 

c N Ac*CO 
S<yae: H-CH,°C,H,(NO,)-OAc’ 
yellow needles, with 1MeCO,H, m. p. 174°, very sparingly soluble in 
glacial acetic acid, (b) more of 2-thio-3-acetyl-4-m-nitro-p acetoxybenzyl- 
hydantoin, C,,H,,0,N,8, yellow, rectangular plates, m. p. 173—-175°, 
readily soluble in glacial acetic acid, and (¢) also 2-thio-4-0-nitro-p-hydr- 
oxybenzylhydantoin, C,,H,O,N,S, which is soluble in water, were isolated, 
The latter compound, which proves the existence of 2-nitrotyrosine in 
the crude nitration product, crystallised from glacial acetic acid in 
rosettes of yellow needles with 1CH,*CO,H, and stout, red prisms, 
without acid of crystallisation, both forms decomposing at above 274°. 
Another experiment is described in which no tri- or di-acetyl derivatives 
were obtained, but 2-thio-3-acetyl-4-m-nitro-p-hydroxybenzy!hydantoin, 
cs NH-CO 
<wac: H-CH,°C,H,(NO,)-OH’ 
clusters of flat prisms, m. p. 176—178°, and the above o-nitro-compound 
were identified as the products. The various acetyl derivatives 
were all hydrolysed by concentrated hydrochloric acid to 2-thio-4-m- 
nitro-p-hydroxybenzylhydantoin, C,,H,O,N,S, hexagonal plates, m. p. 
239—242° (decomp.), and this was desulphurised to 4-m-nitro-p-hydroxy- 
, NH- 

benzylhydantoin, CO<NH-CH-CH,-C,H,(NO,)-OH’ yellow needles, 
m. p. 225—226°. 

2-Thio-3-benzoylhydantoin (A., 1912, i, 53) was condensed with 
3-nitroanisaldehyde in the presence of acetic acid and anhydrous 
sodium acetate to form 2-thio-4-m-nito-p-methoxyhenzylidenehydantoin, 
C,,H,0,N.S8, decomp. 255°, which was desulphurised to 4-m-nitro- 
p-methoxybenzylidenehydantoin (Johnson and Bengis, A., 1912, i, 
808). The benzyl compound corresponding with the latter (ibid.) gave 
the above 4-m-nitro-p-hydroxybenzylhydantoin on demethylation with 
acetic acid and hydrogen bromide. Both of these benzyl! compounds 
could be reduced by red phosphorus and hydriodic acid to 4-m-amino- 
p-hydroxybenzylhydantoin (iid.). 

The above relationships are evidence of the correctness of the 
structure assigned to 3-nitrotyrosine. Another line of argument is as 
follows, 2-Thiohydantoin was condensed with anisaldehyde to 2-thio- 
4-anisylidenehydantoin (Johnson and O’Brien, A., 1912, i, 806), 

, , seo 
and reduced to 2-thio-4-anisylhydantoin, CS< nH: on: CH,-C,H,-OMe’ 
plates, m. p. 215°, by means of sodium amalgam. ‘This was 
desulphurised, or the anisylidene compound was desulphurised and then 
reduced, and by either means 4-anisylhydantoin (A., 1912, i, 808) was 
obtained. The product of the nitration (tbid.) and subsequent 
demethylation of this is the above 4-m-nitro-p-hydroxybenzylhydantoin. 

The last-named compound, that is, the hydantoin of 3-nitrotyrosine, 
was also treated with methyl iodide and methyl-aleoholic potassium 
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hydroxide. With one molecular proportion of methyl iodide, the 
product was 1-methyl-4-m-nitro-p-hydroxybenzylhydantoin, C,,H,,O;N,, 
m. p. 202°, and with an excess, 1 : 3-dimethyl-4-m-nitro-p-hydroxybenzyl- 
hydantoin, m. p. 180 —185°, was formed, but the protection afforded 
by the nitro-group prevented complete metbylation. J.C. W. 


Use of Cyanic Acid in Glacial Acetic Acid Solution and 
in Mixtures of Glacial Acetic Acid with other Organic Sol- 
vents. Derivatives of 3-a-Carboxy-a-methylethylamino-4-di- 
methylhydantoin. J. R. Baitey and W. T. Reap (J. Amer. Chem. 
Soc., 1915, 3'7, 1884—1893).—Glacial acetic acid, alone or diluted with 
an inert solvent, is an excellent medium for the application of cyanic 
acid in condensations with primary or secondary amines, and is especially 
adapted to those cases in which the reaction will hardly take place 
under the usual conditions. Such a case is now described. 

Ethyl hydrazodiisobutyrate, N,H,(CMe,*CO,Et), (Thiele and Heuser, 
A., 1896, i, 341), was dissolved in glacial acetic acid, and then solid 
potassium cyanate was gradually added, at below 40°. After warming 
the mixture at 60° for a time, it was diluted and neutralised by ammonia. 
The bulk of the product separated on cooling. An 86% yield of 3-a- 
carbethoay-a-methylethylamtino-4-dimethylhydantoin, 

CO, Et-CMe,-NH-N<OMes' GO 
eo NHN<o0—NB’ 
was thus obtained, in plates, m. p. 104—105°. A condensation of 
cyanic acid with free bydrazoditsobutyric acid or its nitrile could not 
be effected. The above compound was very readily oxidised by 
bromine water to a non-volatile oi/, C,.H,,0,N,, which gave a sublimate 
of, probably, acetonylearbamide, when heated at 110° in a vacuum. 

The constitution of the condensation product was proved by the 
following series of changes. With sodium nitrite and glacial acetic 
acid, it formed the nitroso-compound, 

CMe,°CO 
CO, Et-CMe,*N(NO): N<oo-— NW? 
pale yellow laminz, m. p. 104°, which was hydrolysed by concentrated 
potassium hydroxide to 3-a-carboxy-a-methylethylnitrosoamino-4-dimethyl- 
hydantoin, minute, rhombic plates, m. p. 165° (decomp.). The original 
ester was hydrolysed by concentrated potassium hydroxide to 3-a-carb- 
oxy-a-methylethylamino-4-dimethylhydantoin, 
CMe ‘CO 
CO,H-CMe,,NH-N< 0” . —NH’ 
long, slender, prismatic plates, m, p. 192°5°, and by 50% sulphuric acid 
‘ CMe,°CO 
at 110° to 3-amino-4-dimethylhydantoin, NH, ‘N<oo—NH’ The 
latter compound was isolated by pouring the acid solution into cold 
ammonium hydroxide, evaporating to dryness and extracting with ethyl 
acetate, and was obtained in long, slender prisms, m. p. 170°. It is a 
powerful reducing agent, and forms a benzoyl derivative, Cy9H 30s en 


m. p. 241°, and a benzylidene compound, CHPh:N- ed NH »m 
3 l* 
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191—192°. This hydrazone was also prepared by the condensation of 
cyanic acid, in the above manner, with benzylidenehydrazinoisobutyric 
acid, CHPh:N-NH-CMe,°CO,H (loc. cit.), a new preparation of which 
is described. 

It was hoped that the 3-amino-4-dimethylhydantoin could be 
synthesised by the action of potassium cyanate on a solution of the 
hydrochloride of ethyl hydrazinoisobutyrate (loc. cit.), but, in this case, 
‘the product was ethyl semicarbazinoisobutyrate, 

NH,°CO:-NH:NH:CMe,-CO,Et 
(A., 1903, i, 130). J.C. W. 


Acetyl Derivatives of the Diphenylthiosemicarbazides. 
James Lyrtte McKee (T., 1915, 107, 1133—1144).—Thiocarbamide 
and many of its derivatives containing hydrocarbon radicles react 
additively with acyl haloids (Dixon and Taylor, T., 1912, 101, 
2502). The same is now shown to be true of ac-diphenylthiosemi- 
carbazide, NHPh:CS‘NH:NHPh. When a suspension of this in 


a b ¢c 
benzene is treated with acetyl chloride, a substance, 
NHPh:NH-C(NHPh):SAcCI, 

colourless crystals, m. p. 233° (decomp.), colouring at 160° and 
sintering at 218°, is obtained, which behaves like the salt of a 
moderately strong base ; the nitrate, m. p. 173—-174° (decomp.), and 
picrate, yellow crystals, m. p. 175°, have been prepared. When treated 
with an equivalent of cold, very dilute sodium carbonate solution or 
when heated with water on the steam-bath, the chloride loses hydrogen 
chloride and yields, by intramolecular rearrangement, c-acetyl-ac- 
diphenylthiosemicarbazide, NHPh°CS*‘NH:NAcPh. This substance, 
the constitution of which is proved by its formation from pheny]- 
thiocarbimide and as-acetylphenylhydrazine, melts with effervescence 
at 160°, resolidifies, and then melts at 261°, having been converted by 
loss of water into an anhydride, C,,H,,N,S, m. p. 265°, which can 
also be obtained from the original additive compound by heating it at 
its m. p, or by boiling it for some time with water, or by treating it 
with moderately concentrated alkali, and is most conveniently prepared 
by heating ac-diphenylthiosemicarbazide with acetic anhydride. A 
second product in the last reaction is a substance, m. p. 133°, to which 
Vahle in 1894 ascribed the constitution NHPh-CS-NPh-NHAc. This 
constitution has now been confirmed, since the same substance has 
been obtained (1) by heating the additive compound of ac-dipheny]l- 
thiosemicarbazide and acetyl chloride with an excess of alcoholic 
potassium hydroxide, (2) by treating a suspension of ab-diphenylthio- 
semicarbazide in benzene with acetyl chloride, and (3) by heating 
ab-diphenylthiosemicarbazide with acetic anhydride. 

The substance, prismatic crystals, m. p. 161—162°, obtained by 
treating ab-diphenylthiosemicarbazide, suspended in acetone, with 
acetyl chloride and pouring the product into dilute alkali, is most 
probably a-acetyl-ac-diphenylthiosemicarbazide, NAcPh:CS:-NH-NHPb, 
since it yields acetic acid, phenylthiocarbimide, and phenylhydrazine 
by boiling with hydrochloric acid. 

The substance, colourless crystals, m. p. 272°5°, obtained by the 
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reaction between hydrazobenzene and acetylthiocarbimide in hot 
benzene, yields thiocyanic acid after being heated and boiled with 
water, and is therefore probably a-«cetyl-bc-diphenylthiosemicarbazide, 
NHAc*CS:NPh-NHPh. C. 8. 


Electrical Conductivity of Tetrazole and its Derivatives at 
Various Temperatures. IE. Otivert-MANnDALA (Gazzetta, 1915, 45, 
i, 303—306).—The author has made further measurements of the 
electrical conductivity of tetrazole (A., 1914, i, 1144), and has 
extended his investigations to ethyl tetrazolecarboxylate, the ionisation 
of which also increases with rise of temperature. T. H. P. 


New Derivatives of Azoxybenzene. Bruno Vatori (Atti &. 
Accad. Lincei, 1914, [v], 23, ii, 284—-292).—The action of bromine on 
azoxy phenetole in chloroform solution yields: (1) m-bromoazoxyphenetole, 

Br 
~ e.. 
S-Nown-C Sort, which crystallises in yellow needles, 
26°; (2) di-m-bromoazoxyphew tole, 
Br Br 


OE _>-NOIN-C ~ Nort, 


which forms slender, yellow needles, m. p. 153°, and, like the preceding 
compound, gives m-bromo-p-phenetidine on reduction ; (3) an isomeric 
dibromoazoxyphenetole, which forms a pale yellow, crystalline powder, 
m, p. 165°, and is obtained in very small proportion. 


The action of nitric acid on azoxyphenetole in acetic acid solution 
NO, 


tiie (1) amarsahaapiert -apeanins OR >-No:N-< Dow, 

which crystallises in a felted mass of pale yellow needles, m. p. 153°, 
NO, _NO, 

and (2) di-m-nitroazoxyphenetole, OKC -NOIN- OEE, 


which forms a yellow, crystalline powder, m. p. 185°. 
The action of nitric acid on the ethyl ether of a-p-hydroxyazoxy- 
benzene, m. p. 72° (compare Angeli, A., 1914, i, 882), yields m-nitro- 
NO 


a-p-ethoxyazoxybenzene, < >N o:n-< dort, which forms yellow 


needles, m. p. 128°, and gives m-nitro-p-hydroxyazobenzene when 
treated with concentrated sulphuric acid. The corresponding a-p- 
hydroxyazoxy benzene, m. p. 156°, has, therefore, the structure 


he 
< S-No:n-“ OH, and its dinitro-derivative, obtained in 


golden-yellow needles, m. p. 197°, is probably represented by the con- 


2 
. ; | - 
figuration , >-N O:N < ou. The isomeric f-p-hydroxy- 
NO 


azoxybenzene, m. p. 117° (Angeli, loc. cit., gives 107°), should oe 
3 1* 2 
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4 >=: No-~< ou, and this structure is confirmed by the fact 
that the action ot bromine on its ethyl ether, m. p. 75°, gives 
r 


mp -dibromo-B-p-hydroxyazoxybenzene, Br€>-N:NO- __ ou, 


which forms an amorphous, colourless powder, m. p. 135°, and yields 
p-bromoaniline and m-bromo-p-phenetidine on reduction with tin and 
hydrochloric acid. 

The action of nitric acid on £-p-hydroxyazoxybenzene (m. p. 117°) 
in acetic acid solution yields: (1) m-nitro-B-p-hydroxyazoxybenzene, 


a > NO-K \ou, which forms minute needles, m. p. 171° ; 


(2) an isomeric nitro-derivative, C,,.H,O,N,, obtained as a crystalline 
powder, m. p. 263°, and (3) mp'-dinitro-B-p-hydrocyazoxybenzene, 
NO 


2 
0f S-Nino-~ ». 185° . 
NO; >-N:NO-€__ DOH, m. p. 185°. T. H. P. 


Oxidation of Azoketones and Azonitriles. A. ANGELI (Atii 
R. Accad. Lincet, 1915, [v], 24, i, 1185—1190). —Benzeneazo-p- 
acetophenone, NPh:N-C,H,*COMe, prepared by condensation of nitroso- 
benzene (1 mol.) and p-aminoacetophenone in acetic acid, forms 
shining, red laminez, m. p. 115°, and gives an owime, C,,H,,ON,, 
m. p. 169°. When oxidised in acetic acid solution by means of 
hydrogen peroxide, it yields the two isomeric benzeneazomy-p-aceto- 
phenones: (1) NPh:NO-C,H,*COMe, m. p. 132°, which forms an oxime, 
C,,H,,0,.N,. m. p. 181°, and (2) O:NPh:N-C,H,-COMe, m. p. 92°. 
When oxidised by means of alkaline permanganate, the former of these 
azoxy-ketones yields B-azoxybenzenecarboxylic acid (compare Angeli 
and Valori, A., 1913, i, 533), whilst both yield the red p-Aydroxy- 
benzeneazo-p-acetophenone, OH*C,H,-N:N-C,H,-COMe, m. p. 134°. 

Benzeneazo-p-benzophenone, N Ph: N: C,H, -COPh, m. p. 106°, similarly 
obtained from nitrosobenzene and p-aminobenzophenone, i is oxidised 
by hydrogen peroxide to an azoxy-compound, C,,H,,0,N,, m. p. 
72°, which was not investigated owing to the small quantity 
available. 

Benzeneazo-p-phenylacetonitrile, NPh:N-C,H,°CH,°ON, _ similarly 
obtained from nitrosobenzene and p-aminophenylacetonitrile, forms 
orange-red laminz, m. p. 127°, and, when treated with hydrogen 

roxide, yields the isomeric benzeneazoxy-p-phenylacetonitriles : 
(1) O:NPh:N-C,H,°CH,°CN, m. p. 94°, and 

(2) NPh:NO- C,; H, *CH,°CN, 
m. p. 132°; the latter compound yields’ B-azoxybenzenecarboxylic acid 
when oxidised by means of permanganate. T. H. P. 


So-called Benzeneazoanthranol and its Methyl Ether. G. 
Onarrikr (Atti lh. Accad. Sci. Torino, 1914—1915, 50, 589 —604; Gazzetta, 
1915, 45, i, 502—516).—The ethers of hydroxyazo-compounds are re- 
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garded as O-ethers, whereas to the corresponding hydroxyazo-compounds 
themselves some ascribe the enolic formule and others the ketonic 
formule of quinonehydrazones. 

The author discusses more particularly the case of benzeneazo- 
anthranol (compare Meyer and Zahn, A., 1913, i, 536), which he 
regards as anthraquinonephenylhydrazone, the enolic azoic formula 
being assigned only to its O-benzoyl derivative. The reasons advanced 
are briefly as follows: The absence of marked basic properties in this 
compound and in its methyl ether; the facility with which these 
compounds yield anthraquinone, even at the ordinary temperature ; 
the fact that certain so-called enolic reactions, such as that with 
bromine water, are given by arylhydrazines and probably also by 
hydrazones, so that in the present case they cannot be attributed to the 
presence of the enolic grouping ; and the complete failure of the diazo- 
scission characteristic of azo-compounds. 

Treatment of anthraquinonephenylhydrazone (compare Kaufler and 
Suchannek, A., 1907, i, 225) with nitric acid (D 1°48) in ethereal 
solution yields anthraquinone and phenylhydrazine, the latter then 
undergoing more or less complete oxidation to benzenediazonium 
nitrate according to the conditions ; this reaction yields also a small 
proportion of an unstable base, which reduces Fehling’s solution with 
evolution of nitrogen and becomes intensely coloured in the air. 
Similarly, the methyl ether of anthraquinonephenylmethylhydrazone, 
when treated with nitric acid (D 1:48) in ethereal solution, yields 
anthraquinone and as-phenylmethylhydrazine, together with a small 
proportion of an auto-oxidisable base, probably analogous to that ob- 
tained from anthraquinonephenylhydrazone ; no trace of benzene- 
diazonium nitrate is formed, such an oxidation of phenylmethyl- 
hydrazine necessitating the preliminary elimination of the methyl 
group, which adheres strongly to the nitrogen atom. 

If the methyl ether is treated with nitric acid dissolved in excess of 
ether and the mixture is kept cold, a compound, C,,H,,0,N,, separates, 
which forms orange-red leaflets with a golden reflexion, m. p. 
240—241° (decomp.), and is probably a mononitro-derivative of the 
methyl ether. It dissolves in concentrated sulphuric acid giving a 
reddish-brown solution, from which it is reprecipitated unchanged on 
dilution, On prolonged boiling with concentrated hydrochloric acid 
and a little alcohol, it is hydrolysed completely into anthraquinone 
and a base, ©,H,O,N,, which crystallises in transparent, yellow, 
prismatic needles, m. p. 142°, becoming opaque after a few hours, 
reduces Fehling’s solution and ammoniacal silver nitrate solution in 
the cold, and is probably as-p-nitrophenylmethylhydrazine, 

NH,'N Me’C,H,NO,. 

The formation of the latter, together with anthraquinone, indicates the 
constitution, O:C,,H,:N-NMe-C,H,°NO,, for the compound, m. p. 
240—241°, The formation of such a compound, containing the nitro- 
group in the aromatic nucleus, by the action of nitric acid on the 
methyl ether furnishes a further proof of the great resistance 
generally exhibited by the quinonic grouping towards nitric acid 
compared with that of the aromatic nucleus, T, H. P. 
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Transformation of Arylhydrazine Nitrates, NH Ar-NH,.HNO,, 
into Aryldiazonium Nitrates, NO,-NAriN, by the Action of 
Nitric Acid. G. Cuarrier (Atti R. Accad. Sci. Torino, 1914— 1915, 
50, 779—793 ; Gazzetta, 1915, 45, i, 516—528).—In studying the 
action of nitric acid in ethereal solution on anthraquinonepheny)- 
hydrazone, the author found that phenylhydrazine nitrate, obtained 
together with anthraquinone by a primary hydrolysis, undergoes more 
or less complete transformation into benzenediazonium nitrate (com- 
pare preceding abstract), The same change occurs when pheny!- 
hydrazine (1 mol.) and anthraquinone (1 mol.) are treated together 
with ethereal nitric acid ; in absence of the quinone, small proportions 
of aryldiazonium nitrate are obtained, but in this case the reaction 
proceeds in a totally different manner. 

The author has investigated the influence of anthraquinone on the 
reaction of nitric acid with other arylhydrazine nitrates and has 
also compared the activities of different quinones, in equimolecular 
proportions, in influencing the action of nitric acid on various ary]l- 
hydrazine nitrates. The quinones employed were: p-benzoquinone, 
which oxidises pheny/hydrazine with liberation of nitrogen and oxidises 
as-phenylalkylhydrazines into tetrazones, but reacts with o-nitro- and 
op-dinitro-phenylhydrazines with formation of p-hydroxyazo-com- 
pounds ; thymoquinone or its polymeride, which yields arylhydrazones 
with arylhydrazines ; 8-naphthaquinone and phenantbraquinone, which 
form o-hydroxyazo-compounds ; anthraquinone, which does not react 
with phenylhydrazine, but yields various arylhydrazones by indirect 
methods, and acenaphthenequinone, which reacts with arylhydrazines, 
forming arylhydrazones. 

The results obtained confirm the conclusion that the transformation 
of arylhydrazine nitrates into aryldiazonium nitrates by the action of 
ethereal nitric acid proceeds in different ways according as quinones 
are present or absent. In the former case, the aryldiazonium nitrate 
is formed in large proportion, the quinone apparently impeding the 
action effected by the nitric acid in absence of quinone ; only traces of 
nitrous vapours are evolved. In the latter case, the energetic reaction 
which takes place is accompanied by copious evolution of nitrogen and 
nitrous fumes, and can be readily explained as a simple oxidation of the 
arylhydrazine nitrate. The fact that nitrie acid or its decomposition 
products are capable of oxidising arylhydrazine nitrates to aryl- 
diazonium nitrates is not surprising in view of the transformation of 
arylhydrazines into diazonium salts effected, under certain conditions, 
by mercuric oxide or the halogens. 

With some quitones, for instance, B-napbthaquinone and thymo- 
quinone, the above reaction is almost quautitative and is found to 
take place by way of the nitrate of the corresponding hydroxyazo- 
compound ; diazo-scission of the latter yields the diazonium nitrate, 
which is accompanied by the normal product of diazo-scission, namely, 
the corresponding nitrophenol. In the case of anthraquinone, which 
exerts a comparatively slight effect on the reaction, nitroanthranol is 
not found, but this could not be expected, since anthraquinonearyl- 
hydrazones are decomposed by nitric acid into anthraquinone and ary!- 
hydrazines, which, at temperatures somewhat above the ordinary, are 
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readily transformed in small amount into aryldiazonium nitrates. 
p-Benzoquinone, phenanthraquinone, and acenaphthenequinone do not 
hinder the conversion into aryldiazonium nitrates, which would take 
place by oxidation in their absence. 

The properties of several new arylhydrazine nitrates which have 
been prepared show that, contrary to the usual statement, these 
compounds are in general highly stable, and may be fused unchanged 
in small quantities and recrystallised by cooling. In most cases, their 
decomposition by heat occurs slowly and with liberation of gas at 
temperatures a few degrees above the melting points. When heated 
slowly, they exhibit contraction in volume before, sometimes con- 
siderably before, they melt to colourless liquids. They are extremely 
soluble in water or 95% alcohol, and crystallise well from absolute 
alcohol ; all contain 1 mol. of acid to 1 mol. of base. 

Phenylhydrazine nitrate, m. p. 145—146°, melts without decom- 
position, and begins to turn yellow oniy at about 170° and to exhibit 
appreciable decomposition, with development of gas, at 185—190°. 

o-Tolylhydrazine nitrate forms shining, white leaflets, contracting at 
about 75°, m. p. 98—-100°. 

m-Tolylhydrazine nitrate forms heavy, slender, acicular crystals, 
m. p. 145—147°, which begin to contract about 20° below their 
melting point. 

p-Zolylhydrazine nitrate forms shining, white crystals, m. p. 
152—153°, previously softening. 

m-4-Xylylhydrazine nitrate forms shining, white laminz, m, p. 
146—147° (decomp.). 

Wy Cumyl-5-hydrazine nitrate forms shining, colourless leaflets, m. p. 
137—138° (decomp.). 

o- Anisylhydrazine nitrate forms a voluminous, gelatinous mass, m, p. 
108° (decomp. ). 

p-Anisylhydrazine nitrate forms colourless, prismatic, acicular 
crystals, m. p. 95—96° (decomp.), which are rapidly turned red and 
then violet by the action of light and air. 

p-Phenetylhydrazine nitrate forms shining, white laminz, contracting 
at 98—100°, and turning red in the light and air, m. p. 107—108° 
(decomp.). = EF. 


Action of p-Nitroso-bases on Hydrazines, Otro Fiscuer and 
W. Jonannes (J. pr. Chem., 1915, [ii], 92, 60—-73).—By the inter- 
action of phenylhydrazine and as-phenylmethylhydrazine with p-nitroso- 
aniline and its alkyl derivatives, Fischer and Wacker (A., 1888, 1286 ; 
1889, 702; compare also Fischer and Hepp, A., 1888, 460) have 
described a number of condensation products, which they termed diazo- 
benzenenitrosoanilines. It is now pointed out that these compounds 
are simply the p-amino-substitution products of the diazoxyamino- 
benzenes, obtained by Bamberger (A., 1898, i, 20; 1899, i, 589) by 
the condensation of diazonium salts with B-phenylhydroxylamine, and 
are best represented by one of the following formule : 


O 
4 
NR,*C,H,-NO:N-NPhR’ or NR,*C,H,;N———N-NPh-R’. 
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The authors prefer the second of these two formule, as they find that 
the product from p-nitrosodimethylaniline and as-phenylmethyl- 
hydrazine (R and R’=Me) can be volatilised without undergoing 
decomposition, a behaviour which would not be expected if the com- 
pound contained a quinquevalent nitrogen atom, as shown in the first 
formula. 

The new condensation products described below were all prepared by 
the interaction of the p-nitrosoaniline hydrochlorides and arylhydrazine 
acetates in aqueous or dilute acetic acid solution at 0°. 

p-Ethylaminobenzenediazoxyaminobenzene, NHEt:C,H,-N,O-NHPh, 
from p-nitrosoethylaniline and phenylhydrazine, forms yellow prism; 
or leaflets, decomp. 122—123°, and is decomposed by boiling dilute 
mineral acids or alkalis, with evolution of nitrogen and the formation 
of various products, amongst which phenol and p-nitrosoethylaniline 
have been identified. 

p-Ethylaminobenzenediazoxymethylaminobenzene, 

NHEt:C,H,°N,O-N MePh, 

prepared from p-nitrosoethylaniline and as-phenylmethylhydrazine, 
crystallises in canary-yellow needles, m. p. 97°. 

p-Methylaminobenzenediazoxymethylaminobenzene, yellow prisms, 
m. p. 98—100°. 

p-Dimethylaminobenzenediazoxyphenylaminobenzene, 

NMe,°C,H,°N,O-N Ph,, 

from p-nitrosodimethylaniline and as-diphenylhydrazine, forms yellow 
needles or prisms, m. p. about 150° (decomp.). p-Alethylaminobenzene- 
diazoxyphenylaminobenzene, yellow needles, decomp. 167°.  4-p- 
Dimethylaminobenzenediazoxyaminobromobenzene, from p-bromopheny]- 
hydrazine and p-nitrosodimethylaniline, forms yellow needles or prisms, 
m. p. 128° (decomp.), and is decomposed by boiling dilute sulphuric 
acid into bromobenzene and p-aminodimethylaniline, with evolution of 
nitrogen. 

p-Dimethylaminobenzenediazoxymethylaminobenzene yields a 
picrate, small, yellow prisms, methiodide, lustrous, yellow leaflets or 
clusters of needles, m. p. 147°, and on reduction with zine dust and 
acetic acid at 0° is converted into methylaniline, y-aminodimethy]- 
aniline, and as-phenylmethylhydrazine. When boiled with dilute 
sulphuric acid, it yields, amongst other products, phenol and methy!- 
aniline. 

The picrates of the diazoxyamino-com pounds, C,,H,,ON, (microscopic, 
yellow prisms) and C,,H,,ON, from p-nitrosoaniline and as-phenyl- 
methylhydrazine (loc. cit.), yellow needles, decomp. about 114°, are 
also described. 

The compound from a-naphthylhydrazine and p-nitrosodimethylaniline 
spontaneously decomposes even at a low temperature with separation 
of naphthalene and evolution of nitrogen. 

B-p-Dimethylaminolbenzenediazoxyaminonaphthalene, 

NMe,°C,H,°N,O-NH-C,,H,, 
from f-naphthylhydrazine and p-nitrosodimethylaniline, forms yellow 
needles. 

Semicarbazide reacts with p-nitrosodimethylaniline and p-nitroso- 
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aniline, yielding p-dimethylaminobenzenediazoxycarbamide, 
NMe,°C,H,°N,O-NH-CO:-NH,, 

stellar aggregates of greenish-yellow needles, m. p. about 181°, and p- 

aminobenzenediazoxycarbamide, yellow needles, which begin to decompose 

above 220°. F. B. 


Oxidation of Dimethylaminoazobenzene. A. AnceE xi (Atti R. 
Accad. Lincei, 1915, [v], 24, i, 1190—1192).—Numerous investigations 
made by the author have shown that, when treated with hydrogen 
peroxide in acetic acid solution, compounds containing an azo-group 
take up only one oxygen atom, with formation of azoxy-compounds, 
O:NR:NR. A different course is taken by this reaction when the 
azo-com pound contains a third tervalent nitrogen atom. When this 
atom is present in the form of an amino-group, the compound under- 
goes the usual transformations of aromatic amino-derivatives, and the 
hydroxylamine derivative, which is probably formed in the first phase, 
undergoes successive oxidation to nitroso- and nitro-compounds, and is 
partly transformed into substances containing new azo- and azoxy- 
groups. Much more simple is the case of a disubstituted amino- 
compound, with which the aminic nitrogen atom takes up an oxygen 
atom to form the corresponding oxide. 

Thus p-dimethylaminoazobenzene is converted in this way into the 
compound, NPh:NO-C,H,-NMe,:O, which forms shining, golden 
lamine, m. p. 127°(decomp.), and yields a sulphate, (C,,H,,0.N5).,H,SO,, 
m. p. 156° (decomp.), In aqueous solution, the base is reduced by 
hydrogen sulphide, giving p-dimethylaminoazobenzene, and also by 
hydroxylamine hydrochloride or hydrazine sulphate. When treated 
with bromine and subsequently reduced with tin and hydrochloric acid, 
it yields a base, which is converted into p-bromobenzanilide by benzoyl 
chloride. Since, under similar conditions, ordinary azoxy-compounds 
do not furnish salts, it must be assumed that the acid of the sulphate 
is united to the group O:NMe,°; the salt is, therefore, probably an 


oxonium compound, *>O:NMe,” (compare Meisenheimer, A., 1913, 


i, 447). Since the nitrogen atom united to the two methyl groups and 
the oxygen atom is quinquevalent, structures for the base and its 
salts similar to those suggested by Hantzsch for the dimethylamino- 
azobenzenes and their salts are not possible and, indeed, the base and 
its salts are of the same colour. 
Oxidation of the sodium salt of helianthin by similar means yields 
a compound which forms yellow crystals, m. p. 233° (decomp.), and is 
not reddened by acids ; this compound was not investigated further. 
T. H. P. 


Action of Azoimide on Quinone. E. Otivert-ManpaLa and 
E. CaLperaro (Gazzetta, 1915, 45, i, 307—313).—In benzene solu- 
tion, the action of azoimide on p-benzoquinone yields quinhydrone 

N 


Ns 
and the azide, oH Nou. The nitrogen-free compound described 
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by Escales (A., 1905, i, 145) is probably quinbydrone, and the fact 
that this author did not observe the formation of the azide is pro- 
bably due to the low concentrations employed. The results now 
obtained indicate that hydrochloric acid and azoimide act similarly on 
quinone, The most satisfactory explanation of the reaction in the 
former case is that given by Schmidlin (A., 1911, i, 727), and on this 
basis it may be assumed that the interaction of azoimide and quinone 
proceeds in the following stages : 
(1) O:C,H,:0 + N,H = OH:C,H,N,°OH ; 

(2) OH-C,H,N,-OH + 0:0,H,:O = O:C,H,N,:0 + OH-O,H,:OH ; 
(3) quinone +qumol=quinhydrone; (4) quinhydrone +azoimide = 
quinol + OH-C,H,N,°OH, and (5) quinol + 0:C,H,N,:O — quinone + 
OH:C,H,N,-OH. Owing to the ease with which the N,-group under- 
goes isomerisation, the existence of the azide, O:C,H,N,-O, is possible 
only on the assumption that the velocity of transformation into the 


, ° : /\-NH : 
triazole compound, O:C,H,N,;O —>| | ne, is very small com- 
oo 


pared with that of the reaction O:C,H,N,:0 —> OH:C,H,N,°OH. 

The action of a large excess of azoimide on quinone results in the 
precipitation of greenish-grey leaflets showing metallic lustre ; after 
about fifteen minutes, these dissolve in the liquid with development of 
heat. The substance thus precipitated decomposes at about 100°, or, 
if slowly heated, at 130°, and has the composition of the additive com- 
pound, O,H,,C,H,O,,N,H. It has been shown by Meyer (A., 1908, i, 
731) that, with acids and certain metallic chlorides, quinone forms 
unstable, highly coloured, additive compounds, some of which contain 
benzene of crystallisation. 

Triazoquinol, OH-C,H,N,°OH, forms nacreous leaflets, and assumes 
a red colour io the light. It is exceedingly stable towards shock, but 
explodes violently when heated. When heated with aqueous alcchol 
or treated with cold acid or alkali, it yields nitrogen and azoimide, and 
when shaken with a benzene solution of quinone it gives quinhydrone 
without evolution of nitrogen. It dissolves in ammonia solution, 
giving a green coloration which changes to red, nitrogen being 
liberated. T. H. P. 


The Non-Acid and Non-Alkaline Hydration of Protein. 
Martin H. Fiscaer and Anne Sykes (Kolloid. Zeitsch., 1915, 16, 
129—144).—The hydration (swelling) of colloids under the influence 
of acids and alkalis has been frequently investigated, but com- 
paratively little is known with respect to the effects produced by 
substances of neutral character. These are presumably of great 
importance in the hydration of colloids (proteins) in the animal 
organism, and information ou the subject has been sought by 
experiments in which the influence of carbamide, pyridine, and 
ethylamine on the hydration of gelatin was determined. 

The hydration of gelatin in contact with water is increased by the 
addition of carbamide. If hydrochloric acid or sodium chloride is added 
to the carbamide solutions, the hydration increases, but decreases on the 
addition of dextrose. 
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The swelling of gelatin in water is also increased by the addition of 
pyridine, but this is partly due to the alkalinity of the solution, for on 
the addition of gradually increasing quantities of hydrochloric acid to 
a pyridine solution, the hydration is found to become smaller at first, 
but increases on the addition of larger quantities of acid. The swelling 
of gelatin in a pyridine solution is reduced by the addition of sodium 
chloride, but the dehydrating action of the salt decreases as the 
quantity of sodium chloride added is increased. Dextrose has also a 
dehydrating effect on the swelling of gelatin in pyridine solutions. In 
this case the effect increases with the concentration of the dextrose. 

The effect of hydrochloric acid on the swelling of gelatin in solutions 
of ethylamine is similar to that observed with pyridine solution. 
Sodium chloride has a dehydrating effect which increases with the 
salt concentration, and dextrose behaves similarly. H. M. D. 


Action of Chymosin [Rennet] and Pepsin. III. Different 
Susceptibility of Pepsin and Chymosin to Alkali. OLor 
HamMARSTEN (Zeitsch. physiol. Chem., 1915, 94, 291—323. Compare 
this vol., i, 726).— A new method is described for preparing from the 
gastric mucous membrane of young calves (one to two days old), a 
solution containing pepsin and chymosin with only traces of extraneous 
protein and other substances. 

The acid extract of the gastric mucous membrane as ordinarily 
prepared is exactly neutralised with sodium hydroxide solution, using 
as indicator blue, red, and neutral litmus papers, After twenty-four 
hours, the liquid is centrifugated and the deposit, after careful washing, 
ground with water in a mortar. The turbid liquid is diluted with 
water to about the same volume as the original extract and filtered 
until clear. The bright, colourless filtrate may be preserved for a 
considerable time under toluene. 

The solution thus obtained contains 0-012 to 0-040%% of solid matter, 
and possesses peptic and chymotic powers. When it is treated with 
sodium hydroxide solution at room temperature, the pepsin is destroyed 
very much more quickly than the chymosin, so that after a short time 
a solution is obtained which contains only a slight amount of peptic 
power, although it still retains the power of rapidly clotting milk. 
This result confirms the view that pepsin and chymosin are separate 
enzymes, . W. B. 


Influence of Sodium Hydroxide on the Synthesising and 
Hydrolysing Properties of a-Glucosidase (Glucosidase of 
Bottom Yeast Dried in the Air). Es. BovurqueLot and A. 
Avusry (Compt. rend., 1915, 161, 184—186. Compare this vol., i, 
604).—The authors have studied the effect of adding increasing very 
small amounts of sodium hydroxide to solutions of dextrose in 
aqueous methyl alcohol containing a-glucosidase, the direct effect of the 
alkali on the sugar (compare Lobry de Bruyn, A., 1896, i, 116) being 
eliminated by a similar series of solutions from which the enzyme was 
omitted. The synthesising action is not appreciably affected so long 
as the medium remains faintly acid ur even neutral to phenolphthalein, 
but as soon as this stage is passed, and alkalinity can be detected, 
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synthesis ceases, addition of further alkali producing isomerisation. 
Similarly, the same amount of alkali which stops synthesis also stops 
the hydrolysis of the methyl glucoside by the same enzyme. W. G. 


Arginase : New Titrimetric Method for its Investigation. I. 
Antonino Ciements (Atti R. Accad. Lincei, 1914, [v], 23, ii, 
517—523. Compare this vol., i, 606).—The action of arginase 
on arginine may be followed by titration, in presence of form- 
aldehyde, of the arginine solution with J/5-sodium hydroxide 
solution, before and after the action of the enzyme (compare 
Sérensen, A., 1908, i, 115). When titrated in this way, carbamide 
acts as a neutral compound, arginine sulphate as a monobasic 
acid, and ornithine sulphate as a dibasic acid. Consequently, 
when arginine is converted into carbamide and ornithine, the amount 
of alkali required for neutralisation is doubled. 

Arginase is found to occur, not only in the pressed juice, but also in 
the aqueous extract of the livers of mammals. ee 


Some Heterocyclic Organo-Silicon Compounds. Artur 
Byapin (Ber., 1915, 48, 1236—1242)—The only cases described 
hitherto of compounds containing rings of which the constituent atoms 
are only carbon and silicon are rather indefinite substances prepared 
by the action of sodium on a mixture of silicon tetrachloride with 
trimethylene bromide or o-dichlorobenzene (Hart, Brit. Ass. Rept., 
1887, 661). By the action of the organo-magnesium compound derived 
from 1 : 5-dibromopentane on silicon tetrachloride in ethereal solution 
the author has obtained cyclopentamethylenestlicon dichloride, 


CH,"CH.\g. 
CHs<oH’. CH. 2>SiCl,, 
as a clear pungent liquid, b. p. 169 5—170-5°/764 mm. (corr.), D7’ 1°1560, 


n>* 1°46973, which is bydrolysed by water with formation of a 
yellowish-brown solid representing in all probability a polymeride of 
cyclopentamethylenesilicone, CH, i CH > SiO. 

If in the above synthesis, dimethylsilicon dichloride is taken in 
place of silicon tetrachloride, the product is dimethylcyclopenta- 
methylenesilicane, CH oH” Or 2>SiMe,, a colourless, easily in- 
flammable liquid of feeble. cam phor-like odour, b. p. 133—134°/ 
752°9 mm. (corr.), D? 0°8039, n> 1:43940. An attempt to prepare 
diethylcyclopentamethylenesilicane in a similar manner gave only an 
impure product, b. p. 184—194°. i 


Physiological Chemistry. 


Phagocytes and Respiratory Centre. H. J. Hampurcer 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 1325—1342).— 
Phagocytosis is accelerated by exposing phagocytes for half an 
hour to a medium from which oxygen has been almost entirely 
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removed. After five hours, retardation sets in. The respiratory 
centre behaves in an analogous manner; lack of oxygen causes 
increased respiration up to a certain point. There is a corre- 
sponding behaviour of the two species of cells when exposed to 
potassium cyanide, carbon dioxide, or anesthetics (here lack of 
oxygen will explain the reaction). Increased sensitiveness as a 
result of partial oxygen withdrawal is probably a general pheno- 
menon, and is further illustrated by the behaviour of the “vomit- 
ing centre.” W. D. H. 


The Hydrogen Ion Concentration of the Blood under 
Various Abnormal Conditions. M. L. Menten and G. W. Crite 
(Amer. J. Physiol., 1915, 38, 225—232).—The hydrogen ion con- 
centration of the blood during certain emotions, such as fright 
and anger, is increased up to pH=7°00. This is probably due to 
increased carbon dioxide tension. In anesthesia caused by ether, 
nitrous oxide, and chloroform, it may be increased to the same 
extent; the change in acidity begins when the anesthetic begins 
to react with the blood, and depends on the degree of anzsthesia ; 
restoration to normal is complete forty-five minutes after the 
administration ceases. In two cases of shock, the acidity of the 
blood was greatly increased. The blood flowing from the adrenal 
gland is always more alkaline than other venous blood; this is 
local, and is due to adrenaline. W. Dz. H. 


Urinary and Blood Nitrogen in the Dog after Feeding. 
O. H. Perry Piper and J. Harotp Austin (Proc. Soc. expt. Biol. 
Med., New York, 1915, 12, 179—181).—The non-protein nitrogen 
in the blood (Folin’s method) reaches its maximum two hours 
after feeding, and returns to its original level in about ten to 
fourteen hours. On an excessive meat diet, the increase may be 
25—40 mg. in six to eight hours, and even after twenty-four hours 
the original level is not reached. The curve follows closely that 
of urinary nitrogen. The total amount of urine varies in- 


dependently. W. D. H. 


The Sugar Content of the Blood of Cats under the In- 
fluence of Cocaine. Epwarp W. E. Scuear (Amer. J. Physiol., 
1915, 38, 269—273).—Cocaine in itself causes no effect on the 
sugar of the blood. Hypoglycemia when observed was due to 
excitement. W. D. H. 


The Amino-acid Content of the Blood. Paut Gyérey and 
Epearp Zunz (J. Biol. Chem., 1915, 21, 511—537).—In dogs, the 
amino-acid content of the whole blood, and of plasma and cor- 
puscles, is very constant; it is increased by hemorrhage, but with 
simultaneous injection of Ringer’s fluid it falls. It does not 
change on a protein-poor diet (potatoes), but rises markedly on a 
protein-rich diet (beef), especially in the corpuscles and in the 
arterial blood. W. D. H. 
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The Origin of Antithrombin. Grorcr P. Denny and Georce R. 
Minor (Amer. J. Physiol., 1915, 38, 233—247).—The work of previous 
observers, which showed that antithrombin is formed in the liver, 
is supported. Although normally no difference is found between 
hepatic and other venous blood, yet when stasis is produced, the 
liver alone shows a definite increase of antithrombin. Perfusion 
of the liver with defibrinated blood causes an increase of anti- 
thrombin in the perfusate, whereas perfusion of other parts shows 
no increase, or usually a decrease. Injection of small amounts of 
thrombin into the portal circulation caused a slight rise in anti- 
thrombin, but attempts to stimulate the liver to antithrombin 
formation by means of bile-salts, secretin, and electric stimula- 
tion failed. Dogs with phosphorus poisoning and liver destruc- 
tion show a marked increase in antithrombin and a diminution of 


fibrinogen in their blood. W. D. H. 


The Effect of Serum on Tissues. 8, Fexpsrein (Proce. Soc. 
expt. Biol. Med., New York, 1915, 12, 187—191).—Instead of 
Abderhalden’s complex dialysis method of examining enzymes in 
serum, a method is proposed, and has been used with good results, 
of noting the changes produced on the tissue in micsoscopic 
sections. W. D. H. 


Enzyme of Saliva which Separates Hydrogen Sulphide 
from Horse-radish. M. H. P. P. van Harrr (Arch. Néerland, 
1915, [iii B], 2, 377—-384).—It was found that hydrogen sulphide 
is produced when horse-radish is mixed with saliva, and that more 
is produced in a mixture of a given weight of horse-radish 
and saliva, obtained by masticating, than with horse-radish 
finely ground with sand and mixed with saliva, indicating that the 
enzyme of saliva becomes adapted. The activity of the enzyme 
is increased by masticating horse-radish every day for a month. 
The enzyme, which is not identical with ptyalin, is not always 
present in saliva. Pure oil of mustard does not give the same 
action as horse-radish when mixed with saliva. N. H. J. M. 


The Physiology of the Stomach. XXV. Normal Human 
Gastric Juice. A.J. Cartson, H. Hacer, and M. P. Rogers (Amer, 
J. Physiol., 1915, 38, 248—268).—The observations were mainly on 
the appetite juice obtained from two cases of gastric fistula. 
Details are given of the total solids, specific gravity, osmotic con- 
centration, and total nitrogen. Most of the nitrogen is present as 
protein, a little as ammonia and amino-acids; the proteins, in- 
cluding mucin, undergo autodigestion when the juice is incubated 
at 38°. The protein is not toxic, although it acts as sensitiser to 
serum proteins. The acidity of the freshly secreted juice is 0°5% 
hydrochloric acid; the subsequent reduction which occurs is ex- 
plained in the same way as Boldyreff (A., 1914, i, 617) explains it. 
Figures are also given for total chlorides, and experiments on the 
concentration of pepsin indicate that pepsin occurs in excess of the 
needs of the body. This large excess explains how it is that 
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reduction does not impair gastric digestion, and the uselessness of 
commercial pepsin clinically. W. D. H. 


Acidity Curves in the Stomach and Duodenum. J. F. 
McCuienvon (Amer. J. Physiol., 1915, 38, 191—199).—Using the 
recently introduced methods of the author (see this vol., ii, 689), 
it is found that the acidity of an adult stomach rises rapidly 
during the first one and a-half to three hours after a meal, and 
then remains stationary until nearly all the food has left the 
stomach. The rise is slower with a heavy meal rich in protein. 
The height to which the acidity rises is a personal characteristic. 
The duodenal contents are slightly alkaline; the hydrogen ion 
concentration is about 0°00000002. The acidity of the infant’s 
stomach (first month) rises slowly for fifteen minutes to one hour 
after nursing, and then rises rapidly until the stomach is empty, 
so that in four hours it may be as acid as in the adult; this 
activates pepsinogen, but as there is so little milk left in the 
stomach by this time, peptic digestion appears to be unimportant. 
The infant’s duodenum is more acid than the average acidity of 
the stomach ; pepsin is always present, and peptic digestion must 
take place there. W. Dz. H. 


Metabolism of Amino-acids in the Organism. VI. Fate of 
Amino-acids Contained in the Lumen or Mucus of the 
Intestine. Uco Lomsprosoand Camitio Artom (Atti R. Accad. Lincei, 
1915, [v], 24, i, 863—869. Compare this vol., i, 616, 857).—The 
amount of amino-acids in blood is invariably increased after circu- 
lation through an intestinal segment, and with blood containing 
no added amino-acid, the increase is almost always greater than 
the amount disappearing from the intestinal mucus. It may be 
that the enzymes of the mucus behave similarly to those of the 
pancreatic secretion, which is able to effect alternate hydrolysis 
and synthesis of fat according to the medium in which it acts and 
to its treatment (compare Lombroso, A., 1913, i, 664). 

In cases where considerable proportions of amino-acids are intro- 
duced into the blood, their increase in the latter is always less 
than the diminution observed in the intestine. No sensible varia- 
tion in the content of acetone compounds occurs, and the propor- 


tion of ammonia is always raised, but to a limited extent. 
z. OP. 


Fat Absorption from the Stomach. Emm J. Baumann (Proc. 
Soc. expt. Biol. Med., New York, 1915, 12, 183).—Histologically 
demonstrable fat enters the stomach walls by physicochemical - 
processes, but in no case could any increase of fat in circulating 
fluids be shown. The conclusion drawn is that no true absorp- 
tion of fat occurs in this organ. W. D. H. 


Metabolism in the Dog before and after Splenectomy. 
Samuet Gotpscumipt and R. M. Pearce (Proc. Soc. expt. Biol. Med., 
New York, 1915, 12, 198).—The removal of the spleen in dogs pro- 


duces no change in metabolism of nitrogen, fat, or iron. 
W. D. H. 
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The Influence of the Composition and Amount of the 
Mineral Content of the Ration on Growth and Reproduction. 
E. V. McCottum and Mareverite Davis (J. Biol. Chem., 1915, 21, 
615—643).—It has been generally assumed that excess of any 
mineral salt in diet is got rid of by excretory channels; it is, 
however, important to ascertain the effect of prolonged administra- 
tion of unsatisfactory mineral mixtures, as it is well known that 
unbalanced salt solutions profoundly affect egg-cells. The present 
experiments on rats (illustrated by tables and charts) form a pre- 
liminary attempt to throw light on the subject. It was found 
that, provided other factors in the ration are adequate, growth 
and health are normal even although the mineral portion varies 
widely in amount, and even if it is highly acid. This, however, is 
not sufficient evidence that the ration is really adequate; it is only 
physiologically sufficient if normal reproduction and rearing of 
young at the normal intervals takes place also. An addition of 
salts to correct the mineral content of wheat fulfilled these con- 
ditions when butter-fat was given also. The work is in progress, 


and judgment on many points is for the present withheld. 
W. D. H. 


The Preservation of the Life of the Frog’s Egg, and the 
Initiation of Development by Increase in Permeability. J. F. 
McCiendon (Amer. J. Physiol., 1915, 38, 163—172).—Fertilisation 
or electric stimulation increases the permeability of the frog’s egg 
so that sodium, potassium, lithium, magnesium, calcium, chlorine, 
SO, and CO, ions diffuse out at a faster rate; probably the swell- 
ing of the “pericardium of the egg” due to pure salt solution is 
caused by too great increase in permeability. In spite of the 
outward diffusion of salts, the egg absorbs water, and if this is 
prevented by the addition of osmotic substances, segmentation and 
gastrulation do not occur. The rapid swelling of the unfertilised 
egg is probably the cause of its death; the increase in permeability 


on fertilisation lowers the osmotic pressure and saves its life. 
W. OD. Hz. 


The Perfusion of the Mammalian Medulla; the Effect of 
Calcium and Potassium on the Respiratory and Cardiac 
Centres. D. R. Hooxer (Amer. J. Physiol., 1915, 38, 200—208).— 
The medulla of the dog may be successfully perfused with a saline 
solution in which dog’s blood corpuscles are suspended. The 
cardiac and respiratory centres continue to act for upwards of 
two hours. The perfusing fluid must be properly aérated; an 
apparatus for this purpose is described. If calcium predominates 
over potassium, the respiratory centre is stimulated, and the 
heart’s rate increased; if potassium predominates, the reverse 
occurs. When the accelerator nerves are cut, increase of potassium 
causes cardiac slowing, and increase of calcium slight cardiac 
acceleration. When the vagi are cut, increase of calcium causes 
definite cardiac acceleration, whereas increase of potassium pro- 


duces slight cardiac slowing. W. D. H. 
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Metabolism of Amino-acids in the Organism. VIII. Action 
of Hepatic Tissue on Amino-acids Added to Circulating 
Ringer’s Solution. Uco Lomsroso and Corrapvo Lucuertt (Atti R. 
Acead. Lince?, 1915, [v]. 24, i. 1253—1258).—When Ringer’s liquid 
containing an amino-acid is circulated through isolated dog’s liver, 
a diminution occurs in the content of the amino-acid in the liquid 
depending on its character, being greatest for asparagine and least 
for leucine; glycine and alanine occupy intermediate positions. 
In the case of leucine, the loss in the solution is more than counter- 
balanced by the increased amount of amino-acids in the hepatic 
tissue, whilst with asparagine such increase is small. In all 
instances, the amount of ammonia in the liquid and tissue after 
the circulation is moderately high, the deficit of amino-acid being 
largely, although not completely, accounted for in this way. 
When Ringer’s solution, without amino-acid, is circulated through 
isolated dog’s liver, a certain quantity of amino-acid passes from 
the tissue into the liquid ; in one experiment, the amount of amino- 
acid in the tissue diminished, and in another, in which the circu- 
lating liquid contained dextrose, it showed marked increase. In 
all the experiments, whether amino-acids were added or not, and 
whether the animal was previously fed or kept for a long time 
without food, the proportion of ketogenic substances in the hepatic 
tissue diminished considerably ; such diminution was not accounted 
for by passage of these substances into the circulating liquid, which 
invariably contained only small amounts of them. The conclusion 
is therefore drawn that, even without the co-operation of the 
oxidising action of the blood, hepatic tissue is capable of consuming 
ketogenic substances. x mF. 


The Function of the Liver in Formation of Urea from Amino- 
acids. B. C. P. Jansen (7. Biol. Chem., 1915, 21, 557—561).— 
Contrary to the opinion of Folin and to the perfusion experi- 
ments of Fiske and Karsner, it is shown that if the arterialisation 
of the blood is properly maintained in perfusion experiments, the 
liver plays an important part in the production of urea from the 
amino-acids glycine, leucine, and alanine. W. Dz. H. 


Recognition of Histidine by Colour Reactions. Herrmann 
Pauty (Zattsch. physiol. Chem., 1915, 94, 427—428. Compare 
Aldrich, this vol., i, 99).—Polemical. The author maintains that 
since the diazo-reaction is twenty to fifty times as delicate as any 
other colour reaction for histidine, the positive outfall of the diazo- 
reaction indicating the presence of histidine in the pituitary lobe 
should not be disregarded because of the negative results afforded 
by other histidine colour reactions. H. W. B. 


Chemical and Chemico-physical Properties of Muscles and 
Muscular Juices. V. Content of Water, Total Nitrogen, and 
Extractive Nitrogen in White and Red Striped Muscle. G. 
Quacuiantetto (Atti R. Accad. Lince’, 1914, [v], 23, ii, 634—638. 
Compare this vol., i, 479).—In birds, the solid residue of white 
muscle is constantly and sensibly greater than that of red; with 
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the rabbit, the two are almost equal. The total nitrogen content 
of white muscle is invariably greater than that of red muscle with 
both birds and the rabbit, the difference being the greater in the 
latter case; the extractive nitrogen is also the more abundant in 
white than in red muscle. ya me 


Metabolism of Amino-acids in the Organism. V. Metabolism 
of Amino-acids Circulating in Functioning Muscle. Uso 
LomBroso and Lupovicr Parerni (Atti R. Accad. Lincei, 1915, [v], 24, 
i, 870—876. Compare this vol., i, 616, 857).—The diminution in 
the amount of amino-acid dissolved in blood circulating in active 
muscular tissue is markedly greater than that occurring under 
similar conditions in resting muscle. The accumulation of amino- 
acids in muscular tissue, which is the principal cause of the dis- 
appearance of the amino-acids from the blood in resting muscle, 
is not exhibited with functioning muscle; with the latter, the con- 
tent of amino-acids preexisting in the tissue sometimes even 
diminishes. When blood alone is circulated through active muscle, 
the total amino-acids in the blood and muscular tissue often de- 
crease. The amount of ammonia in the blood after circulation 
varies considerably in different experiments, and bears no rela- 
tion to the extent to which the amino-acids disappear. Still more 
variable results are obtained with reference to the formation of 
acetone substances. Contrary to the statements of Embden and 
his collaborators (A., 1906, ii, 375; 1908, ii, 515), muscular tissue 


is capable of forming acetone substances in marked quantities, 
and alanine, far from exerting an inhibiting influence on the pro- 
duction of acetone, may actually be the origin of it. ‘ve Se A 


Arginase. II. Its Distribution in the Organism and among 
the Vertebrates. Antonino Ciementi (Atti R. Accad. Lincei, 1914, 
[v], 28, ii, 612—616).—The results of the investigation of arginase 
by the author’s titrimetric method (this vol., i, 912) are in 
accord with those obtained by Kossel and Dakin’s method of pre- 
cipitation with silver nitrate. 

Arginase is present in the liver of mammals, amphibia, and 
fishes, but not in that of birds or, in general, reptiles. It is con- 
tained in the kidneys of mammals, but, whilst hepatic arginase 
is found both in the aqueous extracts and in the pressed juice, that 
of the kidneys of mammals cannot be obtained by simple aqueous 
extraction. The enzyme is absent from aqueous extracts of the 
spleen, intestinal mucus, and muscles of mammals, birds, amphibia, 
reptiles, and fishes. 

Attention is drawn to the following two points: (1) The lack of 
arginase in the liver of those vertebrates with which the liver 
elaborates uric acid in place of carbamide, namely, birds and 
reptiles, and its occurrence in the liver of all other vertebrates 
with which carbamide is secreted. (2) The presence of arginase 
in the kidneys of mammals, and the impossibility of obtaining it 
by simple aqueous extraction of renal tissue from other vertebrates, 
with the sole exception of birds. 
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A biological demonstration is thus furnished of the participation 
of arginase in the liver of mammals (amphibia and fishes) in the 
elaboration of carbamide. Further, the presence of the enzyme 
in the kidneys, and its absence from the liver, of birds, throw light 
on the physiological determination of the formation of ornithuric 
acid, which, with these vertebrates, occupies the place of hippuric 
acid among the catabolic products of the urine. as me Ee 


Metabolism of Creatine and Creatinine. X. The Relation- 
ship Between Creatine and Creatinine in Autolysing Tissue. 
Victor C. Myers and Morris S. Fine (J. Biol. Chem., 1915, 21, 
583—599).—Creatine is transformed into creatinine, and vice 
versa, even in pure solutions, at a constant rate, which represents 
0°5% per day at body temperature. In autolysing muscle, the 
change of creatine to creatinine is more than three times as rapid, 
a rate which compares with that of the formation of creatinine 
in the body. Since the creatinine is removed by the kidneys 
almost as rapidly as it is formed, the transformation in the body 
must proceed at maximum intensity; a high temperature during 
autolysis, or in the body (fever), has the same effect. Creatine 
added to autolysing muscle undergoes the same fate, but added 
creatinine inhibits the reaction or reverses it. In autolysis there 
is no destruction of the substance; the question of enzyme action 
is postponed. In autolysing blood (human), there is increase in 
both creatine and creatinine, and the same is true for rabbit’s liver. 
In the bird, the metabolism is different, for there creatine, not 
creatinine, is excreted in the urine, and creatinine is not absent 
from the blood, and autolysis of muscle shows no difference from 
that seen in mammals. The following view is taken of the meta- 
bolic significance of the observations. Creatinine is present in 
muscular tissue in higher concentration than in other tissues; this 
suggests that muscle is the seat of creatinine formation; most of 
the creatine in the body is present in muscle also; this substance 
has a definite concentration in a given species of animal, and 
during an autolysis is converted into creatinine at a constant rate. 
If this reaction occurred in vivo, the well-known constancy of 
creatinine elimination would be explained. Since the muscle 
creatine and the urinary creatinine are constant, there must be a 
definite ratio between the two. This would be the equivalent of 
a daily conversion of creatine to creatinine of about 2%. When 
creatine is administered to men or animals, the conversion into 
creatinine corresponds very well with this figure, and the same 
rate is seen in autolysing muscle. In fevers there is a definite 
relationship between the rise of temperature and creatinine excre- 
tion; the same influence on the formation of creatinine is seen in 
autolysis when the temperature is raised. W. D. iH. 


Physiology of Lactation. W. L. Gaines (Amer. J. Physiol., 
1915, 38, 285—312).—Transfusion of blood from a pregnant to a 
lactating goat temporarily inhibits the secretion of milk. Ex- 
tracts of the placenta and mammary gland from a pregnant cow 
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have the same effect. Transfusion of blood from a heavy-milking 
goat into a low-milking one fails to accelerate the secretion. 
Pituitrin acts on the muscular tissue of the mammary gland even 
in an excised gland. Nursing, milking, and the insertion of a 
cannula into the duct excite reflexly this muscular tissue, and 
this does not occur during anesthesia. The loss of volume in the 
udder after milking is nearly equal to that of the milk drawn. 
Passing milk through a filter separates it into fractions of different 
fat-content. Physical filtration may account in part for the rise 
in fat-content of the milk with progress in milking. W. D. H. 


Some New Constituents of Milk. I. Phosphatides. Tuomas 
B. Osporng and Atrrep J. Wakeman (J. Biol. Chem., 1915, 21, 
539—550).—-Knowing that milk contains all the nutrients neces- 
sary for growth, and recognising that its proteins, fats, carbo- 
hydrates, and salts are not all sufficient, the knowledge of all con- 
stituents, present in however small amount, is thus a matter 
of special importance. Working as the authors have done with 
thousands of litres, the possibility of dealing with these has not 
been missed, and the present paper deals with the phosphatides 
the existence of which in milk has been denied by some workers. 
Brodrick-Pittard (Biochem. Zeitsch., 1914, 67, 382) affirms there 
are two phosphatides in it, and this is confirmed. They can be 
isolated from alcoholic extracts of the coagulum obtained by boil- 
ing the milk serum after the caseinogen has been precipitated by 
dilute hydrochloric acid. One is a monoamino-monophosphatide 
resembling the typical lecithin (stearyl-oleyl lecithin) of the text- 
books. The other is a diamino-monophosphatide resembling Dun- 
ham’s carnaubon. These are possibly combined with protein, not 
lactalbumin, but some other protein. W. D. H. 


The Catalase Reaction of Milk. H. B. Taytor (J. Roy. Soc. 
New South Wales, 1914, 48, 319—332).—The accelerating action of 
milk on the decomposition of hydrogen peroxide is attributable to 
the presence of the enzyme, catalase. The catalysis of hydrogen 
peroxide by this means is shown to be a reaction of the first order, 
but the velocity constants vary very greatly with samples of milk 
of different ages, K having a maximum value when the milk is 
about twenty-two hours old. The initial increase is probably due 
to the production of catalase in the milk by bacteria derived from 
the udder or from the air, and the subsequent decrease to the in- 
hibitive action of lactic acid. Pure catalase solution, prepared 
from milk by precipitating the caseinogen with acetic acid, 
and the enzyme by adding alcohol to the filtered  solu- 
tion, and subsequently treating it with water in the presence of 
chloroform, readily decomposed hydrogen peroxide, and the rate 
of decomposition was proportional to the concentration of the 
enzyme. The reaction was not a typical first-order reaction, as 
increase in the concentration of the hydrogen peroxide caused a 
decrease in the value of XK, showing that it has an inhibiting 
influence on the action of the enzyme. The value of the tempera- 
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ture-coefficient for the range 0—15° is 1°47, a figure which agrees 
with that given by Senter for blood catalase (A., 1903, ii, 661). 
The optimum temperature is in the vicinity of 25°. Tables are 
given showing the effect of increase of temperature and increase in 
concentration of hydrogen peroxide on the rate of inactivation of 
the catalase calculated from Tammann’s formula (A., 1896, ii, 
243). The rate of inactivation is thus shown to be two and a-half 
times as fast at 15°, and two hundred times as fast at 50°, as it is 
at 0°. The effect of potassium cyanide and hydrogen cyanide on a 
dialysed solution of milk catalase was also observed. The 
behaviour of these substances was quite different from that of 
hydrogen peroxide, for although they decrease the activity of the 
enzyme (decrease in KX), yet they increase its stability (decrease in 
K,, the rate of inactivation), and hence more hydrogen peroxide 
is actually decomposed with increasing concentrations of cyanide. 
The effect in these directions of hydrogen cyanide was about ten 
times as great as that of the equivalent amount of potassium 
cyanide. The author draws the conclusion that the catalase of 
milk is analogous to that obtained from the blood. G. F. M. 


A Complement-stimulating Substance in Cow’s Milk. R. T. 
Hewett and C. Revis (J. Hygiene, 1915, 15, 1—10. Compare 
this vol., i, 70)—The substance which acts as complement in 
milk shows certain characters which lead to doubt as to its 
true nature; it is, however, definitely shown by the experiments 
recorded that the hemolytic system (heated ox-serum, guinea-pig’s 
corpuscles) is of a peculiarly sensitive character in regard to ox- 
complement in the presence of milk. W. D. H. 


Physico-chemical Researches on Animal Liquids. IX. Curve 
of Neutralising Force of Urine. G. QUAGLIARIELLo and E., 
p’Agostino (Atti R. Acead. Linceit, 1914, [v], 23, ii, 638—645). 
Compare A., 1912, ii, 185, 1158)—The authors have traced the 
curves of neutralising force of a normal urine, an artificial urine 
of the composition given by Meyer (Neuberg’s Handbuch, “ Der 
Harn, ete.,” 1911, 4), and of a solution of 0°05 mol. of potassium 
dihydrogen phosphate per litre, this corresponding approximately 
with the mean concentration of the phosphoric acid in urine. For 
greater (negative) values of log[/H’| than —6, the curves for the 
natural and artificial urines are almost parallel, equal additions of 
acid or alkali producing equal variations in the reaction. But for 
smaller values of log[H'] than -—6, these two curves differ 
markedly, the neutralising force of the artificial urine being con- 
siderably lower than that of the physiological liquid. The curves 
for the artificial urine and for phosphoric acid exhibit great 
similarity. 

The differences here observed between natural and artificial 
urines may depend on: (1) the presence of small proportions of 
organic components of which little is known, particularly as regards 
their physico-chemical behaviour, or (2) the fact that urine does 
not contain in a pre-formed condition all the constituents deter- 


i. 922 ABSTRACTS OF CHEMICAL PAPERS. 


mined by chemical analysis. Since organic compounds of which 
little is known occur in urine in only minute proportions, thie 
authors regard the second of these explanations as the more 
probable. pe 


Creatinuria. Atonzo Enaiesert Taytor (J. Biol. Chem., 1915, 
21, 663—665).—In two children, one suffering from hypo- 
pituitarism, the other from recurrent vomiting, creatine was found 
in the urine; this was not explicable as due to interference in the 
colour reaction of acetone substances, or to deficiency of carbo- 
hydrate in the diet; the figure for urinary ketones was normal in 
the first case and low in the second. In four normal children 
creatine was also found. In the child, creatine is only incompletely 
transformed into creatinine. W. D. H. 


The Wassermann and Luetin Reactions in Leprosy. W. 
Fiercuer (J. Hygiene, 1915, 15, 102—128).—Certain cases of leprosy 
give the Wassermann reaction, and this does not appear to be 
always due to antecedent syphilis. Leprosy does not cause the 
luetin reaction to become positive. W. D. H. 


Sterilisation of Vaccines. F. E. Taytor (J. Hygiene, 1915, 15, 
163—168).—Sterilisation by exposure to ultra-violet rays is un- 
certain. Heating is recommended, and even boiling does not 


destroy the antigenic and immunising powers of staphylococcal 
vaccines ; less satisfactory results were obtained by the addition of 
antiseptics. W. D. H. 


The Action of Anesthetics in Preventing Increase of Cell- 
permeability. J. F. McCienpon (Amer. J. Physiol., 1915, 38, 
173—179).—Anesthetics in the concentration which retards 
development (2—3% alcohol or 0°5% ether) tends to inhibit the 
permeability-increasing action of a V/10-solution of sodium nitrite 


on the eggs and embryo of the pike (/soz). W. D. H. 


The Action of Sodium Chloride in the Prevention of Proteo- 
toxin Shock. Hans Zinsser, Cuartes C. Lies, and James G. 
Dwyer (Proc. Soc. expt. Biol. Med., New York, 1915, 12, 204—208). 
—The protective action of a hypertonic salt solution on anaphylaxis 
in guinea-pigs is not due to its inhibitory action on the alexin; the 
protective action is also seen in animals injected with proteotoxins 
(Friedberger’s anaphylatoxins). Dale concluded that protection 
in anaphylaxis is due to the decreased irritability of smooth muscle. 


The present paper shows that the same is true in proteotoxin shock. 
W. D. H. 


Injurious Effect, Attributable to an Acid Intoxication, of 
an Exclusive Oat Diet. A. Moreen and C. Brcer (Zeitsch. physiol. 
Chem., 1915, 94, 324—336) —Rabbits cannot be maintained in health 
on an exclusive oat diet. Addition of dicaleium phosphate or of 
sodium chloride to the food does not remove its injurious action ; 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 923 


but if calcium carbonate, or, better, sodium hydrogen carbonate, 
is substituted for the above salts, the diet is rendered innocuous, 
and the rabbits increase in weight. These results are in accord 
with the view that the injurious effect of the oat diet is not due 
to a lack of calcium salts, but to an insufficiency of basic sub- 
stances in the oat to neutralise the sulphuric and phosphoric acids 
formed in the tissues by the oxidation of proteins. H. W. B. 


Distribution of Arsenic in Liver Tissue in Cases of Poison- 
ing. Leon A. Ryan (J. Amer. Chem. Soc., 1915, 3'7, 1959—1960).— 
Experiments with dogs on the oral or subcutaneous administra- 
tion of sodium arsenite show that the arsenic is evenly distributed 
throughout the various lobes of the liver. J. C. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Calcium Cyanamide Hinders Denitrification. Corrapo Lumia 
(Atti R. Accad. Lincei, 1914, [v], 23, ii, 659—662).—Experiments 
made with an artificial nutrient solution to which potassium nitrate 
and soil are added show that the presence in the culture liquid of 
0°15% of calcium cyanamide prevents denitrification. Thus, besides 
furnishing assimilable nitrogen to the soil, calcium cyanamide per- 
forms the important function of retarding the serious losses of 
nitrates often occurring. This observation explains the “ post- 
humous” action of calcium cyanamide noticed during field experi- 
ments by various investigators, who found that the cyanamide 
exerts a more lasting and uniform effect than either ammonium 
sulphate or sodium nitrate. In view of the great rapidity with 
which the biochemical decomposition of nitrates takes place under 
favourable conditions, it is advisable, when nitrates are applied to 
the soil, to mix these with an equal weight of calcium cyanamide. 


2 HB. P. 


The Ferments of Rum. E. Kayser (Compt. rend., 1915, 161, 
181—184. Compare this vol., i, 359)—An examination of the 
total amount of volatile acids and the relative proportions of the 
three volatile acids, formic, acetic, and butyric, formed by each 
of the three types of yeast, bottom yeasts (I), Schizosaccharomyces 
(II), and levures a voile (III), concerned in the preparation of 
rum. The total acidity is higher the less acid the medium is to 
commence with (compare Fernbach, A., 1913, i, 231). The relative 
amounts of fixed and volatile acids is the same for type II whether 
in surface or deep cultures, but this does not hold good for the 
other two types of yeasts. The amount of formic acid produced 
increases on passing from a neutral to an acid medium, yeasts of 
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types II and III giving the maximum amount. The amount of 
butyric acid formed is highest in neutral media. The relative 
proportions of butyric and acetic acids produced vary with different 
varieties of the same type of yeast and with the nature of the 
medium. On the addition of nitrogenous food, yeasts of types I 
and II give with mineral nitrogen almost entirely acetic acid, 
whilst with amide nitrogen there is an increase in the formic acid, 
and with peptone there is only a slight diminution in the butyric 
acid content. These two types of yeasts give proportionately more 
butyric acid at 25° than at 35°. W. G. 


Permanence of Certain Enzymes of Yeast. Arminius Bau 
(Chem. Zentr., 1915, i, 1216—1217; from Woch. Brawerei, 1915, 32, 
141—143).—The permanence of certain enzymes in fresh top and 
bottom yeast in similar products of 1896, dried at room tempera- 


-ture, and in bottom yeasts of 1903 (dried at 25°, or at 25° and 


subsequently at 105°), has been investigated. The results are 
given in the form of a table, the chief points in which are the 
following: invertase, maltase, and melebiase are among the most 
permanent enzymes; trehalase and oxydase are least stable, whilst 
zymase, catalase, reductase, and yeast-chymosin are sensitive and 
readily altered. The individual enzymes were not isolated, but 
used in conjunction with the dry yeast cells unless special experi- 
ment showed this to be undesirable. 

Fresh yeast contains considerable quantities of zymase, invertase, 
maltase, melebiase, carboxylase, and catalase; endotryptase, 
oxydase, and reductase are less plentifully present, whilst trehalase, 
emulsin, amygdalase, lipase, and yeast-chymosin are only present 
in small quantity in German yeast. 

The detection of emulsin in yeast is carried out as follows. A 
small quantity of dry yeast is added to a 5% solution of amygdalin 
and a little thymol. After twenty-four hours, the solution is 
filtered and distilled, and hydrocyanic acid detected in the filtrate 
by conversion into Prussian-blue. H. W. 


Certain Antiseptic Chloro-compounds Suitable for the Treat- 
ment of Wounds. Henry D. Dakin (Compt. rend., 1915, 161, 
150—153).—A hypochlorite solution, suitable for the treatment of 
wounds, since it contains no free alkali or chlorine, is best pre- 
pared as follows. 200 Grams of bleaching-powder are mixed with 
a solution of sodium carbonate (140 grams) in 10 litres of water. 
The mixture is shaken, and after thirty minutes the clear liquid 
is siphoned off and filtered through cotton wool. The filtrate is 
made just neutral or very feebly acid to phenolphthalein by the 
addition of boric acid. Such a solution kills Staphylococci in two 
hours at a concentration of hypochlorite below 1 in 500,000. In 
the presence of blood serum, the concentration must be from 1 in 
1000 to 1 in 2000. Wounds can be subjected to continuous irriga- 
tion with this solution for several days without marked irritation 
of the skin. The solution has a high antiseptic power, possesses a 
certain hemostatic action, and has the property of dissolving 
necrosed tissues. 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 925 


Certain sodium salts of sulphonylchloroamides have been prepared 
and examined for the same properties. The salts tried were sodio- 
benzenesulphonylchloroamide, C,H;*SO,*NNaCl, and _ sodio-p- 
toluenesulphonylchloroamide, CsH,Me*SO,*NNaCl. Both of these 
substances are strong antiseptics, and have but little toxic action. 
Their aqueous solution can be used in the treatment of wounds at 
a much higher concentration than the hypochlorites. They are 
not capable of dissolving necrosed tissue, and since they possess 


marked hemolytic properties, must not be intravenously injected. 
W. G. 


Action of Radium and its Emanation on the Germination of 
Higher Plants. Henri Acutnon and Tuéirkse Ropert (Ann. Inst. 
Pasteur, 1915, 29, 261—273).—-The results of experiments with pea 
seedlings subjected to the action of radiations from radium bromide 
contained in sealed tubes showed a decided retarding effect, less, 
however, than that observed by Stoklasa (Compt. rend., 1912, 155, 
1096). A solution of radium bromide containing 0°001 mg., which 
is of the same order as the amount employed by Stoklasa, was 
without effect. 

In a third series of experiments, different plants were grown 
under bell jars, both without and with radium contained in a small 
ebonite box covered with a piece of mica, so as to allow the emana- 
tion to diffuse. It was found that, under the influence of radium, 
the development of the plants was considerably accelerated. As 
regards the forms of the plants, the diameters of the stems at 
different points were somewhat diminished, whilst the distances 
between the knots were greatly increased. The examination of 
sections of the stems showed that the width of cells was greatly 
diminished and the length greatly increased by the action of the 
emanation, recalling the phenomenon of etiolation. N. H. J. M. 


Formation of Hydrogen Cyanide in the Germination of 
Seeds. IV. Ciro Ravenna (Atti R. Accad. Lincei, 1914, [v], 23, ii, 
302-306. Compare this vol., ii, 381).—For the estimation of 
ammonia in plants, Bosshard’s method, in which the aqueous ex- 
tract is acidified with hydrochloric acid and treated with excess 
of phosphotungstic acid, and the precipitate thus obtained dis- 
tilled in presence of magnesium oxide, gives results in complete 
accord with those yielded by Longi’s method (compare Sellier, A., 
1903, ii, 329; 1905, ii, 60). In order to prevent the phospho- 
tungstic acid precipitate from passing through the filter, it is 
advisable, except when peptone is present, to add a little powdered 
tale to the liquid prior to precipitation. 

The proportion of hydrogen cyanide in germinating seeds of 
Phaseolatus lunatus at first increases to a maximum, and then 
diminishes as germination proceeds. This behaviour is similar to 
that observed with other cyanogenetic seeds. T. H. P. 


Direct Assimilation of Free Atmospheric Nitrogen by 


Plants. Eva Mamet and Gino Powtaccr (Atti R. Accul. Lincei, 
1915, [v], 24, i, 966—971).—The results obtained by Oes (Zeitsch. 
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Bot., 1913, 5, 145) and by Molliard (this vol., i, 198) do not in- 
validate those of the authors’ experiments (A., 1910, ii, 645; 1911, 
ii, 759). Oces states that free nitrogen is assimilated by Azolla, but 
not by Salvinia auriculata, Lemna trisulea, Lemna gibba, or 
Lemna polyrrhiza ; this author, however, cultivated the plants in a 
solution containing excessive proportions of calcium chloride, which 
has an injurious effect on them. With Raphanus sativus, Molliard 
obtained positive results in four cases and negative in six. This 
irregularity is due to: (1) the use of an unsuitable nutrient 
medium, 50 grams of dextrose per litre causing marked plasmolysis 
of the cells of the root apex; (2) insufficient food supply; and (3) 
estimatioa of the nitrogen by Kjeldahl’s method, which is inapplic- 
able to certain types of nitrogenous compounds; the authors 


employed Jodlbauer’s modification of Kjeldahl’s method. 
ye 


Action of Stimulants on the Development of Plants. BP. 
Scuuuze (Landw. Versuchs-Stat., 1915, 8'7, |—24).—Pot experiments 
in which sugar beets were grown in a mixed soil of sand and loam 
with farmyard manure, ammonium nitrate and minerals, and 
different manganese compounds. In every case, the application 
of manganese resulted in increased yields and in increased produc- 
tion of sugar. The greatest yield was obtained with the smallest 
amount of manganese nitrate (Mn=1°'2 gram per 20 kilos. of soil), 
whilst with larger amounts of manganese nitrate the increase was 
less. With other manganese compounds (except the sulphate) the 
yield increased with the increase in the amount of manganese. 
When aluminium sulphate was added to manganese sulphate, the 
yield rose with the increased applications. The most favourable 
forms of manganese seem to be the phosphate and (with aluminium 
sulphate) the sulphate. In a mixture of hydroxide and carbonate 
as much as 12°2 grams per 20 kilos. of soil had no injurious effect. 

The results of pot experiments in which oats, mustard, and peas 
were manured with “radioactin” showed that the application of 
this substance resulted in increased yields, fruit production being 
especially increased. The results seem to be due to stimulation 
only, without increased assimilation of nutrients. 

“ Radioactin”’ consists mainly of aluminium silicate, containing 
only a small amount of radium salt and relatively large amounts 
of thorium. The amounts employed were approximately 0°02 to 
0°2 gram per kilo. of soil. With the lowest and highest' amounts 
the yields of oat grain were increased by 7°7% and 17°8% respec- 
tively. In practice, however, the cost would be considerable. 

N. H. J. M. 


Presence in Plants of Hzmatoid Compounds of Iron. I. 
G. Gota (Atti R. Accad. Lincet, 1915, [v]. 24, i, 1239—1243).—By 
extraction with sodium carbonate solution, and subsequent. pre- 
cipitation by means of acetic acid, the author has obtained from 
sawdust, bark, the leaves of Parietaria officinalis, dried but non- 
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fermented grass, beer-yeast, Lactarius controversus, and Peni- 
cillium glaucum, a brown, amorphous substance rich in iron, which 
is, however, detectable only after incineration. This substance 
may be purified by dissolution in solutions of sodium hydrogen 
carbonate or borax, and precipitation by acidification. Treatment 
with potassium hydroxide at 200—240° in absence of air, extrac- 
tion of the alkaline mass with absolute alcohol, addition of glycerol 
and ether to the alcoholic solution, and addition of ether and 
acetic acid to the glycerol solution, result in the separation of a 
brown, amorphous compound, almost insoluble in neutral solvents, 
but soluble in pyridine. This compound yields a_ brown, 
amorphous, readily soluble picrate, which melts easily and burns 
with a slight deflagration, giving a luminous flame. The iron may 
be detached from the organic part of the molecule slowly by acetic 
acid, and more rapidly by aqueous alkali. 

Four different compounds appear to be obtainable from the 
materials named above, the first being soluble in alkaline alcohol, 
the second in glacial acetic acid, the third insoluble, and the fourth 
inorganic. These may correspond with four distinct) compounds 
existing in the plant, or may be the result of an incomplete action 
in the fusion with potassium hydroxide. 

From the results obtained, it seems likely that the condition of 
the metal in these compounds is analogous to that of the metal 
in hematin, and this is borne out to some extent by comparison 
of the spectroscopic characters of the compounds with those of the 


compound obtained from ox-blood by the methods described above. 
ee 


Permeability. I. Hxosmosis of Electrolytes as a Criterion 
of Antagonistic Ion Action. Watter Sritesand [NGvAR J ¢RGENSEN 
(Ann. Bot., 1915, 29, 349—367).—Twenty discs of potato, 
1 cm. in diameter, weighing about 0°5 gram, were washed in dis- 
tilled water, dried on filter paper, and placed in 100 c.c. of solu- 
tion, the conductivity of which was measured from time to time. 
In some experiments, living bean plants were used. The substances 
employed as external medium included both poisons and nutritive 
salts, and were used in concentrations of V/1000. No qualitative 
difference was observed between the behaviour, as regards per- 
meability to electrolytes, of potato discs and the roots of entire 
bean plants, which seems to indicate that the methods are suitable 
for general use. 

It seems reasonable to assume that, within certain limits, the 
rate of exosmosis is a measure of toxicity. A decrease in this rate 
when certain ions are added to solutions containing poisonous ions 
might be due to the same cause that produces what is called 
antagonism. Attention is called to the complexity of the pheno- 
mena and to the necessity of considering each case separately. 
Results obtained at different temperatures should be carefully 
analysed before conclusions can be drawn. N. H. J. M. 


The Osazone Method of Locating Sugars in Plant Tissues. 
Sypney Manenam (Ann. Bot., 1915, 39, 369—391).—The plant tissues 
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are placed in a glycerol solution of phenylhydrazine hydrochloride 
and sodium acetate, and heated for an hour at 98—100°. Some 
diffusion of cell contents may occur during the heating, but this 
will be less than when aqueous reagents are employed. Leavulose 
very readily yields an osazone, and in preparations heated for half 
an hour, crystals, frequently arranged in sheaves, are often formed 
before cooling. Dextrose may fail to give positive results if pre- 
sent in very small concentrations. The crystals are usually shorter, 
and form spherical clusters. Sucrose, when present in sufficient 
quantity, may be partly hydrolysed during the heating; the yield 
of crystals is, however, much less than with dextrose. 

Maltose, when heated for an hour, forms a golden-yellow syrup, 
from which crystals may form. The production of such syrup 
inside starch-forming cells which have been treated with Senft’s 
reagent probably indicates the presence of maltose. 

N. H. J. M. 


Stereochemistry and Biological Action of Ammonium Com- 
pounds. F. Prare (Atti R. Accad. Lincet, 1915, [v], 23, ii, 292—296. 
Compare this vol., i, 487).—In concentrations of WV /50—WJN /3200, 
ammonium nitrate exerts an injurious influence on Avena sativa, 
whereas ammonium chloride favours the development to some 
extent. This is probably due to the fact that the nitrate is less 
dissociated than the chloride, so that its less dilute solutions con- 
tain free hydrogen ions, which arrest root development (loc. ctt.). 


as 2 


The Presence of Choline in the Shoots of Aralia cordata. 
K. Mryaxe (J. Biol. Chem., 1915, 21, 661—662).—In addition to 
guanine and xanthine (this vol., i, 758), these shoots also contain 
choline. W. D. Hi. 


The Active Substance in Baccharis coridifolia (Mio-Mio). 
J. Branpt (with G. Scwarrrer) (Arch. Pharm. 1915, 253, 
195—201).—This is a plant which grows to a large size 
in Argentina, and is avoided by animals except in the last 
extremity of hunger. The leaves and flowers are very toxic, the 
chief symptom being acute gastro-enteritis. It was used by the 
Indians, under the name Mio-mio, as a drug, and is still frequently 
used in blistering ointments, the action being as powerful as that 
of cantharides. 

Arata (1877) extracted the plant with amyl alcohol in the 
presence of lime, and obtained a crystalline substance, which he 
called ‘“baccharin,” and assumed to be an alkaloid. It is now 
found that amyl alcohol does extract a crystalline compound, but 
that it is not toxic. The real active principle was found in a light 
petroleum extract. The concentrated solution was treated with 
alcohol, which precipitated a non-toxic resin and a non-toxic white 
compound, CsoH,0, needles, m. p. 80°, which could not be 
oxidised, brominated, or acetylated, whilst the residual baccharis 
oi (10 grams from nearly 2 kilos. of the dried plant) was very 
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active. Sodium carbonate and dilute sulphuric acid only removed 
small amounts of non-poisonous substances, but the toxicity was 
destroyed by sodium hydroxide. J. C. W. 


Constituents of Gloriosa superba. HusertT WILLIAM BENTLEY 
CLewerR, STANLEY Josepn Green, and Frank Turin (T,, 1915, 107, 
835—846).—An examination of the extracts of the dried tubers 
of Gloriosa superba, Linn., from Ceylon, has revealed the presence 
of the following definite compounds, in addition to amorphous pro- 
ducts and an enzyme, which readily hydrolyses amygdalin: 
(1) benzoic acid ; (2) salicylic acid; (3) 2-hydrozy-6-methoxybenzoic 
acid, m. p. 135°, which gives a violet coloration with ferric chloride, 
and on methylation yields methyl 2: 6-dimethoxybenzoate, long, 
colourless needles, m. p. 88°; the identity of this acid was estab- 
lished by the preparation of the last-named ester from the crude 
mixture of 2: 4- and 2: 6-dihydroxybenzoic acids resulting from 
the interaction of resorcinol with water and ammonium carbonate 
at 120—-130°, by vigorous methylation with methyl sulphate and 
potassium hydroxide, and subsequent heating with alkali in 
alcoholic solution, when the ester of 2: 6-dimethoxybenzoic acid 
remained unhydrolysed; (4) choline; (5) dextrose; (6) palmitic 
acid and a mixture of unsaturated acids; (7) small amounts of a 
hydrocarbon, m. p. 63—65°, and a fatty alcohol, m. p. 77°; (8) a 
mixture of phytosterolins, containing stigmasterol glucoside and 
probably sitosterol glucoside; (9) a mixture of phytosterols, which 
contains stigmasterol and probably sitosterol; a mixture of 
alkaloids consisting chiefly of (10) colchicine, which is present 
in the drug to the extent of 0°3%, and has hitherto been known 
to oceur only in Colchicum, together with small amounts of (11) 
an alkaloid, Cy,H,g0,N, or C,;H,;,0,N, pale yellow leaflets, m. p. 
177—178°; and (12) an alkaloid, C,,H,0,;N (?%), long, colourless 
needles, m. p. 267°. 

Colchicine crystallises from ethyl acetate in small, soft, pale 
yellow needles, m. p. 155—157°, has [a]j’* —121°3° in chloroform, 
and forms an aurichloride, soft, yellow needles, m. p. 209°. The 
toxic properties of Gloriosa tubers are due, essentially, to this 
constituent. 


The Distribution of Cyanogen in Grasses, Especially in the 
Genera Panicularia or Glyceria and Tridens or Sieglingia. 
Cart L. Atspere and Oris F. Brack (J. Biol. Chem., 1915, 21, 
601—609).—Twenty-two species of American grasses were ex- 
amined. Cyanogen was found in Tridens flavus, Panicularia 
nervata, P. grandis, and P. canadensis. Three other American 
species of Panicularia did not contain it. Stipa Vaseyi (sleepy 
grass of the south-west), generally regarded as poisonous, did not 
contain cyanogen. W. D. H. 


_ The Blackening of the Leaves of the Wild Indigo (Baptisia 
tinctoria) and the Isolation of a New Phenol, Baptisol. Ernest 
D. Crark (J. Biol. Chem., 1915, 21, 645—660).—Substances of the 
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ester type and acetone are more active in producing the blacken- 
ing than volatile antiseptics, such as chloroform, ethyl ether, and 
toluene, but any agency that disturbs the normal relationships of 
the cells containing enzymes and those containing the substrate 
has the same effect. Probably a hydrolytic enzyme decomposes a 
glucoside, and then an oxydase produces the pigment. A new 
phenol, baptisol, was isolated from the efflorescence on the dried 
leaves blackened by vapour of chloroform, etc. It has the formula 
C,;H,,0O, and m. p. 213° (corr.). Triacetylbaptisol, C,;H,O;Acs, 
has m. p. 189° (corr.); tribenzoylbaptisol, C,;H)O;Bz;, has m. p. 
183° (corr.). This indicates three hydroxyl groups; it also con- 
tains one methoxyl group, and the formula OMe-C,,H,O(OH), is 
suggested. Baptisol is not identical with either of the other two 
phenols (butin and naringenin) with the same formula which have 
been described. W. OD. A. 


Mulberry Leaves: Chemical Composition in the Morning 
and Evening. If. Luciano Picorini (Atti R. Accad. Lincei, 1914, [v}, 
23, ii, 433—437. Compare Atti R. Ist. Veneto, July, 1914).— 
Analyses have been made of mulberry leaves gathered in the morn- 
ing and evening between September 7th aud 16th. The propor- 
tions of water and of protein and non-protein nitrogen found are 
less, and those of dry residue greater, than with spring or summer 
leaves. As is the case with other plants, the leaves accumulate 


carbohydrates, fats, proteins, and other nitrogerous compounds 
under the influence of sunlight, leaves gathered in the evening 
being, therefore, the richer in nutrient substances. 3: ae Be 


Secretions. CC. Mace. A. Tscuircnh and H. Scuktowsky 
(Arch. Pharm., 1915, 253, 102—109).—Although the essential oil of 
nutmeg has been fairly completely investigated (compare Power 
and Salway, T., 1907, 91, 2037), little is known of the carbo- 
hydrates, dyes, and “fats”’ («bid., 1908, 98, 653). 

Finely powdered mace has now been exhausted by light petro- 
leum, alcohol, chloroform, and, finally, water. The brown oil con- 
tained in the first extract gave a large deposit of crystals on cool- 
ing. These were obtained, after forty to fifty crystallisations from 
alcohol, in colourless leaflets, m. p. 70°. The compound was re- 
covered unchanged after boiling with potassium hydroxide, and 
was proved to be neither a glyceride nor a phytosterol, but an acid. 
It is designated macilenic acid, has the formula C,,H,,0., the 
iodine number 111°03, forms well-defined silver, barium, and 
potassium salts, and belongs to the oleic acid series. 

The remaining oil was mixed with a little potassium hydroxide 
and submitted to steam distillation for a week. The residual 
liquid consisted of two layers, the supernatant one containing a 
small amount of the potassium salt of (?) myristic acid. Special 
search was made for glycerol, but none could be found. The 
authors believe that mace does not contain a true fat. When 
distilled under reduced pressure, the oil, freed from macilenic acid, 
gave a fraction, b. p. 280—290°, which solidified on cooling, and 
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crystallised in pearly scales, m. p. 68°. This is a saturated acid 
of the lanopalmitic series, designated macilolic acid. It has the 
formula Cy5H,O;, and forms a silver salt. 

The alcoholic extract contained much colouring matter, waxes, 
and a colourless substance, m. p. 76—77°. The chloroform extract 
contained a phytosterol, m. p. 131°, insoluble in alcohol, and a 
fairly pure dye with deep reddish-yellow colour. The aqueous ex- 
tracts were still yellow, and contained an amylodextrin of the 
formula 6C,H,,0,;,2H,O. J.C. W. 


Oil of the Seeds of Strychnos nux vomica. II. A. Heipv- 
scuka aud R, WaLLenreutTerR (Arch. Pharm., 1915, 253, 202—213. 
Compare A., 1912, ii, 1087).—The unsaponifiable portion of the 
oil has been examined more fully. The material was separated by 
the method of Matthes and Heintz (A., 1909, i, 572) into a resinous 
portion, a phytosterol with m. p. 158°, and a saturated alcohol, 
C,;H;,,OH or Cy;H;9°OH. The latter crystallises in silky tufts from 
isobutyl alcohol, m. p. 188°, a5 + 90°, and forms an acetate, m. p. 
223°, al +74°47°; a propionate, leaflets, m. p. 215°; a benzoate, 
stellar aggregates, m. p. 197°; and a salicylate, leaflets, m. p. 238°. 
The acetate was oxidised by chzomic acid and glacial acetic acid 
to, apparently, oxyamyrin acetate, C,.H;,Os. 

Another alcohol was isolated by dissolving the original substance 
in acetic anhydride. The impure acetate of the above alcohol 
crystallised first, followed, after a day or two, by the acetate, 
colourless leaflets, m. p. 123—124°, of an unsaturated alcohol, 
C.oH;,0,4H,O, m. p. 99°, which behaved like sycoceryl alcohol. 

J.C. W. 


Biochemistry of Sea Weeds. Haratp Kyun (Zeitsch. physiol. 
Chem., 1915, 94, 337—425. Compare A., 1913, i, 435).—The author 
has isolated and compared the various constituents of seaweeds 
belonging to the orders Fucotdeae and Florideae. 

Nitrogen is present as ammonia in all seaweeds, and occurs also 
as nitrate in some and not in others of those examined. Phos- 
phorus is found as phosphate in the young parts of the thallus, but 
not in recognisable quantity in the older portions of the Fucoideae. 
Iodine, as iodide, is similarly distributed, and also occurs as free 
iodine or as a labile iodine compound in the Florideae Bonne- 
maisonia asparagoides and Spermothamnion roseolum. Calcium is 
a constant constituent of the cell walls of all seaweeds, and is 
usually combined with pectic acids. Free organic acids are not 
present in the cells of Fucoideae or of Florideae, but traces of 
oxalates are sometimes found. Several Fucoideae contain from 
5°2 to 6°8% of mannitol. 

The Florideae contain traces of free dextrose, whereas maltose, 
sucrose, and levulose are absent. Some of them also contain con- 
siderable quantities (up to 10% of the dried material) of trehalose. 
In the Fucoideae, dextrose is found in traces, but trehalose is 
absent. Instead, a levorotatory disaccharide is present, which is 
termed lJaminariose. It has not been isolated. 
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Laminarin (loc. cit.) is shown to consist, not of a single poly- 
saccharide, as first described, but of a series of closely related 
polysaceharides with specific rotations varying from -—7° to 
—32°5°. With a rise in the numerical value of the specific rota- 
tion, there is a fall in the molecular weight, an increase in the 
solubility in water, and a decrease in the precipitability with 
alcohol. The lowest member of the series is laminariose, 
2C,H,,0;,H,0. 

Laminarin constitutes 35% of the dried Laminaria digitata. 
Other Fucoideae contain from 7 to 33°4% of laminarin. Laminarin 
is hydrolysed by malt diastase, yielding dextrose. It constitutes a 
reserve foodstuff analogous to starch, which is built up in the 
thallus during the summer and utilised by the seaweed for growth 
and reproduction during the winter, so that the young leaves in 
the spring are devoid of the material. 

The constituents of the cell walls of the Fucoideae are: 
(1) fucoidin, [a],, — 220°; on hydrolysis forms fucose ; (2) algin, the 
calcium salt of algic acid, [a], —136°; (3) fucin, the calcium 
salt of fucie acid, [a], —120°, coloured blue by iodine in 
potassium iodide solution containing 1% of sulphuric acid; and 
(4) cellulose. The possible physiological functions of these various 
substances are discussed. H. W. B. 


The Amino-acid Content of Certain Commercial Feeding 
Stuffs and Other Sources of Protein. E. H. Notzau (J. Biol. 
Chem., 1915, 21, 611—614).—It is probable that in the future, 
protein-feeding will be based on amino-acid make-up. Hence the 
present analyses. The results, given in a table, show many marked 
differences between proteins and protein-containing foods. For 
example, histidine is absent in distillers’ dried grains and the cow- 
pea; non-amino-nitrogen is absent in wheat bran and maize kernel. 
Lysine is abundant in soja bean, distillers’ dried grains, wheat bran, 
dried blood, maize kernel, hemp seed, and sunflower seed, and 
absent in rice, oats, and barley. Mono-amino-acids constitute in 
most cases 50% of the amino-acids present. The high ammonia 
content and the low lysine content of gluten are marked. Pea- 
nut, black walnut, and hickory nut are rich in arginine and poor 
in histidine; the reverse obtains in the pecan. W. D. H. 


Organic Chemistry. 


Vapour Pressures of Propane, Propylene, and »-Butane 
at Low Temperatures. G. A. Burrett and I. W. Rospertson 
(J. Amer. Chem. Soc., 1915, 3'7, 2188—2193).—In an earlier paper 
(this vol., i, 861), the authors determined the vapour pressures of 
ethane and ethylene at low temperatures. The same method has 
now been applied to propane, propylene, and n-butane with the 
following results. For propane, the vapour pressure ranges from 
760 mm, at —44:1° to 3 mm. at —124°2°; for propylene, from 
760 mm. at —47°8° to 3mm. at —127°4°; and for n-butane, from 
760 mm. at —0°3° to 1 mm. at — 99°9°. E. G. 


Trimetbylethylmethane [@:f8-Dimethylbutane] from Pina- 
colin. N. Kisuner (J. Russ. Phys. Chem. Soc., 1915, 47, 1111—1112). 
—Pinacolin hydrazone, CMe,*CMe:N-NH,, b. p. 162°/740 mm., when 
heated in a sealed tube at 180° with solid potassium hydroxjde and 
platinised porous tile, yields 8 : 8-dimethylbutane, a. ae Bs 


Catalytic Hydrogenation I. New Method of MHydro- 
genation of Volatile Substances and the Rate of Hydro- 
genation of Ethylene. J. B. Ratner and E. Emmet Retp 
(J. Amer. Chem. Soc., 1915, 3'7, 2115—2118).—A method of hydro- 
genating volatile substances is described in which a mixture of 
the volatile substance and hydrogen is passed through a non-volatile 
inert liquid in which the catalyst is suspended. In the experiments 
described, the catalyst was prepared by treating infusorial earth 
with solution of nickel nitrate, and adding the moist mass to a 
strong solution of sodium carbonate in order to precipitate the 
nickel as carbonate. The product was washed and dried, then reduced 
by heating it in a current of hydrogen, and afterwards cooled in a 
current of carbon dioxide. On passing a mixture of ethylene and 
hydrogen through melted paraffin at 180° in which the catalyst 
was suspended, it was found that, in the case of mixtures containing 
10% of ethylene, about 70% of the ethylene was reduced when the 
rate of flow was 10 c.c. per minute, whilst in the case of mixtures 
containing a higher percentage of ethylene less regular results were 
obtained. E. G. 


Action of Florida Earth on Unsaturated Compounds. 
L. G. Gurvitscn (J. Russ. Phys. Chem. Soc., 1915, 47, 827—830).— 
When the ethereal extract of the resinous colouring matters removed 
from petroleum by floridin is freed from ether by distillation and the 
residue added to the original decolorised petroleum, the resultant 
product is darker than the untreated petroleum. Since floridin 
contains no substances extractable by organic solvents, its action on 
petroleum must be accompanied by chemical change of some con- 
Stituent of the petroleum. That such change consists in polymerisa- 
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tion of unsaturated compounds is shown by the behaviour of floridin 
towards amylene and the terpenes. 

When freshly rectified amylene, b. p. 39—40°5°, is mixed with an 
equal weight of dehydrated floridin, a considerable rise of temperature 
occurs ; after two hours, about 15% and after two days, about 85% 
of polymerised products, b. p. above 100°, are formed, these con- 
sisting largely of the diamylene obtainable by the action of sulphuric 
acid on amylene. 

In the case of pinene, the addition of 59% of floridin causes vigorous 
boiling and a larger proportion may occasion the projection of the 
whole of the liquid from the containing flask. After careful treatment 
of a specially purified sample of pinene, b. p. (98%) 154°8—157°9°, - 
Di; 0°8627, [a], —39°6°, with 25% of floridin, a liquid, Djj 0°8928, 
[a], —5°0°, was obtained. Fractionation of the latter gave 6—7% of 
camphene, calculated on the weight of the original pinene; this 
yield is capable of being increased considerably. No dipentene was 
found, but 37% of the treated liquid, b. p. above 200°, apparently 
consists of sesqui- and poly-terpenes. 

Polymerisation of amylene is effected also by carbon and by 
alumina, the development of heat in the latter case being more 
marked than with floridin. In the case of pinene, no other absorbent 
causes polymerisation and isomerisation ; addition of blood charcoal 
or alumina is accompanied by generation of comparatively little heat, 
the pinene remaining unchanged. ee 


Interaction of Dimercuriammonium Nitrite and the Alkyl 
Iodides. Prarutta Cuanpra Riy (T., 1915, 107, 1251—1254).— 
The action of alkyl iodides on dimercuriammonium nitrite gives rise 
to nitrogen, mercury, mercurous iodide, and, in addition, an alkyl 
nitrite and a nitroparaffin in nearly equal quantities. This result is 
in harmony with the idea that the mercury compound should decom- 
pose initially according to the equation 

2NHg,NO,=N,+2Hg+2HgNO, 
(compare T., 1910, 9'7, 324), the mercurous nitrite then reacting with 
the alkyl iodide, as the author has previously shown, with formation 
of a nitrite and the isomeric nitro-compound. The course of the 
reaction was quantitatively studied with methyl, ethyl, and csopropy! 
iodides, the nitrite was absorbed in alcohol and estimated volumetrically, 
and the nitro-compound was in each case identified. G. F. M. 


The Conversion of Aliphatic and Aromatic Sulphonic Acids 
into Aldehydes and Phenols. Jonny H. Manpetand Cart NEUBERG 
(Biochem. Zeitsch., 1915, 71, 180—185).—By the action of hydrogen 
peroxide in the presence of minute amounts of a ferric salt, scission of 
the sulphonic acid group in the form of sulphuric acid readily takes 
place from these substances. Ethanesulphonic acid yields, in addition 
to sulphuric acid, when submitted to this treatment, acetaldehyde, 
whereas aminoethanesulphonic acid (taurine) yields aminoacetaldehyde, 
benzenesulphonic acid yields phenol, resorcinol and catechol, and 
toluene-w-sulphonic acid yields benzaldehyde. The yield was not sufli- 
ciently good for the employment of this method as a general one for 
the preparation of aldehydes and phenols. 8. B. 8. 
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Hexylisoamylearbinol. I. Vanin (J. uss. Phys. Chem. Soe., 1915, 
47, 1094—1101).—It has been already shown (A., 1913, i, 1296) that 
nickel carbonate forms an excellent reagent for the removal of 
hydrogen chloride from the chlorohydrin of 8-methyl-e-propyloctan-e-ol. 
It is now found that a similar means serves for the removal of 
hydrogen chloride from ¢-chloro-8-methylundecane. 

Hexylisoamylcarbinol (B-methylundecan-e-ol), 

CH,°[CH,],-CH(OH)-CH,°CH,:CHMe,, 
obtained, together with heptyl alcohol, by the action of magnesium 
isoamyl bromide on heptaldehyde, is a viscous liquid, solidifying in 
snow and salt, b. p. 130—133°/20 mm., D} 0°8392, D* 0°8255, and has 
the normal molecular weight in boiling benzene. With phenylearb- 
imide it reacts with marked heating, giving a crystalline product. 

The formation of heptyl alcohol is explained on the assumption that 
the reaction proceeds in two different directions (R=C,H,,) : 

(1) R-CHO+0,H,,-MgBr = C,H,,-CHR-OMgbr, 
and (2) =CHRBr-O-Mg:C,H,,. Decomposition of the latter complex 
by water yields the primary heptyl alcohol, 
CHRBr:O-Mg:C,H,, + H,O=CH,R-OH + MgBr:OH + C,H). 
A number of similar cases are quoted. 

e-Chloro-B-methylundecane, C,,H.,,Cl, prepared by saturating the 
corresponding alcohol with dry hydrogen chloride, was not obtained in 
a pure state. When boiled with nickel carbonate in a reflux apparatus, 
it yields a hydrocarbon, C,,.H,,, b. p. 204—206°/753 mm., which may be 
either -methyl-A®-undecene, CH,:[CH,];-CH:CH°CH,-CHMe,, or 
f-methyl-A‘-undecene, CH,*[CH,],°CH:CH-CH,°CH,-CH Me,. 

=. Et. P. 


Simple Isomeric Changes of the Glycols and their 
Nitrogenous Derivatives. II. Formation of Propaldehyde 
and Acetone from Propylene Glycol, Propylenediamine, 
Trimetbylene Glycol, and Trimethylenediamine. Cari NEUBERG 
and Bruno Rewatp (Biochem. Zeitsch., 1915, 71, 158—166 ; compare 
this vol., i, 214).—Propylene glycol on distillation with hydrogen 
peroxide in the presence of small quantities of an iron salt yields 
acetone and propaldehyde, Propylenediamine yields the same products 
on treatment with nitrous acid; they can also be obtained from 
trimethylene glycol by the action of hydrogen peroxide and from 
trimethylenediamine by treatment with nitrous acid; in the 
last-named reaction some allyl alcohol was also obtained. The acetone 
was isolated in the form of its p-nitrophenylhydrazone and the 


aldehyde was oxidised by silver hydroxide to propionic acid. 
8S. B. 8. 


Synthetic Open-Chain Terpene Glycol. Vir. Lonatnov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1132—1144).—By the method of reduction 
of esters of tribasic acids previously described (this vol., i, 366), 
glycols of the form, OH-CH,*CHR:-CH,°CH,:OH, are obtained, and if 
the radicle of isohexyl alcohol (3-methy!pentanol) is employed, the new 
glycol will represent a member of the Bé-dimethyloctane series. 

8-Methylpentanol, CHMe,*CH,°CH,-CH,-OH (compare Rossi, 

3 2 


i. 936 ABSTRACTS OF CHEMICAL PAPERS. 


Annalen, 1865, 133, 180; Bouveault and Blanc, A., 1905, i, 13), 
prepared by converting isoamy! alcohol, through the corresponding 
bromide and nitrite, into B-methylvaleric acid and reducing the ethy] 
ester of the latter in alcoholic solution by means of sodium, has b. p. 
151—152°/747 mm., D? 08156, np 1°4142. iso-Hexyl iodide 
(a-iodo-5-methylpentane) is a colourless, mobile liquid, b. p. 
172—174°/769 mm., 69:5—70°/23 mm., D? 1°4283, nj} 1°4892, with a 
characteristic, pleasant odour. 

Ethyl ¢-methylheptane-ayy-tricarboxylate, 

CO,Et»CH,°C(CO, Et),*{CH,],-CHMe,, 
prepared from isohexyl iodide and ethyl -sodioethane-afB-tri- 
carboxylate, forms a viscous, colourless, odourless liquid, b. p. 
172°/9 mm., D? 1:0127, nf} 14370. The free acid, C,,H,,0,, forms 
unstable crystals, m. p. 141°, and readily loses carbon dioxide, giving 
¢-methylheptane-aB-dicarboxylice acid (ischerylsuccinic acid), 
CH Me,’[CH,],*CH(CO,H)-CH,°CO,H, 

which forms masses of slender, acicular crystals, m. p. 73—74°. 

n-Methyl-y-hydroxymethyloctane-a-ol (B-isohexyltetramethylene glycol, 
bupleurol glycol), CHMe,*[CH,],*CH(CH,*OH)-CH,-CH,-OH, prepared 
by reducing ethyl {-methylheptane-ayy-tricarboxylate by means of 
sodium and absolute alcohol, is an odourless liquid, b. p. 160°/9 mm., 
D? 0°9277, n} 1°4555, and is accompanied by a small proportion of a 
compound apparently identical with the corresponding oxide (vide 
infra). Its diacetyl derivative, C,,H,,0,, is a viscous, colourless, 
odourless liquid, b. p. 151—152°/9 mm., D* 0°9660, nj} 1°4369. 
When heated with an excess of 60% sulphuric acid in a reflux apparatus, 
the glycol is converted into the corresponding owide, 

CHMe,-[CH,],-CHOH2 Fis 
©, [ als <cu,-6 ? 

which is a colourless, mobile liquid, b. p. 204°/748 mm., D* 0°8562, 
n>, 1°4360, with an odour resembling that of essence of lemon. 

In consequence of the analogy in structure of the above glycol 
with the terpenic alcohol of the aliphatic series obtained by 
Francesconi and Sernagiotto (A., 1913, i, 283, 495) and termed 
bupleurol, the author suggests for it the name bupleurol glycol, which 
is in accord with Wallach’s nomenclature for citronellol glycol. 

T. H. P. 


The Composition of “ Lecithin.” Distribution of Phospha- 
tides in the Tissues, and Methods for their Extraction and 
Purification. Huen Maciean (Biochem. J., 1915, 9, 351—377).— 
When phosphatides are extracted from tissues by alcohol, they always 
contain a nitrogenous impurity which is very difficult to remove. Many 
substances described as new are merely mixtures of lecithin and this 
substance. The latter is chemically complex and contains purine 
substances. ‘The whole of the “lecithin” nitrogen is accounted for 
by the choline and amino-nitrogen present. “ Lecithin” is a mixture 
in varying proportions of two somewhat similar substances, one with 
all its nitrogen in the form of choline (true lecithin), while the other 
(kephalin) has no choline but amino-ethy] alcohol instead. They may 
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be separated by fractionation of the cadmium chloride salt with 
ether. W. D. H. 


Basic Copper Formates. Gerorce Fow.es (T., 1915, 107, 
1281).—When solutions of normal copper formate are boiled an 
emerald green, crystalline basic formate, Cu(HCO,),,2Cu(OH),, is pre- 
cipitated. This compound is stable in the presence of cold water but 
blackens when boiled with water. If dilute solutions of copper 
formate are heated to just below the boiling point a pale green basic 
salt, Cu(HCO,),,3Cu(OH),, is precipitated ;a compound of the same 
formula is also formed by bringing a solution of copper formate into 
contact with copper hydroxide. The compound formed in this way is 
pale blue in colour and tends to become gelatinous on washing. This 
compound is unstable in contact with solutions of normal copper 
formate, being converted into the green compound, Cu(HCO,),,2Cu(OH),. 
This change is slow if cold solutions are used, but occurs rapidly on 
boiling. J. FS. 


Electrolytic Hydrogenation of Unsaturated Aliphatic 
Acids. Umberto Pomtnio. (Zeitsch. Elektrochem., 1915, 21, 444—448). 
—The author has studied the cathodic reduction of unsaturated aliphatic 
acids. The experiments were carried out in 96°/, alcoholic solution 
containing sufficient sulphuric acid to make it 0°-55N and quantities of 
the unsaturated acids which were equivalent with respect to their 
double linkings. The cathode was a nickel gauze cylinder coated with 
spongy nickel and the anode a platinum wire. A voltage of 10—20 
volts and a current of 0°5 ampere were employed. The rate of reduc- 
tion was deduced from the rate of depolarisation of the cathode by the 
acid, and this was deduced by comparing the volumes of hydrogen 
liberated at the cathode with the volume of hydrogen liberated in the 
same timein an acid voltameter. It is shown that crotonic, Ay-pentenoic, 
fumaric, maleic, mesaconic, citraconic, itaconic, allylmalonic, and aconitic 
acids are speedily reduced to saturated acids ; but that the acids, oleic, 
erucic, ricinoleic, linoleic, and undecenoic are reduced only to a slight 
extent or in some cases not at all. The configuration of the acids in 
relation to the ease with which they are reduced is discussed. J. F. 8. 


Isomerism of Hrucic, Brassidic, and isoHrucic Acids. III. 
Their Reciprocal Cryoscopic Behaviour. IV. Saturation 
Curves of the Binary Systems. lL. Mascare.ui and G. Sanna 
(Atti R. Accad. Lincei, 1915, [v], 24, ii, 30—37, 91—97. Compare 
this vol., i, 863).—The eryoscopic constant of erucic acid is found to 
have values lying between 50°5 and 53°6, the mean being 523, whereas 
Raoult’s empirical law gives 209°5; van’t Hoff’s formula gives 
12°13 cal. for the latent heat of fusion per gram-mol. The constant 
for brassidic acid is found to be 38°6—44:2, the mean being 41°6, the 
corresponding latent heat of fusion being 17°83 cal. per gram-mol. For 
isoerucic acid, the mean cryoscopic constant is 52°54, and the calculated 
latent heat of fusion 13°52 cal. per gram-mol. In erucic acid, brassidie, 
isoerucic, and behenie acids are cryoscopically normal; in brassidic 
acid, erucic acid is normal, and isoerucic and behenic acids abnormal, 
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the latter slightly so; in isoerucic acid, erucic acid is normal, and 
brassidic and behenic acids abnormal, the former markedly so; in 
behenic acid, erucic acid behaves normally and brassidic and isserucic 
acid abnormally. The fact that behenic acid does not dissolve in the 
solid state in erucic acid and that it does so dissolve in brassidic and 
isoerucic acids is in agreement with the observation that saturated 
open-chain compounds form mixed crystals with the more stable trans- 
modification of the corresponding ethylenic compound but not with the 
less stable cis-form. 

The saturation curves show that: (1) Erucic and brassidie acids, 
erucic and isoerucic acids, and erucic and behenic acids do not form 
mixed crystals; their curves are composed of two branches, along 
which the pure solvent separates, and which meet in an eutectic point. 
(2) Brassidic and isoerucic acids, and brassidic and behenic acids form 
mixed crystals to a limited extent ; the curves consist of two branches, 
along which mixed crystals separate. (3) isoErucic and behenic acids 
form mixed crystals in all proportions; the curve is continuous and 
lies wholly between the melting points of the components. It seems 
probable that brassidic, isoerucic, and behenic acids, although they are 
not all isomorphs, give mixed crystals owing to phenomena of iso- 
polymorphism. If, as with most organic compounds previously studied, 
the solubility in the solid state is, in this case, an index of similarity 
in constitution, and, with the ethylenic derivatives, in configuration, 
the conclusion must be drawn that erucic acid has a configuration 
different from those of the other acids here considered, since it is 
cryoscopically normal in all instances. Brassidic and isoerucie acids, 
which are soluble in the solid state in behenic acid, are similar in 
configuration to the latter. 

These results confirm those previously obtained, but leave unexplained 
the existence of two ¢rans-acids with ethylenic linkings. TT. H. P. 


Synthesis of a-Tetronic Acid. Lronore Kuierz and Arruur 
Lapwortn (T., 1915, 107, 1254—1265).—The synthesis of a-tetronic 
acid (a-ketobutyrolactone) was attempted by the elimination of the 
oximino-group from a-oximinobutyrolactone. This substance was 
obtained in two forms, which are regarded as syn- and anti-isomerides, 
according to the source from which it was prepared, but from the 
anti-oxime only could any appreciable quantity of the free lactone be 

CO--0:NOH 
Son,-on, 
as flat prisms, m. p. 109° (decomp.), by the careful hydrolysis of ethy/ 
syn-oximino-y bromobutyrate with aqueous potassium hydroxide, the 
latter substance being produced by the action of nitrosylsulphuric acid 
on ethyl w-bromoethylacetoacetate, and forming colourless needles, 
m. p. 49—50°. antia-Oximinobutyrolactone was produced in 80% 
yield by the action of nitrous acid on w-bromoethylmalonic acid. 
It is a white, crystalline substance, m. p. 192° (decomp.). With 
bromine it gave a brilliant blue bromonitroso-compound, and when 
reduced with tin and hydrochloric acid it was converted into a-amino- 
butyrolactone. When boiled with aqueous hydrochloric acid for a few 
minutes, il undergoes partial hydrolysis into hydroxylamine and 


, was obtained 


isolated. syn-a-Oximinobutyrolactone, 
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a-tetronic acid, since on addition of phenylhydrazine a yellow, crystal- 
line phenylhydrazone of a-tetronic acid was formed, m. p, 223—224°, 
identical with that obtained by the action of benzenediazonium 
chloride on sodium w-bromoethylmalonate. For the isolation of free 
a-tetronic acid, elimination of the oximino-group by treating the anti- 
oxime with sodium sulphite gave the best results. As only a small 
quantity of the substance could be obtained, its complete characteris- 
ation was not attempted. It formed needles or prisms, m. p. 111° 
(slow decomp.) ; with hydroxylamine the anti-oxime was regenerated 
from which it was obtained. The aqueous solution was acid to litmus, 
and ferric chloride gave a deep red colour. 

Action of Nitrous Acid on Monoalkylmalonic Acids. [With Water 
Snarratt.|—The action of nitrous acid on alkylmalonic acids is not 
generally applicable to the preparation of a-oximino-acids, but in 
certain isolated cases, particularly with w-substituted alkylmalonic 
acids, good results can be obtained. Thus benzylmalonic acid gave a 
62% yield of a-oximinophenylpropionic acid. G. F. M. 


Condensation of Chloromethyl Ether with a-Alkylaceto- 
acetic Esters. Artruur Lapworth and Bensamin Stantey MELLor 
(T., 1915, 10'7, 1273—1280).—Condensation of chloromethyl ether 
with methyl sodio-a-methylacetoacetate in ethereal solution led to the 
formation of an O-substitution product of the ester methyl methoxy-B- 
methoxy-a-methylerotonate, OMe-CH,:O-CMe:CMe-CO,Me, a colourless 
oil, b. p. 113°/18 mm., which was stable to 50% potassium hydroxide, 
and rapidly discharged the colour of bromine and of permanganate. 
With cold alcoholic potassium hydroxide, it was slowly hydrolysed 
to methoxy-B-methoxy-a-methylcrotonic acid, flat needles, m. p. 72°, 
which decomposed on heating with evolution of carbon dioxide, and 
formation of an unsaturated neutral viscid oil, b. p. 183—185°. Since 
this oil on heating with mineral] acids decomposed into formaldehyde 
and methyl ethyl ketone, it is regarded as y-methoxymethoxy-A®-butylene, 
OMe-CH,°O-CMe:CH:CH,. The same decomposition products were 
obtained on heating the acid itself with water. A similar series of 
products was obtained when chloromethyl ether and ethyl sodiobenzyl- 
acetoacetate were used as starting materials. Hthyl methoxy-B-methoxy- 
a-benzylcrotonate, OMe*CH,*O-CMe:C(CH,Ph)-CO,Et, was a viscid 
oil, b. p. 174—175°, and gave the corresponding methoxy-B-methoxy- 
a-benzylcrotonic acid, m. p. 108°, on hydrolysis. On heating the acid 
under atmospheric pressure, y-methoxymethoxy-5-phenyl-As-butylene, 
OMe-CH,-O-C(CH,Ph):CHMe, was formed as a heavy, colourless oil, 
b. p. 238—240°, whilst when heated with water benzylacetone and 
formaldehyde were obtained. 

By the condensation of methyl methoxy-8-methoxy-a-methylcrotonate 
with methyl acetoacetate, a crystalline compound, C,,H,,0;, was 
obtained of m. p. 88—88°5°. 

Ethyl acetoacetate similarly gave a compound, C,,H,,0,, m. p. 47°. 


The exact nature of these condensation products is still in doubt. 
G. F. M. 


Formation of Methylglyoxal. II. Cart Nervuserc and Bruno 
RewaLp (Biochem. Zeitsch., 1915, 71, 144—149).—On treatment of 
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various sugars with weak alkalis, methylglyoxal is formed. The 
reaction is carried out with 10% ammonia in closed vessels at 100° in 
the presence of phenylhydrazine, and methylglyoxal then separates in 
the form of its osazone (m. p. 147°). This substance has been prepared 
in this manner from the following sugars: J/-arabinose, /-xylose, 
rhamnose, d-dextrose, d-levulose, d-galactose, d-glucosamine, maltose, 
lactose, and dihydroxyacetone, The reaction can also be brought 
about by the use of weak alkalis other than ammonia. 8. B.S. 


The Behaviour of Organic Substances Containing Carbon, 
Hydrogen, and Oxygen towards Fehling’s Solution. B. M. 
Marcoscues (Biochem. Zeitsch., 1915, 70, 252—261)—A short 
résumé of the literature on the subject. 8. B.S. 


Action of Alkalis on Dextrose and Lezvulose. Cares 
Witrrip Rosertrs Powexi (T., 1915, 107, 1335—1346).—Experi- 
ments depending on the measurement of the velocity of hydrolysis 
of ethyl acetate by sodium hydroxide in presence of varying quantities 
of dextrose or levulose, and also conductivity determinations of 
solutions of the hydroxide in similar circumstances, indicated that 
these sugars unite with alkalis in equimolecular proportions to form 
compounds which, however, are largely dissociated into their com- 
ponents again by water. The degree of hydrolysis of these compounds 
is of the same order of magnitude. By the use of a dilatometer the 
velocity of the reaction between dextrose and lwvulose and various 
alkalis was studied. The rates of decomposition of the two sugars 
by sodium hydroxide are equal, and it is inferred that they are each 
converted first into a common form, which is then decomposed at a 
slower rate by the alkali to form salts of various acids. The velocity 
coefficient for the decomposition depends essentially on the con- 
centration of the free hydroxyl ions, although it is not exactly 
proportional to this. Using an excess of alkali, about 90% of the 
sugar disappeared after twenty-four hours’ heating at 50°. G. F. M. 


Biochemical Synthesis. by Means of a-Glucosidase, of the 
a-Monoglucoside of Ordinary Propylene Glycol. Eq. 
BourqueLot and A. AuBry (Compt. rend., 1915, 161, 364—367* ; 
compare this vol., i, 76).—By means of the action of a-glucosidase on 
an aqueous mixture oi dextrose and isopropylene glycol, the authors 
have obtained a product consisting of two monoglucosides, one of 
which had [a], greater than +139-7° and the other [a], less than 
134:7°. This mixture was readily hydrolysed by dilute sulphuric 
acid or by a-glucosidase, the resulting glycol being always optically 
inactive. The best concentration of glycol to use for the synthesis is 
40 grams in 100 c.c., the enzyme being destroyed at greater con- 
centrations, W. G. 


Crystallised Starch. M. W. Beyerincx (Proc. KX. Akad. 
Wetensch. Amsterdam, 1915, 18, 305—309)—The © structural 
characteristics of the deposits, which are obtained when starch 
solutions are heated for some time at about 150° and then allowed to 


* and J. Pharm. Chim., 1915, [vii], 12, 283—289. 
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cool, suggest that the deposit is crystalline. The similarity in the 
optical properties of the natural starch grains and of the sphero- 
crystals which are deposited from solution indicates that the former 
are built up from needle-like crystals which radiate from the dot 
or hilum. 

Although most kinds of starch granules give rise to crystalline 
deposits when treated in the above manner, some behave differently. 


The deposits given by arrowroot afford no evidence of crystalline 
structure. H. M. D. 


Plant Colloids. V. Soluble Starch. M. Samec and S. Jencic 
(Koll. Chem. Bethefie, 1915, 7, 137—171; compare A., 1914, i, 930). 
—An account is given of the methods which have been used in the 
differentiation and characterisation of the various forms of soluble 
starch. New experiments have been made in which these physico- 
chemical methods were applied to the examination of the soluble 
starches which have been prepared in different ways. In general, 
the formation of soluble starch is accompanied by a reduction in the 
size of the molecules, but this is not always the case. The varieties 
obtained by the method given by Malfitano and Moschkoff (A., 1910, 
i, 301, 817), and by heating with glycerol contain no phosphorus, but 
this element is present in the other forms examined. 

According to Fouard, the coagulation of starch which has been 
“purified” by treatment with hydrochloric acid represents the 
reversal of the process by which soluble starch has been formed, 


but the authors’ observations are quite inconsistent with this 
view, H. M. D. 


Hydrocellulose. O. Hauser and H. Herzrerp (Chem. Zeit., 
1915, 39, 689—670).—When hydrocellulose was extracted with 
boiling water, it yielded a considerable quantity of soluble copper- 
reducing substances; the hydrocellulose had a reducing number 
of 5-4 (compare A., 1907, i, 390) and this number decreased gradually 
until, after some seventy hours’ extraction, it had fallen to 0°8. On 
treating the residual cellulose with 3% sulphuric acid as described by 
Girard, a hydrocellulose was again formed which had a reducing 
number of 3°9, and yielded further quantities of reducing substances. 
The latter appeared to consist of dextrose and dextrins (dextrose 
was identified by its osazone, m. p. 167°); these substances are, 
apparently, adsorbed in the unaltered cellulose. W. P.S. 


The Oxidation of Amines. K. Suto (Biochem. Zeitsch., 1915, 
71, 169—173).—Awmines can be oxidised by hydrogen peroxide with 
the use of an iron salt as a catalyst. The experiments were carried 
out with the following amines: Ethylamine, isoamylamine, benzyl- 
umine, and aminoethyl alcohol. The following oxidation products 
were obtained: acetaldehyde, isovaleraldehyde, benzaldehyde, and 
glycollaldehyde and glyoxal. The aminoethy!] alcohol was oxidised at 
the temperature of 30—50°. Higher temperatures were necessary, 
however, to oxidise the other amines. The products were isolated 
in the form of the phenylosazones or substituted phenylosazones. 

3 n* 
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Attention is called to the biological significance of these oxidation 
processes. 8. B.S. 


Influence of Double Linkings on Co-ordination Number. © 
II. <A. Preront and A. Pinorti (Gazzetta, 1915, 45, ii, 100—106. 
Compare A., 1914, i, 1200).—The authors have prepared the two 
compounds, CoCl,,3C,H,*NH,, and CoC),,8C,H,-NH,. The former 
behaves like an additive compound ; it loses the 3 mols. of allylamine 
at about 60°, and dissolves in water with formation of cobalt hydr- 
oxide, the liquid assuming a marked alkaline reaction owing to 
hydration and subsequent ionisation of the allylamine. The second 
compound dissolves in cold water, giving a perfectly clear, bright red 
solution neutral to litmus; when this solution is heated, it loses its 
red colour and becomes strongly alkaline, a brown precipitate being 
formed. Cryoscopically, it behaves as though composed of four ions, 
and as both the cobalt and the allylamine are partly masked in the 
complex its formula should be: [(C,H,-NH,),CoiC,H,-NH,),|Cl,. It 
would therefore appear erroneous to fix the maximum co-ordination 
number of cobalt as six. 

The compound, CoCl,,3C,H,*NH,, obtained by mixing dry allylamine 
with a saturated solution of cobalt chloride, previously dried at 140°, 
in absolute alcohol, forms red needles, and readily oxidises even in 
a desiccator. 

The compound, CoC],,8C,H,*-NH,, is prepared by the action of 
a current of dry air or oxygen on the previous compound either in 
suspension in its mother liquor or in solution in absolute alcohol. It 
forms minute, violet-red, acicular crystals, and decomposes without 
melting at 120—140°. 

Two other compounds which have been obtained remain to be 
investigated: (1) addition of nitric acid to an aqueous solution of 
CoC),,8C,H,*NH, yields red, acicular crystals, and (2) when these are 
boiled with water acidified with nitric acid they yield a heavy, red 
compound of siliceous appearance mixed with a yellowish substance. 

In view of the high price of allylamine, the authors recommend for 
its preparation the following method, which gives a pure product 
in almost theoretical yield. One thousand c.c, of 25% hydrochloric 
acid and 250 grams of allylthiocarbimide are boiled in a two-litre flask 
fitted with a reflux apparatus until the upper layer of thiocarbimide 
has disappeared, and a homogeneous solution of allylamine hydro- 
chloride is formed: C,H,-NCS+H,O=C,H,-NH,+COS. The liquid 
is then concentrated to about one-third its volume on the water-bath, 
the allylamine being liberated by addition of lump potassium bydr- 
oxide, the solution being kept well cooled and mixed meanwhile. 
About four-fifths of the liquid is distilled, and the distillate saturated 
with lump potassium hydroxide in a separating funnel. The upper 
layer of allylamine is subjected to repeated fractional distillation over 
sodium until it boils completely at about 54—56°. a. MF. 


Complex Metailic Ammines. I. cis-Sulphonyldiacetatodi- 
ethylenediaminecobaltic Salts. Tuomas Siater Price and SipNey 
Apert Brazier (T., 1915, 107, 1367—1376).—Hitherto it has only 
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been possible to obtain complex cobalt ammines of the type [A:Coen,]X, 
where A is the sulphito-, carbonato-, oxalato-, or malonato-radicle, that 
is, ‘complexes in which either a five- or six-ring is formed by com- 
bination with the cobalt atom. Using sulphonyldiacetic acid as the 
dibasic acid, the authors have succeeded in obtaining a series of salts 
containing an eight-membered ring, these salts being of the type 
H,°CO-O 
| O8<GH-00.0°C° on, |X. 

cis-Sulphonyldiacetatodiethylenediaminecobaltic hydrogen sulphonyldt- 
acetate, S0,(CH,*CO,)HY, where Y = | $0.<GHc0.0> en, |, was 
prepared from carbonatodiethylenediaminecobaltic bromide and sul- 
phonyldiacetic acid by a method exactly similar to that used by 
Werner in the preparation of the corresponding malonato-compound 
(A., 1912, i, 74). It forms pink, microscopic crystals, sparingly 
soluble in cold water. It was found impossible to prepare other salts 
from this compound, owing to its sparing solubility. The bromide, 
YBr,2H,O, was, however, successfully prepared by heating carbonato- 
diethylenediaminecobaltic bromide with one molecular equivalent of 
sulphonyldiacetic acid in aqueous solution, keeping the solution over 
pight in a vacuum desiccator, and then evaporating to a low bulk on 
the water-bath. On cooling, the required bromide slowly separated as 
dull, rose-red, microscopic plates. From the bromide the following 
salts were obtained by the ordinary methods of double decomposition : 
iodide, YI, rose-red, microscopic crystals; chloride, YCl,H,O, micro- 
scopic, rose-red plates; nitrate, YNO,,2H,O, pale red, microscopic 
prisms; thiocyanate, YSCN, pale brick-red, microscopic crystals ; 
dithionate, Y,S,O,, microscopic, rose-red leaflets; platinichloride, 
Y,PtCl,, pale brown crystals; awrichloride, YAuCl,,H,O, nodular 
masses of microscopic crystals of a burnt sienna colour. 

When thiodiacetic acid was used instead of sulphonyldiacetic acid, 
and the attempt made to prepare thiodiacetatodiethylenediaminecobaltic 
hydrogen thiodiacetate, reduction of the cobalt complex took place, 
and a double salt of cobalt thiodiacetate and ethylenediamine thiodiacetate, 
namely S(CH,*CO,),Co,S(CH,°CO,H),,C,H,(NH,),,2H,O, was obtained 
in the form of well-developed, brownish-red, square, tabular crystals, 

Oxalatodiethylenediaminecobaltic bromide was found to contain one 
molecule of water of crystallisation, [C,0,Co en,|Br,H,O; whereas 


Werner and Vilmos (A., 1899, ii, 660) describe it as anhydrous. 
eS 


A New Copper Compound of Glycine. J. Vitte (Bull. Soe. 
Chim., 1915, [iv], 17, 315—318).—The products of the action of 
copper sulphate on glycine in the absence of potassium hydroxide vary 
with the molecular proportions of the two substances used. Using an 
excess of glycine, on the addition of alcohol, slender, blue needles of 
copper glycinate are obtained. Using 2 mols. of glycine to 1 mol. of 
copper sulphate, the addition of alcohol causes the separation of drops 
of a heavy, deep blue liquid, which collects at the bottom of the vessel, 
and is shown to be copper glycine sulphate, (NH,*CH,°CO,)Cu, H,S0,. 
It is very soluble in water, but insoluble in alcohol, ether, benzene, and 

3 n* 2 
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chloroform. Allowed to remain in a vacuum desiccator, it is obtained 
as a transparent, hygroscopic, resinous substance. It can also be 
obtained by the addition of the calculated quantity of dilute sulphuric 
acid to an aqueous solution of copper glycinate or by the gradual 
addition of copper hydroxide (1 mol.) to an aqueous solution of glycine 
sulphate (1 mol.), followed in each case by the addition of alcohol. 

W. G. 


d-Lyxohexosamic Acid and aa-Anhydromucic Acid. P. A. 
Levene and F. B. La Forer (J. Biol. Chem., 1915, 22, 331—335).— 
Of the eight possible a-aminohexoses, only glucosamine and chondros- 
amine are known, but of the eight amic acids, glucosamic, chondros- 
amic, xylohexosamic, and ribohexosamic acids have been isolated, and 
five of the six corresponding aa’-anhydrotetrahydroxyadipic acids have 
been described (compare this vol., i, 601, 782, ete.). A fifth hexosamic 
acid and the remaining aa-anbydromucic acid have now been prepared. 

A large quantity of d-galactose was prepared from lactose, converted 
into calcium d-galactonate and this into d-lyxose, by Ruff and 
Ollendorff’s method (A., 1900, i, 476). The latter was left with 
methyl-alcoholic ammonia, and the d-/yxosimine, C,H,,0,N, m. p. 
142—143°, which separated was Jeft with aqueous hydrocyanic acid, 
and finally the product was hydrolysed by hydrochloric acid saturated 
at 0°. d-Lywohexosamic acid, C,H,,0,N, was obtained in crystals, 
decomp. at about 215°, [aj — 3°58° after fifteen minutes, — 20°72° 
after forty-four hours. The pure acid was treated with silver nitrite 
and hydrochloric acid and then oxidised with nitric acid, and thus con- 
verted into inactive aa-anhydromucic acid, C,H,O,, which crystallises 
in long prisms from acetone, m. p. 203—204° (corr.). J. C. W. 


The Decomposition of Potassium Cyanate by Heat. A. 
Portevin (Compt. rend., 1915, 161, 308—310).—Potassium cyanate 
is decomposed on heating at 700—900°, yielding potassium cyanide, 
the decomposition increasing with rise in temperature. If potassium 
cyanide is added to the cyanate prior to heating, the amount of 
decomposition decreases as the amount of cyanide added increases. 

W. G. 


Comparative Behaviour of Thiocarbamide and Carbamide 
towards Acetic Anhydride. Epwaxrp F. Konmann (J. Amer. Chem. 
Soc., 1915, 37, 2130-—2133).—An experiment was made to ascertain 
whether any hydantoin would be formed if thiocarbamide was used 
instead of ammonium thiocyanate in the reaction described by Johnson 
and Nicolet (A., 1912, i, 53; 1913, i, 399) for the preparation of 
2-thio-3-benzoylhydantoin. A thiohydantoin could not be detected in 
the product of the reaction, but a compound, m. p. 165°, was obtained 
which was considered to be probably acetylthiocarbamide, and it was 
therefore decided to prepare acetylthiocarbamide for comparison. 

On heating thiocarbamide with acetic anhydride according to Nencki’s 
method (this Journal, 1873, 1130) a mixture was obtained of acetyl- 
thiocarbamide, m. p. 165°, and diacetylthiocarbamide, m. p. 151—152°, 
which crystallises in pale yellow prisms, and probably has the structure 
NHAe’CS-NH Ac. : 
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When carbamide is heated with acetic anhydride, only the mono- 
acetyl derivative, m. p. 212°, is produced. E. G. 


Tri- and Penta-methylenebis-a-imino-acids. N. A. ScHLEZINGER 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 1160—1183).—The copper salts 
of aa’-trimethylenebisimino-acids (an- 
CR,R,CO* Cu-O-CO-CR,R, nexed formula), are blue, and in 
general resemble the copper salts of 
- so aa’ -ethylenebisimino-acids (this vol., i., 
NH - CH,-CH, + CH,:NH 506) ; in aqueous solution they exhibit 
normal molecular weights, and they are 
non-electrolytes. Those of aa’-pentamethylenebisimino-acids are also 
very stable, but they are almost, if not entirely, insoluble in water, 
and are violet or even reddish. According to the principle of Werner 
(Neuere Anschauungen auf dem Gebiete der anorg. Chemie, 1913, III, 
246, 345, 346), and Tschugaev and Kobljanski (A., 1913, i, 1148), 
these salts should have the doubled molecular weight, but cryoscopic 
investigation of their solutions in phenol shows that the molecules are 
simple. These salts then form an exception to Werner and Tschugaev’s 
principle. Although they contain in their molecule a 14-membered 
ring, their stability is in no way diminished. 
aa -7'rimethylenedi-iminodiisobutyronitrile, C,H,(NH*CMe,-CN)., pre- 
pared from trimethylenediamine, potassium cyanide, and acetone, forms 
transparent, red plates, m. p. 91—92°; its hydrochloride, +2HCI, 
was prepared. ‘The corresponding acid, C,H,(NH-CMe,°CO,H), 
remains unchanged in the anhydrous condition even at above 360°, 
and forms (1) the monohydrate, which separates in definite crystals, 
and (2) the dihydrate, which is obtained in flexible threads, joined at 
the ends to form spherical-masses. The copper salt (+3H,O) forms 
dark blue or, when dry, violet rhombic crystals, and has the normal 
molecular weight in freezing water. 
aa - Trimethylenedi-iminodiphenyldiacetonitrile,C,H,(NH-CHPh:-CN),, 
forms rhombic plates, m. p. 97—98°. The corresponding acid is com- 
pletely insoluble even in boiling water, and does not melt at 300°; 
its copper salt and hydrochloride were prepared. The methyl ester, 
m. p. 66°5—68°5°, and its hydrochloride, and the ethyl ester, m. p. 
42:8—43°8°, and its hydrochloride, which does not melt at 230°, were 
prepared. 
aa - Trimethylenedi-iminodioctonttrile hydrochloride, 
C,H,{NH:°CH(CN)-[CH,],-CH,},,2HCl, 
m. p. 215—230°, begins to decompose at about 185°. The acid, 
C,,H,,0,N,, and its hydrochloride, copper salt, and methyl ester were 
prepared. 
aa - Pentamethylenedi-iminodiphenyldiacetoniirile hydrochloride, 
C,H,,(NH°CHPh-CN),,2HCI, 
decomposes at about 141° in a sealed capillary. The acid, C,,H,,0,N,, 
which does not melt at 300°; its sulphate; hydrochloride ; copper salt : 
nickel salt ; ethyl ester, C,,H,,0,N,, obtained as a pale yellow oil ; 
D? 10775, n® 15247, and its hydrochloride (+2HCIl), m. p. 232° 
(decomp.) ; and methyl ester, which forms a viscous, pale yellow oil, 
D*} 1:1087, n® 1-5353, were prepared. 


i. 946 ABSTRACTS OF CHEMICAL PAPERS. 


aa -Pentamethylenedi-iminodipropionitrile, C,H,.(NH-CHMe-CN), ; 
the corresponding acid; its hydrochloride; copper salt (+14H,0); 
methyl ester, b. p. 193°/14 mm., D? 1:0216, nm? 1°4533, and its hydro- 
chloridz, decomposing at 173° when heated rapidly in a sealed 
capillary, were prepared. 

aa’ -Pentamsthylenedi-iminodiisobutyronitrile, C,;H,.(NH-CMe,°CN).,, 
forms colourless crystals, m. p. 46—47°; its hydrochloride was pre- 
pared. The acid, which is stable even at 360°, and its hydrochloride ; 
the methyl ester, which forms a colourless liquid, b. p. 193°/14 mm., 
D? 1:0035, n? 14538, and its hydrochloride were prepared. The copper 
salt apparently exists in two modifications: an insoluble form, 
C,,H,,0,N,Cu, and a soluble acid salt, C,,H,,O,N, + 3C,,H,,0,N,Cu. 

T. H. P. 


Crystallographic Study of the Cuprammonium Derivatives 
of Cyanomethyl- and Benzylcyanomethy]l - glutaconimides. 
(Mute.) Fausta Bauzac (Atti R. Accad. Lincei, 1915, |v], 24, 
ii, 133—137).—The cuprammonium derivative of cyanomethylglut- 
aconimide, (C;H,O,N,).{Cu(NH,),],2H,O (compare Guareschi, A., 1898, 
i, 205) erystallises in the prismatic class of the monoclinic system ; 
[a:b:e=1°3406:1:2°0107, B=95° 59’], D” 1539. The cupram- 
monium derivative of benzyleyanomethylglutaconimide (Guareschi, 
loc. cit.) crystallises in the triclinic system; [a:b :c=0°7941:1:'%, 
a= 94° 42’ 6”, B=121° 51’ 7”, y=69° 58’ 15”), D 1-424. 

Thus, the introduction of the benzyl group into the molecule of 
cyanomethylglutaconimide produces a complete change in the crystalline 
structure of the cuprammonium derivative ; in addition, the intensity 
of the colour and the density diminish, whilst the molecular volume 
increases. . a. ile 3s 


Metallic Derivatives and Constitution of Guanidine. Hans 
Kratt (T., 1915, 107, 1396—1405 ; compare T., 1913, 103, 1378).— 
Guanidine decomposes at 160° with evolution of ammonia and 
formation of melamine. In the presence of an equimolecular pro- 
portion of potassium ethoxide, decomposition occurs less readily, the 
residue at 200° consisting of potassium cyanamide, whilst that obtained 
with a bimolecular quantity of potassium ethoxide consists mainly of 
dipotassium cyanamide ; judging by the probability that the potassium 
compounds of cyanamide are derived from the structure NH:C:NH, 
the suggestion is made that potassium derivatives of guanidine are 
intermediarily produced in which the metal replaces the hydrogen of 
an imino-radicle, When boiled in aqueous solution, guanidine under- 
goes hydrolysis with formation of ammonia and a little melamine ; no 
indication of the formation of urea is observable, Nitrous acid acts 
but slowly on guanidine and the maximum amount of nitrogen liberated 
is equivalent to the destruction of only one amino-group. Guanidine 
does not form a dihydrochloride. 

These results are held to discredit the structure NH:C(NH), for 
guanidine, and it is suggested that guanidine in solution a a mixture 


of i-omeric forms of the structures _*>C-NH, and A>: NH, 
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(analogous to the suggestion already made for thiocarbamide and 
carbamide ; Werner, T., 1912, 101, 2185; 1913, 103, 1013). Acids 
are considered to increase the relative proportion of the first form and 
alkalis that of the latter. 

The salt-formation of guanidine with metals is adduced in support 
of this view; guanidine gives a colourless monosilver derivative, 


possibly of the structure NAL>CNH, an explosive . black disilver 


derivative, possibly |! + he Wage’ -NAg, and a yellow derivative, probably 


identical withjthat Fre. by Thiele (A., 1899, i, 7; also Schenck, 
A., 1910, i, 99) which appears to be a mixture of the two preceding 


compounds. There were also obtained a green copper derivative, 
T 


N 
possibly A> C:NCu, and unstable blue needles of a compound, 


C,H,N,ClCu. D. FT. 


Synthesis of Tetramethylenediguanidine. ALexanpeR KIzEL 
(J. Russ. Phys. Chem. Soc., 1915, 47, 898—908).—The action of an 
aqueous solution of cyanamide on tetramethylenediamine yields ag- 
matine (compare Kossel, A., 1910, i, 500, 655), whereas, under similar 
conditions, pentamethylenediamine gives pentamethyldiguanidine 
(compare Ripke, A., 1911, i, 620). In such slow reactions as these, 
the low yields obtained may be due to polymerisation of the cyan- 
amide. The author finds, indeed, that addition of the cyanamide in 
portions at intervals to the tetramethylenediamine (compare Schulze 
and Winterstein, A., 1902, i, 231) results in a much larger yield of 
agmatine than was obtained by Kossel, and in the simultaneous 
formation of tetramethylenediguanidine, 

NH:C(NH,):-NH-[CH,],-NH-C(NH,):NH, 

or, less probably, NH:C(NH,)-NH-C(:NH)-NH-: (cH, 1k: NH,. Thus, 
the action of cyanamide on tetramethylenediamine i is similar to that on 
pentamethylenediamine, mono- and di-guanidine derivatives being 
formed in each case ; in the former instance, the di-, and in the latter, 
the mono-derivative is formed in relatively small proportion. In view 
of the constitution of vitiatine, which occurs in Liebig’s meat extract 
and in urine (compare Kutscher, A., 1907, ii, 568, 708), it seems 
possible that both tetra- and penta-methylenediguanidines play some 
part in the metabolism of organisms. 

Tetramethylenediguanidine sulphate, C,H,,N,,H,SO,, forms spherical 
aggregates of blunt needles, m. p. 291° (uncorr.), and begins to 
blacken at 288—289° ; one part of the salt dissolves in 156°5 parts of 
water at 21°. The carbonate ; hydrochloride ; picrate, 

C,H,,N,,2C,H,0,N,, 
n. p. 253—254°, which commences to darken at 239°; picrolonate, 

. p. 278—279° (uncorr.) (decomp.) ; aurichloride, C;H,,N,,2HAuCl,, 

. p. 172°5° (uncorr.); and platinichloride, which darkens at 215°, 

. p. 224° on rapid heating, were prepared. 

Tetramethylenediguanidine may be precipitated quantitatively by 
the method used by Kossel and Kutscher for arginine (A., 1901, i, 
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107), namely, addition of the requisite quantity of an aqueous solution 
of a silver salt and then excess of baryta. The base is also precipi- 


tated, more completely than arginine is, by phosphotungstic acid. 
ae A 


A. Mayer’s Experiments and the Phenomena of Isomerisa- 
tion of Cyclic Compounds. N. Kisuner(J. Russ. Phys. Chem. Soc., 
1915, 4'7, 831—835).—Mayer (Phi/. Mag., 1879, [|v], '7, 98) determined 
the equilibrium figures of groups of movable magnets under the 
influence of a fixed magnetic pole. With more than four floating 
magnets, the latter are capable of different groupings varying in 
stability. Thus, five magnets give two configurations: (1) four 
arranged at the angles of a square and the fifth one central; this 
represents the unstable isomeric form, a slight shake of the containing 
vessel being sufficient to convert it into (2) the stable pentagonal 
form. With six magnets, the unstable form is hexagonal and passes 
easily into the stable arrangement, which is pentagonal with a central 
magnet. With seven magnets, the stable form is hexagonal with a 
central magnet. With eight magnets, the unstable heptagonal 
arrangement, with one magnet in the centre, changes readily into the 
stable hexagonal form, with two central magnets. The stabilities of 
these systems, as described above, refer only to the case when the 
whole system is at rest, and when this condition is not satisfied, the 
stability may undergo change. For instance, the unstable ring of six 
magnets becomes stable under the influence of a sufficiently rapid 
rotation. 

Analogies are drawn between the above results and the phenomena 

C of isomerisation in cyclic compounds, the 
Cc-—C following cases being cited : conversion of (1) 
| C4 —+ 6 ¢ derivatives of cyclobutane into derivatives of 
o-—c | cyclopentane (annexed formula); (2) cyclo- 
hexane compounds into cyclopentane deriv- 
C—C atives ; (3) derivatives of cycloheptane into those 
of cyclohexane. In some cases, however, the isomerisation of cyclic 
compounds does not proceed in the derivatives corresponding with 
these schemes, derivatives of cyclopentane, for instance, being capable 
of passing into cyclohexane compounds. For such conversion, Mayer's 
results show the necessary condition to be rotation of the whole 
system, this rendering the hexagonal arrangement stabie. In his 
development of the corpuscular theory of atomic structure, Thomson 
arrived theoretically at results similar to those of Mayer’s experiments 
with magnets, Thus, one and the same mechanical model serves for 
illustrating the structures of atoms and molecules. as a &: 


Hydroaromatic Compounds with gem-Dialkyl Groups. 
K. von Auwers and E, Lance (Annalen, 1915, 409, 149—182).— 
The authors have continued their previous work (A., 1914, i, 50), but 
the complete description of the results, dealing with the relation 
between the constitution and the physical constants of substances with 
and without gem-dialkyl groups, will be published later when some of 
the compounds have been more carefully purified. 
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1-Methyl-1-dichloromethylcyclohexane, C,H,,Me-CHCl,, prepared 
from the corresponding cyclohexan-4-one by Zelinsky’s method with 
zinc and palladium and alcoholic hydrogen chloride, has b. p. 99°/ 
18 mm., D? 1131, 2, 1°48670, np 1-48947, ng 1°49596, and n, 1°50145. 
1 : 1-Dimethyl-A®-cyclohexene, prepared from 1 : 1-dimethyleyclohexan- 
4-ol (loc. cit.) and phosphoric oxide, has b. p. 120—122°/750 mm., 
Dj? 0°804, na 144604, my 1°44849, mz 1°45531, and n, 1:46100, and yields 
§B-dimethyladipic acid by oxidation in acetone with potassium perman- 
ganate, or, better, in glacial acetic acid with ozone; in the latter 
method, the dialdehyde of S-dimethyladipic acid is also obtained. 
1:1:4-Z'rimethyl-A®-cyclohewene, b. p. 36°3—37-3°/14 mm., D>” 0-8021, 
m, 1°44152, m, 1°44422, mz, 145086, m, 1°45652 at 23°15°, is best 
prepared by heating 1:1 : 4-trimethyleye/chexan-4-ol with anhydrous 
oxalic acid at 140° in a current of carbon dioxide. It forms a nitroso- 
chloride, C,H,,ONCI, stout rhombohedra or needles, m. p. 118—122°, 
and dibromide, b. p. 120—120°5°/10 mm ; the hydrobromide, C,H,,Br, 
colourless prisms, m. p. 27—28°, b. p. 77—79°/17—18 mm., can only 
be obtained from the trimethyleyclohexanol by the action of hydrogen 
bromide in glacial acetic acid. ‘The oxidation of the trimethylcyc/o- 
hexene by ozone in glacial acetic acid at 0° yields an unsaturated 
ketone (isolated in the form of the semicarbazone, C,,H,,ONg, colourless 
needles, m. p. 217°) and an acid, which is probably e-keto-B8-dimethy/- 
heptoic acid, COMe-CH,°CH,°CMe,°CH,°CO,H, b. p. 178°/17 mm., 
Di!7 1-0370, m, 1°45646, ny 1: 45894, ns 146516 at 14° 7°, the semicarb- 
azone of which, colourless needles and leaflets, m. p. 156—158°, is 
soluble in alkalis. 

1 : 4-Dimethyl-1-dichloromethyl-A®-cyclohexene, 

CHCI, CMe Cie CHS oy, 
ay CH,—-CH 

b. p. 110—110°5°/16 mm., DP 1: "1297, ma 1°49622, mp 1°49913, 
ng 150650, ny 151275 at 23°, is prepared by heating the corresponding 
tertiary alcohol with 98% formic acid on the water-bath. When 
1:1:2-trimethyleyclohexan-2-ol (/oc. cit.) is heated with anhydrous 
oxalic acid in a current of carbon dioxide it yields 1 : 1 : 2-trimethyl-A?- 
cyclohexene, b. p. 147°2-150°/740 mm., Dj’* 0°8217, n, 1°45336, np 
1:45603, mg 1°46298, n, 1:46877 at 20°4°, which forms a nitrosochloride, 
pearly needles, m. p. 133—134°, and yields by oxidation with cold 
2% potassium permanganate a ketonic acid (Crossley and Renouf’s 
e-keto-88-dimethylheptoic acid?), the semicarbazone of which has 
m. p. 167—169°. 

1 :4:4-Trimethyl-1-dichloromethyleyclohexan-2-one has m. p. 74° 
and b, p. 137—137°5°/17 mm. (compare Auwers and Hessenland, A., 
1908, i, 550) and is reduced by sodium and moist ether, with the 
subsequent careful addition of water, to 1:1:4:4-tetramethylcyclo- 
hexan-2-ol, colourless prisms, m. p. 53°, softening at 51°, b. p. 
201:5—203°/745 mm., D?? 0°8915, m, 1°45431, np 145665, m, 1:46256, 
n, 146727 at 31°4°. The cyclohexanol is oxidised by dilute sulphuric 
acid and potassium dichromate to 1:1 : 4: 4-tetramethylcyclohexan-2-one, 
b. p. 190°4° or 77°/16 mm., Di** 0°8930, nm, 144635, np 1°44849, 
mg 145452, my, 1°45957 (semicarbazone, colourless crystalline powder, 
m. p. 202—204°). 
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1-Methyl-1-dichloromethyl-4 : 4-diethyleyclohexan-2-one, prepared from 
1-methyl-1-dichloromethy]-4-ethyl-A*-cyclohexen-2-one and magnesium 
ethyl iodide in the usual manner, forms glistening prisms, m. p. 65°, 
b. p. 168—172°/20 mm., and is reduced by sodium and moist ether to 
1 : 1-dimethyl-4 : 4-diethylcyclohexan-2-ol, which has an odour of 
camphor, b. p. 117—118°/11 mm., D}’* 0°9194, nm, 1°47367, ny, 1°47588, 
mg 1°48213, n, 1°48715 at 13° 6°, The alcohol by oxidation yields 
1: L-dimethyl-4 : 4-diethylcyclohexan-2-one, b. p. 233—235°/742 mm., 
or 103-104°/10 mm., Di’ 09114, x. 1°46086, mp 146307, n, 1°46914, 
m, 1°47419 at 15° 2°, which forms a semicarbazone, C,,H,,ON » colour. 
less needles, m. p. 157— 158°. C. 8. 


Mixtures of Nitrated Explosives and Nitration of Toluene. 
Micwete Giva (Gazzetta, 1915, 45, ii, 32—44)—The author has 
investigated the solidification diagrams of the following systems: 
2:4:6-Trinitrotoluene—2 : 4: 6-trinitromethylnitroaniline forms an 
additive compound, 3C,H,Me(NU,),,2NO,*N Me-C,H,(NO,),, which dis- 
sociates on fusion. p-Nitrotoluene—2: 4 ;: 6-trinitromethy|nitroaniline 
forms an eutectic with two closely adjacent solidification points. 2:4:6- 
Trinitrotoluene—hexanitrodiphenylamine forms solid solutions, all the 
mixtures having intense canary-yellow colours. 

The yields of 2: 4-dinitrotoluene obtained on nitrating toluene with 
nitrating mixtures of different compositions have been studied, as also 
has the time-temperature diagram of the nitration. x. Ba. F. 


Precipitation of Trinitrotoluene from Concentrated Acid 
Solution by Means of Water. W. McHurcuison and R. Wricur 
(J. Soc. Chem. Jnd., 1915, 34, 781—782).—Experiments have been 
conducted with the object of determining the minimum quantity of 
water which is required to precipitate trinitrotoluene completely trom 
its acid mother liquor. Three solutions were examined, one being a 
saturated solution of the crude explosive in a mixture containing 80% of 
sulphuric acid, 10% of nitric acid, and 10% of water, another being an 
unsaturated solution in the same mixture, whilst the third was an 
actual sample of “residue acid’ obtained from the factory (H,SO,, 
86°3% ; HNO, 6°71% ; HNO,, 0°5%; water, etc., forming the difference). 

It is found that the maximum recovery of the dissolved explosive is 
obtained by the addition of four or five volumes of water, or, in the 
case of the above technical sample, suflicent to lower the density from 
1°850 to about 1:2. The addition of more water not only renders the 
re-concentration of the acid unduly expensive, but actually causes a 
decrease in the amount of precipitate. J. OC. W. 


Metallic Salts of Ammono-Acids [Acid Amides]. Epwarp 
OC. Franxuin (Proc. Nat. Acad. Sci., 1915, 1, 68—70).—Some more 
reactions in liquid ammonia are described. 

I, Just as “ ammono-acids,” that is, acid-amides, react with potassium 
amides in liquid ammonia (A., 1902, i, 748), so they dissolve insoluble 
metallic amides, imides, or nitrides to form salts. Thus, silver amide, 
prepared by mixing liquid ammonia solutions of silver nitrate and 
potassamide, dissolves in a liquid ammonia solution of benzene- 
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sulphonamide to form silver benzenesulphonamids, SO,Ph-NHAg,2NH,. 
This crystallises well from concentrated solutions, and loses 1NH, at 
20° in a vacuum and the other at 200°. In a similar manner, the 
following salts have been prepared: thallous benzenesulphonamide, 
SO,Ph-NHTI, and with 1 and 2NH,, thallous p-toluenesulphonamide, 
C,H,Me-SO,-NHTI, and with 2NH,, thallous acetamide, CH,*CO-N HT, 
and with 2N H,, cuprous benzenesulphonamide and p-toluenesulphonamide, 
both without and with 2NH,, and silver acetamide, also without and 
with 2NH,. 

II. Cupric hydroxide and silver oxide dissolve in liquid ammonia 
solutions of benzenesulphonamide to form cupric benzenesulphonamide, 
(SO,Ph:NH),Cu,4NH,, and the above silver benzenesulphonamide. 

Ilf. Alkyl and aryl derivatives of acid amides can be regarded as 
acid esters of the “‘ammono-acids.”” The remaining hydrogen should 
therefore be replaceable by a metal, by interaction with a metallic 
amide in liquid ammonia. This is the case, and silver acetanilide, 
CH,°CO-NPhAg, also with 1NH,, has been obtained by the action 
of a solution of acetanilide on silver amide; thallous acetanilide, 
CH,*CO-NPhTI, from thallous nitride; potassium acetobenzylamide, 
CH,°CO-N(CH,Ph)K,NH,, from acetobenzylamide and potassium 
amide ; and potassium aceto-p-phenetidide, CH,*CO*N K-C,H,°OEt, from 
aceto-p-phenetidide. J.C. W. 


Tolyl Esters and Toluidides of the Nitrosulphonic Acids of 


p-Xylene. Raren C. Huston (J. Amer. Chem. Soc., 1915, 37, 
2119—2122).—Karslake and Huston (A., 1914, i, 821) have described 
three nitro-p-xylene-2-sulphonic acids and some of their derivatives. 
An account is now given of the tolyl esters and toluidides of these 
acids. 

The following derivatives of 6-nitro-p-xylene-2-sulphovic acid are 
described. The o-tolyl ester, m. p. 66—67° (corr.), opaque, flat, 
pointed crystals ; the m-tolyl ester, m. p. 71°5—72° (corr.), rhombo- 
hedral plates ; the p-tolyl ester, m. p. 93°5—94'5° (corr.), thin, lustrous 
plates ; the o-tolwidide, m. p.}126°5—127°5° (corr.), flat, slender needles ; 
the p-toluidide, m. p. 135--136° (corr.), long, silky filaments. 

3-Nitro-p-xylene-2-sulphonic acid furnishes the following derivatives : 
the o-tolyl ester, m. p. 151°5—152° (corr.), hard, opaque prisms ; the 
m-tolyl ester, m. p. 107:‘5—108° (corr.), lustrous plates; the p-tolyl 
ester, m. p. 76—77° (corr.), needle-like plates; the o-toluidide, m. p. 
143:'5—145° (corr.), lustrous, rhombohedral plates; the p-tolwidide, 
m. p. 158°5—159° (corr.), long, flat, lustrous needles. 

The following compounds were obtained from 5-nitro-p-xylene- 
2-sulphonic acid. The o-tolyl ester, m. p. 99—100° (corr.), soft, flat, 
opaque needles ; the m-toly/ ester, m. p. 110—111° (corr.), flat, lustrons 
needles ; the p-tolyl ester, m. p. 117°5—118-5° (corr.), lustrous, needle- 
like plates ; the o-toluidide, m. p. 140‘5—141° (corr.), lustrous, faintly 
yellow plates; the p-tolwidide, m. p. 143°5—-144°5° (corr.), long, 
lustrous plates. 

It is pointed out that the m. p.’s of the tolyl esters of the 5- and 
6-nitro-p-xylene-2-sulphonic acids increase in the order o-, m-, p-, 
whereas those of the tolyl esters of the 3-nitro-acid decrease in the 
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same order. The p-toluidide of each acid has a higher m. p. than 
that of the o-toluidide. The solubility of the derivatives of each acid in 
organic solvents decreases as the m. p. increases. As a rule, the 
derivatives of the 5-nitro-acid are less soluble than those of the other 
two acids. E. G. 


1: 2-Diphenyleyclopropane from Benzylideneacetophenone 
[Phenyl Styryl Ketone]. N. Kiser (J. Russ. Phys. Chem. Soc., 
1915, 47, 1102—1111).—Like mesity! oxide, cinnamaldehyde, and 
styryl methyl ketone, phenyl styryl ketone contains the grouping 
C:CH:CO-, and reacts with hydrazine with formation of 

, : : CPh—N 
3 : 5-diphenylpyrazoline, CH<GHph-NH 
going catalytic decomposition, nitrogen being liberated and 
1 : 2-diphenyleyclopropane formed. 

3 :5-Diphenylpyrazoline, C,;H,,N., forms rectangular plates or 
acicular crystals, m. p. 88°, and like other pyrazoline bases, is readily 
oxidised in the air. Its hydrochloride, C,,H,,N,,HC!, m. p. 220—221° 


, which is capable of under- 


CPh—N 
es a dts ; ‘ 
(decomp.) and nitroso-derivative, CAy<oHPh NN 0 golden-yellow 
needles, m. p. 140° (decomp.), were prepared. 
Ph 
-9-Di p ] -epar ; 
1 : 2- Diphenyleyclopropane, CHe< bpp’ prepared by heating 


3 :5-diphenylpyrazoline with solid potassium hydroxide and platinised 
porous tile, is a liquid, b. p. 307°5°/741 mm., 149°/95 mm, 
D? 1:0317, uz 15367, and remains unchanged when boiled in 
alcoholic solution with sulphuric acid, but combines with bromine, 
giving the compound CHPhBr-CH,-CHPhBr. With hydrogen 
bromide it combines in two ways, giving: (1) y-bromo-By-diphenyl- 
propane, CHMePh-CHPhBr, which is a liquid and yields a-methyl- 
stilbene when treated with potassium hydroxide, and (2) a-bromo-By- 
diphenylpropane, CH,BreCHPh:CH,Ph, which forms oblique, elongated, 
quadrilateral plates, m. p. 161—161°5° (decomp.), and gives 
By-diphenylpropylene when decomposed by potassium hydroxide. 
a-Methylstilbene may be partly converted into By-diphenylpropylene, 
and the latter into the former, by combination with hydrogen 
bromide and decomposition of the bromo-compound obtained by 
means of potassium hydroxide ; the two transformations are repre- 
sented by the schemes: (1) CH,:CPh-CH,Ph+ HBr —> 
CMePhBr-CH,Ph —» HBr+CMePh:CHPh, 
and (2) CMePh:CHPh+HBr —» CMePhBr-CH,Ph —> 
CH,Br-CHPh:CH,Ph —> CH,:CPh-°CH,Ph + HBr. 
ee | 


Action of Trioxymethylene on p-Xylene in Presence of 
Aluminium Chloride. Kaiten C. Huston and Dwicut T. Ewrne 
(J. Amer. Chem. Soc., 1915, 37, 2394—2399).—Frankforter and 
Kokatnur (A., 1914, i, 1060) have stated that the action of 
trioxymethylene on benzene, toluene, o-xylene, and mesitylene in 
presence of aluminium chloride proceeds in accordance with the 
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equation, 4C,H,+(CH,O), =CH,?Ph, + C,,H,,+3H,0+H,. A study 
has now been made of the behaviour of p-xylene with trioxymethylene 
and aluminium chloride under similar conditions. The results do not 
conform with those to be anticipated from Frankforter and Kokatnur’s 
equation, but show that in the case of p-xylene the derivatives of 
diphenylmethane and anthracene are not formed in equimolecular 
quantities. It is pointed out that the molecular weights of the 
compounds obtained by Frankforter and Kokatnur were not 
determined by them. 

The following compounds were produced in the reaction with 
p-xylene. Methylenedisdi-p-xylylmethane, 

CH,(C,H,Me,*CH,°C,H,Me,),, 
m. p. 204—205° (decomp.), is a yellowish-brown powder. Di-p-xylyl- 
methane, CH,(C,H,Me,),, m. p. 60—60°5°, erystallises in long, white 
needles, A third compound, possibly p-xylylmethyldi-p-xylylmethane, 
m. p. 157—158°, forms colourless crystals. 

The results of this work afford evidence that trioxymethylene is 
dissociated into formaldehyde under the conditions of the experiments 
and that the latter is the active agent in the condensation 
reactions. E. G. 


Action of Trioxymethylene on Various Hydrocarbons in 
the Presence of Aluminium Chloride. G. B. FrankrorTer and 
V. Koxatnur (J. Amer. Chem. Soc., 1915, 3'7, 2399—2401).—A reply 
to the criticisms of Huston and Ewing (preceding abstract) on the 
authors’ work on the action of trioxymethylene on benzene hydro- 


carbons in presence of aluminium chloride (A., 1914, i, 1060). 
EK, G, 


Action of Trioxymethylene on p-Xylene in the Presence of 
Aluminium Chloride. II. Ratepn C. Huston and Dwienr T. 
Ewine (J. Amer. Chem. Soc., 1915, 3'7, 2401).—A reply to Frankforter 
and Kokatuur (preceding abstract), E. G. 


Condensation of Derivatives of Di-a-naphthylmethane with 
Phenol and Aniline. O. Ju. Maaipson (J. Russ. Phys. Chem. Soc., 
1915, 47, 1302—1310).—By condensing di-a-naphthylearbinol with 
phenol in glacial acetic acid solution, Schmidlin and Massini (A., 1909, 
i, 561, 563) obtained a compound which they regarded as the phenyl 
ether of di-a-naphthylcarbinol. The author finds that the interaction 
of di-a-naphthylbromomethane and phenol yields a compound identical 
in properties with that obtained by Schmidlin and Massini; with con- 
centrated sulphuric acid, however, it gives slowly a cherry-red color- 
ation and not instantly the greenish-blue coloration characteristic for 
di-a-naphthylearbinol and its ethers, and hydrogen bromide in glacial 
acetic acid solution is without action on it either in the cold or when 
heated in a sealed tube. The compound proves to be p-hydroxypheny]- 
a-naphthylmethane ; with alcoholic potassium hydroxide it readily 
forms the corresponding phenoxide, which is easily convertible into the 
methoxy-compound by the action of methyl sulphate. 

From di-a-naphtbylearbinol and aniline, Schmidlin and Massini 
(oc. cit.) obtained a compound, C,,H,,ON, the oxygen being estimated 
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by difference. The author shows that this compound, which is also 
obtainable by condensation of di-a-naphthylbromomethane and aniline, 
is p-aminophenyldi-a-naphthylmethane mixed with a certain proportion 
of its hydrochloride, the hydrogen chloride being only incompletely 
removed by crystallisation from acetic acid solution. The free base 
and certain of its salts have been prepared and analysed. 

p-Hydroxyphenyldi-a-naphthylmethane, OH*C,H,*CH(C,,H,),, forms 
shining, white crystals, m. p. 213—215° ; Schmidlin and Massini found 
m. p. 212—-214°. The potassium derivative forms thin, silky leaflets, 
darkening and softening at about 235°, m. p. 245—255° (charring). 

p-Anisyldi-a-naphthylmethane, OMe-C,H,*CH(C,,H,),, forms a fine, 
crystalline powder, m. p. 187—190.° 

p-Aminophenyldi-a-naphthylmethane, NH,*C,H,CH(C,,H,),, forms 
crystals, m. p. 225—226° or 222—224°. Its sulphate, C,,H,,N,H,SO,, 
m. p. about 325° (decomp.) and its hydrochloride, C,,H,,N,HCl, m. p. 
210—-214°, were prepared. Replacement of the amino-group of the 
base by hydroxyl by means of the diazo-reaction results in the for- 
mation of p-hydroxyphenyldi-a-naphthylmethane (vide supra). 

x. HM. P. 


Action of Benzoic Acid on Dimethylaniline. Kari Neunp- 
LINGER (Annalen, 1915, 409, 182—187).—Repeating Fischer’s work 
in 1881 on the reaction between benzoic acid and dimethylaniline, the 
author has heated the two substances together at 220° with the 
gradual addition of phosphoric oxide. The product is shown to bea 
mixture containing p-dimethylaminobenzophenone, benzoylmonomethyl- 
anilide, and tetramethyldiaminodiphenylmethane. 


Action of Diphenylcarbamyl Chloride on Organic Bases. 
Wiuiam M. Denn and Eart M. Puartr (J. Amer. Chem. Soc., 1915, 
37, 2122—2130).—Im earlier papers (Dehn, A., 1912, i, 833 ; Dehn 
and Bell, A., 1914, i, 1169) an account has been given of the action 
of acetyl chloride and benzoyl chloride on organic bases dissolved in 
dry ether. A study has now been made of the action of diphenyl- 
carbamyl chloride under these conditions. The results show that this 
substance is less reactive than acetyl and benzoy! chlorides, but the 
action can be promoted by sunlight or heat with formation of additive 
compounds or their dissociation products. It is shown that these 
reactions are not ionic in character. 

Diphenylearbamy]l chloride unites with piperidine to form diphenyl- 
piperidylcarbamide hydrochloride, but this compound cannot be ob- 
tained by the addition of hydrogen chloride to diphenylpiperidyl- 
carbamide. The reaction between diphenylcarbamy]! chloride and the 
toluidines is rapid in the case of the para-compound, much slower in 
the case of the meta-compound, and in the case of the ortho- 
compound only traces of a product are formed after five months’ 
exposure to sunlight. This phenomenon is discussed as a case of 
steric hindrance. 

Diphenyl-p-tolylearbamide, NPb,*CO-NH-C,H,Me, m. p. 130°, forms 
prismatic needles, and diphenyl-m-tolylcarbamide, m. p. 125—126°, 
rhombic plates; diphenyl-c-tolylcarbamide, m. p. 119°, obtained by 
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heating the reaction mixture at 115° in a sealed tube, crystallises in 
rectangular plates or tufts of needles. Diphenylearbamyl chloride 
reacts with phenylhydrazine with formation of a8d-triphenylsemt- 
carbazide, NHPh:-NH*CO-NPh,, m. p. 149—150°, which erystallises in 
rhombic plates. Diphenylpiperidylcarbamide, m. p. 122°, forms hexagonal 
and rhomboidal plates. 

Diphenylearbamyl] chloride has also been found to react with the 
following bases, but the products have not yet been fully investigated : 
p-tolylhydrazine, as-diphenylhydrazine, as-phenylbenzylhydrazine, 
a-naphthylamine, benzidine, p-aminophenol, o-chloroaniline, p-bromo- 
aniline, p-anisidine, isobutylamine, hexylamine, heptylamine, ditso- 
butylamine, ditsoamylamine, diphenylamioe, quinoline, pyridine, 
picoline, triethylamine, tritsobutylamine, tritsoamylamine, diethyl- 
aniline, and tribenzylamine. . G. 


Molecular Rearrangements of Triphenylmethane Deriv- 
atives. I.andII. Jvuxius Srrecuirz (Proc. Nat. Acad. Sci., 1915, 1, 
196—202, 202—210).—L General discussion. Several examples of 
molecular rearrangements are interpreted in terms of Thomson’s 
electron theory of valences. 

Il. Laperimental part. A. Molecular Rearrangements of Triphenyl- 
methyl Halogenoamines. [With IsaBeLLE VospurcH and AGNEs Fay 
Morean]. (Compare A., 1913, i, 852). A rearrangement into 
phenyliminobenzophenones has been established in the case of 
triphenylmethylbromoamine, phenyldi - p - chlorophenylmethylchloro- 
amine (the products being identified by their hydrolysis into pp’-di- 
chlorobenzophenone and aniline, and p-chlorobenzophenone and 
p-chloroaniline), | phenylchlorophenylbromophenylmethylchloroamine, 
triphenylmethyldichloroamine, and diphenylchlorophenylmethyldi- 
chloroamine, C,H,Cl-CPh,*NCI,. Triphenylmethyichloromethylamine, 
CPh,*NMe-Ci, on the other hand, could not be rearranged. These 
reactions are conditioned by the positive halogen atom which 
tends to go over into its stable negative form. If it can secure the 
necessary two electrons from the nitrogen atom, as in the former 
cases, it does so, and thus leaves the nitrogen incapable of holding the 
H* and the Cl-, which are therefore eliminated. A _ univalent 
nitrogen atom is consequently exposed and the subsequent rearrange- 
nents are possible. 

B. Molecular Rearrangement of B-Triphenylmethyl-B-methylhydroxyl- 
amine. [With Bert ALLEN Stacner.| (Compare Stieglitz and Leech, 
A., 1914, i, 268). This base, when treated with phosphorus penta- 
chloride in ethereal solution, undergoes normal rearrangement, the 
product yielding methylaniline and benzophenone on hydrolysis, thus, 
CPh,-NMe-OH —> CPb,Cl-NMePh *"° COPb,+C,H,-NHMe,HCI. 
Diphenylchlorophenylmethylmethylhydroxylamine, 

O,H,Cl-CPh,°N MeOH, 
behaves in the same way. ‘Thus, for the first time, it is shown that 
substances which cannot form univalent nitrogen derivatives can also 
suffer the same rearrangement. How this may be is uncertain, but 
the first condition is the tendency of the positive hydroxyl group to 
change into a negative group. 
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C. Rearrangement of Triphenylmethyl Azoimides und of s-Di-triphenyl- 
methylhydrazine. [With James Kuun Senior.] When _ triphenyl- 
methyl azoimide is heated, it loses nitrogen and then changes into 
benzophenoneanil, thus, CPh,*N,->CPh,:NPh+N,. In this case 
there can be no question of a direct exchange of radicles as postulated 
by Beckmann. That the intervention of a compound with univalent 
nitrogen can account for the rearrangement is also seen in the 
following case. Diphenylchlorophenylmethylazoimide, 

C,H,Cl-CPh,'N,, 
should give the same univalent nitrogen compound, C,H,CI*CPh,'N., 
as the hydroxylamine, C,H,C]-CPh,*N H-OH, and, therefore, the ratio 
ef the products of rearrangement, CPb,:N-C,H,Cl and 
C,H,Cl-CPh:NPh, 
should be the same. This was tested by titrating the anilines formed 
on hydrolysis of these products, and it was found that the ratio of 
aniline to chloroaniline was 70:30 in the case of the azoimide and 
71:29 in the case of the hydroxylamine. 

It was also expected that triphenylmethylhydrazine would lose 
ammonia and thus be exposed to the same possibility of rearrangement, 
thus, CPb,-NH-NH,—>CPh,:NPh+NH,, but this could not be 
proved. It is recognised that this is due to ignorance of the 
electronic structure of the hydrazines. There can be no doubt about 
the electronic structure of di-triphenylmethyihydrazine, 

CPh,-NH:NH-°-CPh,, 
however, which would leave a univalent nitrogen derivative in 
whatever way it lost triphenylmethylamine. When heated with zinc 
chloride, it does indeed give a product which yields aniline on 
hydrolysis, although the other compounds have not yet been identified. 
J.C. W. 


Action of Selenium Bromide on Magnesium Bromide Deriv- 
atives. II. A. Preront and G. Baipuzzi (Gazzetia, 1915, 45, ii, 
106—111. Compare A., 1914, i, 1198).—Selenium bromide reacts 
readily with magnesium phenyl bromide and with magnesium 
m-aminophenyl bromide, the reaction in the former case being 
expressed by the following equations: 2MgPhBr+Se,Br,=2MgBr+ 
SePh:SePh ; Se,Ph,=Se+SePh,; SePb,+ Br,=SePb,Br, (compare 
Krafft and Lyons, A., 1894, i,448). In the latter case similar changes 
occur, 

m-Aminophenyl selenide, NH,*C,H,*Se*C,H,*NH,, forms a yellowish- 
brown, heavy, viscous oil, b. p. 130—-150°/vac. When treated in 
ethereal solution with bromine, it yields the compound, 

Se(C,H,Br-NH,,HBr),, 
which crystallises in tufts of white needles, m. p. 115--116°. 
T. H. P. 


Transformation of Trinitrotoluene into Trinitrophenyl- 
ethanol [Trinitrobenzylcarbinol]. Vezio VENDER (Gazzetta, 1915, 
45, iu, 97—99).—The conversion of . nitrotolucnes into stilbene deriv- 
atives by the action of aromatic aldehydes is regarded as a general 
reaction for aldehydes. With formaldehyde, however, the author finds 
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that derivatives of benzylearbinol are formed. Thus, formaldehyde 
and 2:4:6-trinitrotoluene yield the corresponding trinitrobenzyl- 
carbinol. Acetaldehyde readily undergoes a similar condensation, but 
the product formed, which is being investigated, exhibits no alcoholic 
function. 

2:4: 6-Trinitrobenzylcarbinol, OH-CH,°CH,°C,H,(NO,),, formed 
from 2:4:6-trinitrotoluene and formaldehyde in presence of sodium 
hydroxide or potassium hydrogen carbonate, forms pale, yellow needles, 
or large, hard, crystals, m. p. 112°, with a characteristic sweet-bitter 
taste. The acetate, O0Ac‘CH,*CH,°C,H,(NO,),, forms flat, leomon-yellow 
needles, m. p. 98°, and the nitrate, 

NO,°0°CH,°CH,°C,H,(NO,)., 
lemon-yellow crystals, m, p. 83°, which turn brown in the light. 
Zz. &. &. 


Formation of Simple and Mixed Ethers in the Action of 
Certain Magnesium Alkyl Iodides on Esters. G. L. Srapnixov 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1122—1125).—The author has 
previously (A., 1914, i, 954; this vol., i, 372) observed the formation 
of dibenzhydry] ether by the action of benzhydryl acetate on magnesium 
haloids. It is now suggested that this ether is formed in accordance 
with the equation, CHPh,*O-MgI +CHPh,I =CHPh,:O-CHPh, + 
MglI,, the benzhydry] iodide being obtained by the action of magnesium 
iodideon benzhydrylacetate, CH,*CO,*CHPh, + MgI, = CH,*CO,-MgI + 
CHPh,I. Magnesium iodide is always present in Grignard’s solution, 
and as it is continually regenerated during the further action of the 
iodide with the alcoholate, the presence of a small proportion of this 
salt is sufficient to convert a considerable quantity of ester into ether. 
Since the formation of iodide from the ester of an alcohol of high 
molecular weight may take place at a high temperature, it is to be 
expected that the action of ethyl acetate on the iodomagnesium 
alcoholate of benzhydrol, giving benzhydryl acetate at the ordinary 
temperature, would give an ether at a higher temperature; on the 
other hand, owing to the formation in the first phase of the reaction 
of benzhydryl acetate and the consequent presence of iodomagnesium 
ethoxide, the formation of two ethers, namely, dibenzhydryl ether and 
benzhydryl ethyl ether, should take place. The fact that these two 
ethers are actually obtained confirms the explanation of their forma- 
tion given above. =. a Es 


Preparation of a Substance Similar to Scymnolsulphuric 
Acid. Cholesterylsulphuric Acid. Jonn A. Manpen and Carn 
Neupera (Biochem. Zeitsch., 1915, 71, 186—195. Compare Ham- 
marsten A., 1898, ii, 711).—Cholesterol, in the presence of chloroform 
and pyridine, readily yields on treatment with chlorosulphonic acid, 
cholesteryl sulphuric acid, according to the equation C,,H,,-OH+ 
Cl‘SO,H = HCl+C,,H,,°O°SO,H. After distillation of the solvents 
and treatment of the residue with the corresponding alkalis, the 
potassium, sodium, and ammonium salts could be obtained. These are 
only sparingly soluble in water, but they can be recrystalised from 
80% alcohol, from which they separate in the first instance as a gel, 
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which gradually changes into crystals. The potassium salt has m. p. 
235° and the ammonium salt m. p. 185°. On treatment with glacial acetic 
acid, the potassium salt yields acetylcholesterol and potassium hydrogen 
sulphate, and by treatment with hydrochloric acid, it yields cholesterol 
and sulphuric acid. Suspensions of the salt give colour reactions 
similar to those given by cholesterol. S. B.S. 


Normal Ammonivm Salts of Some Substituted Benzoic 
Acids. V. LeRoy McMaster and I. H. Goptove (J. Amer. Chem. 
Soc., 1915, 3'7, 2181—2188).—In earlier papers (Keiser and McMaster, 
A., 1913, i, 248; McMaster, A., 1913, i, 444; 1914, i, 481, 1122) an 
account has been given of the preparation of the normal ammonium 
salts of various organic acids by passing dry ammonia into solutions of 
the acids in organic solvents. In continuation of this work, the 
authors have prepared ammonium m-toluate, p-toluate, o-, m-, and 
p-chlorobenzoates, o-bromobenzoate, m-bromobenzoate, p-bromobenzoate, 
o-, m-, and p-nitrobenzoates, 3:5-dinitrobenzoate, and o-, m-, and 
p-aminobenzoates. 

Ammonium 3:5-diaminobenzoate could not be prepared by this 


method owing to the great solubility of the salt in organic liquids. 
E. G. 


Some Nitro-derivatives of o-Toluic Acid. Max Mayer 
(J. pr. Chem. 1915, [ii], 92, 137—173)—The 3- and 5-nitro- 
o-toluidines have been converted, through the Sandmeyer reaction, 
into nitriles and then into the 3- and 5-nitro-o-toluic acids, and a 
number of derivatives of these have been prepared. 

A suspension of finely-divided 5-nitro-o-toluidine hydrochloride was 
diazotised and the solution was added to a solution of copper sulphate 
and potassium cyanide at 70°, when the nitrile was precipitated. This 
was freed from inorganic material by sublimation, and 5-nitro- 
o-toluonitrile, NO,*C,H,Me-CN, was thus obtained in long, glistening, 
yellow, felted needles, m. p. 113—115°. The nitrile was hydrolysed 
by boiling concentrated sodium hydroxide to 5-nitro-o-toluic acid, m. p. 
151°, which is identical with the “y-nitrotoluic acid” obtained by 
oxidising 4-nitro-o-xyleue. 

All attempts to reduce the nitrile to 5-amino-o-toluonitrile failed, an 
experience which Beilstein and Kreusler met with in the case of the 
isomeric 6-nitro-m-toluonitrile (Annalen, 1867, 144, 175). This is 
apparently due to the combined influence of the para-cyano-group and 
the alkyl group on the stability of the nitro-group, for the carboxylic 
acids on the one hand, and p-nitrobenzonitrile on the other, can be 
readily reduced. 

It was also heped to oxidise the nitrile to 5-nitro-2-cyanobenzoic 
acid, but it was found to be impossible to prevent the hydrolysis of the 
cyano-group. Oxidation with alkaline permanganate affords a most 
convenient method, however, for the preparation of 5-nitrophthalic 
acid, “‘ B-nitrophthalic acid,” m. p. 162°. 

A solution of 3-nitro-o-toluidine in glacial acetic acid was mixed 
with a little hydrochloric acid, diazotised with powdered sodium nitrite, 
and the product was then poured into the copper sulphate and 
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potassium cyanide solution as above. The 3-nitro-o-toluonitrile was 
purified by sublimation, and obtained in silky, yellow needles, m. p. 
89—91°. This was hydrolysed by concentrated potassium hydroxide 
or moderately strong sulphuric acid to the new 3-nitro-o-tolwic acid, 
NO,°C,H,Me-CO,H, which was obtained in colourless, silky needles, 
m. p. between 200° and 210°. The constitution was proved by converting 
the acid into m-nitrotoluene. The acid sublimes when slowly heated, 
and is fairly soluble in water but not in cold alcohol. The indefinite 
melting point distinguishes the acid from the nine nitrotoluic acids of 
proved constitution, and the solubility relationships do not aczord with 
the descriptions of four nitrotoluic acids of unknown structure. 

The sodium, potassium, ammonium, silver, lead, copper, magnesium, 
barium, calcium, zine, and aluminium salts of 3-nitro-o-toluic acid are 
described, and a small amount of the methyl ester, m. p. 72—75°, was 
obtained by means of methyl] sulphate. The acid illustrates the ester 
rule, for the two ortho-substituents almost prohibit esterification. 

Either the nitrile or the 3-nitro-o-toluic acid yielded 1-nitrophthalic 
acid, “a-nitrophthalic acid,” on oxidation with alkaline permanganate. 
An attempt was made to reduce the acid by means of tin and hydro- 
chloric acid to 3-amino-o-toluic acid, but this could not be isolated, for, 
on evaporation, it changed into m-toluidine. It was indeed formed, 
however, for 3-hydroxy-o-toluic acid was obtained on diazotising the 
solution of the reduction product. The latter solution was also 
diazotised and heated with the potassium-cuprous cyanide solution, 
when l-methyl-o-phthalic acid was obtained, and it was finally 
evaporated nearly to dryness in a vacuum, the residue was acetylated, 
then oxidised and subsequently hydrolysed, and thus converted into 
l-aminophthalic acid. 

The 3-nitro-o-toluic acid undergoes certain physical changes when 
exposed to the air for several days. It becomes less soluble in water, 
more so in organic media, and melts at 


N. . DN s about 180—185° (decomp. ), thus acquiring 
CO,H ©:0 the properties of the isomeric nitrotoluic 
—_> SO acids. It is assumed that the differences 

NO, N:O are due to the tautomerism expressed as 


Ww OH_ in the annexed formule. 

Some interesting generalisations with 
regard to the melting points and colours of the nitrotoluidines and 
nitrotoluonitriles are developed. Of the ten nitrotoluidines and eight 
nitrotoluonitriles, the most fusible are those in which the nitro-group 
is ortho to the methyl group. J.C. W. 


Supposed Instability of High-Molecular Imino-acids. N. A. 
Scuiezincer (J. Russ. Phys. Chem. Soc., 1915, 47, 1183—1190).— 
From the failure of his attempts to prepare propioiminocyc/oheptane- 
carboxylic and iminodiphenylacetic acids, Stadnikov (“The Amino-, 
Imino-, and Nitrilo-acids,” Moscow, 1910), assumes that these acids 
are unstable, and concludes that the stability of imino-acids and their 
derivatives diminishes as the molecular magnitude of the acid increases. 
The author shows, however, that this supposed effect of the entrance 
of heavy radicles in the molecule has no real existence, and that 
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s-iminodiphenylacetic acid is not only readily prepared but stable 
towards boiling acids in concentrated solution. The conditions 
employed by Stadnikov lead to decomposition of the nitrilo-ester in the 
sense of the equation, 
CN:CHPh-NH-CHPh:CO,Et + 2H,0 = 

EtOH + Ph-CHO + HCN + NH,-CHPh:CO,H. 
An exactly similar decomposition was observed by the author with the 
nitriles of ethylenebis-imino-acids (this vol., i, 506). The molecules of 
the nitriles of imino- (and also amino-, nitrilo-, and bis-imino-) acids 
contain two atomic groupings, namely, the imino- and the nitrile 
groups, capable of undergoing change on hydrolysis. It is very 
probable that, in the decomposition according to the equation, 
NHR”"-CHRR’ON + H,O = RR’-CO + HCN + NH,R’ (1), the first pro- 
duct is the ammonium compound, OH:NH,R’*CHRR’CN (A). In 
acid solution, compound A occurs together with the salt, 

NH,R’X:CHRR’CN (3B), 
and increase of the concentration of the acid, HX, may lower the 
concentration of A and increase that of B to such an extent that 
decomposition according to scheme I becomes practically impossible. 
Hydrolysis of the nitrile would then proceed entirely according to the 
equation 
NHR”-CHRR’CN + 2H,0 = NH, + NHR”*CHRR’-CO,H (II). 

Experiment confirms these conclusions, since hydrolysis of the nitrilo- 
esters by concentrated sulphuric acid, instead of by fuming hydrochloric 
acid, leads to the formation of s-di-iminodi-phenylacetic acid. The 
final result in any particular case depends partly on the relative 
velocities of two competing reactions and partly on the effective relative 
concentrations of the hydroxide A and the salt B, these depending 
on the equilibrium constant of the reaction, A+HX=B6B+H,0, 
that is, on the extent to which the basic properties of the imino-group 
of the nitrile are developed. The basicity of the imino-group is 
influenced by the number and distribution of the electronegative groups 
in the molecule, and it is the influence of the two phenyl groups in 
this direction and not their mass, which accounts for the so-called 
instability of the nitrilo-ester of iminodiphenylacetic acid. A similar 
explanation is applicable in the case of the bisimino-acids. 

In view of the pronounced insolubility of ethylenebisimino-acids, the 
author regards them as of configuration I, whereas tri-, penta-, and 
hepta-methylenebisimino-acids have structures (11) perfectly analogous 
to those of ordinary amino-acids : 


RR’=C—CO,H CO,H—C=RR’ RR’=C—CO,H CO,H—C=RR’ 


NH—CH,—CH,—NH NH—-|CH,],-—-NH 
I II 
Iminodiphenylacetic acid, CO,H*CHPh-NH-CHPh-CO,H, prepared 
fromthe nitrilo-ester, CN-CH Ph: NH-CHPh'CO, Et (compare Stadnikov, 
loc. cit.) by the action of sulphuric acid, forms spherical aggregates of 
slender needles, or opaque nodules, decomposing at about 199° in a 
sealed capillary, Lt is monobasic towards methyl orange, and dibasic 
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towards phenolphthalein. Its hydrochloride, copper, and nictel ( + 3H,O) 
salts and methyl ester, which forms a viscous syrup, D? 1:1550, 


n” 1:5413, were prepared. T. H. P. 


Action of Sunlight on the Cinnamic Acids. A. W. K. 
pE Jona (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 181—184. 
Compare this vol., i, 535).—Further experiments on the action of 
sunlight on the cinnamic acids have shown that a-storax-cinnamic 
acid yields a-truxillic acid, whilst B-truxillic acid is formed from 
f-storax-cinnamic acid. The truxillic acids are supposed to be 
polymerisation products corresponding with the formulz 

C,H;-CH-CH-CO,H C,H,-CH-CH-CO,H 
CO,H*CH:CH:C,H, C,H,°CH*CH-CO,H 
a-acid. B-acid. 

The formation of these different products from the a- and £-cinnamic 
acids may possibly be due to a difference in the disposition of the 
molecules in the crystals, or, if it is assumed that the molecules of the 
solid are double molecules, to a difference in the structure of the 
double molecules. H. M. D. 


Bimolecular Nitriles. E. von Meyer (J. pr. Chem., 1915, 92, 
174—193. Compare A., 1914, i, 996).—Further studies of the 
so-called dinitriles, NH:CR-CH,°CN or NH,*CR:CH-CN. 

I. Reactions between Dinitriles and Ketones. [Preliminary note. | 
Dinitriles which can react in the amino-form condense with ketones to 
form derivatives of 1:4-dihydropyridine. Much work had been 
completed in this direction (with Kurt WaGNrER) but the details have 
been lost and the new compounds must be prepared afresh. The 
ketones show a similar gradation in activity towards the dinitriles to 
that which they exhibit towards phenylhydrazine (compare Petrenko- 
Kritschenko). 

Il. New Dinitriles. Derivatives of Benzoacetodinitrile. | With 
ELISABETH Spreckets]. Various nuclear-substitution products of 
benzonitrile have been condensed with acetonitrile in the presence of 
granulated sodium, and typical derivatives of the new dinitriles have 
been prepared. 

A, o-Chlorobenzonitrile yielded o-chlorobenzoacetodinitrile, 

C,H,Cl-C(NH)-CH,°CN, 
white, somewhat cubical crystals, m. p. 106—107°, which was 
hydrolysed by alcoholic hydrochloric acid to o-chlorophenyl cyanomethyl 
ketone, C,H,Cl-CO-CH,°CN, cubes, m. p. 101° (benzylidene compound, 
C,H,Cl-CO-C(CN):CHPh, glistening flakes, m. p. 90°). The dinitrile 
was also condensed with phenylhydrazine acetate to 2-imino-1-phenyl- 
N——O-C,H,Cl 
C(NH)-CH, ; 
137°, and with benzaldehyde to 3 : 5-dicyano-4-phenyl-2 : 6-di-o-chloro- 
ail : 4-dihydropyridine, C,;H,,N,Cl,, slender, white crystals, m. p. 


4-o-chlorophenylpyrazolone, NPh< needles, m. p. 


B. The corresponding para-compounds :—p-chlorobenzoacetodinitrile, 
pale yellow needles, m. p. 144°; p-chlorophenyl cyanomethyl ketone, pale 
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yellow needles, m. p. 127° (benzylidene compound, m. p. 125°) ; 
pyrazolone derivative, needles, m. p. 185° ; dihydropyridine derivative, 
slender needles, m. p. 233°. 

C. The meta-series :—m-chlorobenzoacetodinitrile, long, stout prisms, 
m. p. 86°; m-chlorophenyl cyanomethyl ketone, small leaflets, m. p. 81° 
(benzylidene compound, felted needles, m. p. 118°); pyrazolone de- 
rivative, m. p. 108°; dihydropyridine derivative, m. p. 248°. The 
three chlorophenyl cyanomethy! ketones formed the phenylhydrazone of 
benzaldehyde when treated with phenylhydrazine. 

D. p-Ethoxybenzonitrile (from p-phenetidine) gave a high yield 
of p-ethoxybenzoacetodinitrile, OEt’C,H,-C(NH)-CH,°CN, glistening 
leaflets, m. p. 136°5°, which was hydrolysed to p-ethoxyphenyl cyano- 
methyl ketone, OEt‘C,H,*CO-CH,°CN, m. p. 123°, and condensed with 
phenylhydrazine to 2.4 imino- -1 -phenyl- -4-p-ethoxyphenylpyrazolone, 

C,;H,;,ON;, 
prisms, m. p. 188°, with — to 2-imino-4-p-ethoxyphenyliso- 


oxazolone, OEt*C,H,C- i o needles, m. p. 127°, with benz- 


aldehyde to 3: 5-dicyano-4 phen yl-2 : 6-di-p-ethoxyphenyl-1 : 4-dihydro- 
pyridine, C,,H,,O,N,, m. p. 194°, and with methyl ethyl ketone (see 
under I) to 3: 5-dicyano-2 : 6-di-p-ethoxyphenyl-4-methyl-4-ethyl-1 : 4-di- 
hydropyridine, C,,H,,0,N,, fibrous crystals, m. p. 116°. 

£. p-Dimethylaminobenzonitrile (from p-dimethylaminobenzald- 
oxime) gave a moderate yield of p-dimethylaminobenzoacetodinitrile, 
NMe,°C,H,°C(NH)-CH,°CN, pale yellow leaflets, m. p. 210°, and 
this was ‘hydrolysed to p-dimeth ylaminophenyl cyanomethyl ketone, 
NMe,°C,H,*CO-CH,°CN, glistening leaflets, m. p. 166°. 

IIL. Ly ydrazine Derivatives of Acetodinitrile—Three compounds, 

A, B and C, were originally obtained by the action of hydrazine on 
acetodinitrile (A., 1895, i, 583). Of these, B cannot now be prepared, 
and further reactions of A and C are described which throw some 
light on their structures. A can be diazotised in the presence of 
hydrochloric acid, whilst with nitrous fumes alone it forms an 
oximino-compound, C,H,ON,, m. p. 167° (decomp.). It also yields an 
acetyl compound, silky ‘needles, m. p. 140°, and a phenylcarbamide, 
C,,H,,ON,, m. p. 188°. The isomeride, C, can also be diazotised, 
converted into an acetyl compound, C,,H,,ON,, m. p. 106°, and a 
phenylearbamide, C,;H,,ON,, m. p. 137°, but it yields no nitroso- 
compound. It is assumed that the primary product of the action of 
hydrazine on acetodinitrile is the hydrazone, which then reacts with 
more acetodinitrile in its amino-form, thus ; 
NH:CMe-CH,:’CN + N,H, —_> CN°CH,°CMe:N-:NH,; ___ this 
+NH,°CMe:CH-CN —> CN:CH,:CMe:N-NH-CMe:CH:CN + NH,,. 
The product then undergoes rearrangement into the compound 4, 
which can behave in the two tautomeric forms, 


Me—— Me——- 
; ‘CH-C N, 
H,-C(:NH)> CMe:CH-CN and H:C(NH, al CMe:CH:-C 
or be further rearranged, by boiling with concentrated hydrochloric 
acid, into th Ply amet Dheee ae 
; into the compound C, dy;—--}.n—-G- NH, 
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[V. Nitrogen-halogen Derivatives of Dinitriles.—Chloro- and bromo- 
acetodinitriles have long been known (ibid.). Lodoacetodinitrile, 
CN-CH,°CMe:NI, has now been obtained by adding a solution of 
iodine in potassium iodide to aqueous acetodinitrile, as a white 
precipitate, m. p. 85°. It can be titrated with thiosulphate in the 
presence of hydrochloric acid, and the other halogen derivatives can 
likewise be titrated if potassium iodide is also added. 

V. N-Aryl Derivatives of Dinitriles (compare A., 1908, i, 909). 
Benzoacetodinitrile condenses with aniline acetate when heated in a 
sealed tube at 120—130°, to form N-phenylbenzoacetodinitrile, 
CN-CH,-CPh:NPh, in pale yellow crystals, m. p. 187°. N-Pheny/l- 
p-tolwacetodinitrile, CN-CH,*C(NPh)-C,H,Me, m. p. 189°, is prepared 
in the same way. Acetodinitrile reacts more readily with bases, even 
in cold aqueous solutions; thus with p-phenylenedimethyldiamine it 
yields N-p-dimethylaminophenylacetodinitrile, 

CN-CH,°CMe:N-C,H,*NMe,, 
pale red leaflets, m. p. 151°, and with p-anisidine, N-p-methoxyphenyl- 
acetodinitrile, m. p. 123°. When treated with nitrous fumes in acetic 
acid solution, V-phenylacetodinitrile (ibid.) yields a pale-yellow 
oximino-compound, NPh:CMe°C(CN):N-OH, and a compound, insoluble 
in alkalis, which is regarded as a condensation product of the 
nitroso-compound with unchanged -phenylacetodinitrile, thus, 
NPh:CMe-C(CN):N-CH(CN)-CMe:NPh. The latter is a- brick-red 
substance, m. p. 270°. The above p-methoxyphenylacetodinitrile only 
yields an owximino-compound, OMe:C,H,*N:CMe-C(CN).N-OH, 


m. p. 155°, J. 0. W. 


Preparation and Decomposition of Phenylnitroformaldehyde- 
phenylhydrazone. R. Ciusa and G. Benexwi (Atti R. Accad. Lineei, 
1915, [v], 24, ii, 20-—-25).—The decomposition by heat of phenylnitro- 
formaldehydephenylhydrazone, 

NO,°CPh:N-NHPh =(‘CPh:N-NHPh)’ + NO, 
(compare Ciusa and Toschi, A., 1914, i, 334), is similar to that of 
nitrosobenzaldehydephenylhydrazone, 
2NO-CPh:N-NHPh = (*CPh:N:NHPh), + 2NO 
(compare Bamberger and Pemsel, A., 1903, i, 285), and both these 
decompositions resemble those of triphenylnitromethane, triphenyl- 
nitrosomethane, and nitrosodiphenylamine, CPh,-NO, — CPh, + NO, ; 
CPh,-NO = CPh,+NO, and NPh,-NO — NPh,+ NO, 

The best method of studying the decomposition of the nitrohydr- 
azones consists in heating in a reflux apparatus a solution of the dry 
nitrohydrazone in xylene which has been dried over sodium, the 
elimination of the nitrogen peroxide being facilitated by means of 
a current of dry nitrogen. In this way, phenylnitroformaldehyde- 
phenylhydrazone yields (1) a proportion of nitrogen peroxide varying 
with the rapidity of heating and of the passage of nitrogen and with 
the amount of moisture present, and (2) the compound, 

CHPhb:N-NPh:C,H,Me,*NO,, 
which crystallises in white needles, m. p. 170°, gives phenylhydrazine 
when hydrolysed with sulphuric acid, and is formed as the result 
of the following series of changes: NO,*CPh:N-NHPh=NO,+ 
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(CPh:N-NHPh); the latter +C,H,Me, =C,H,Me,*CPh:N-NHPh+ 
CHPh:N-NHPh and C,H,Me,: OPb:N- NHPh + NO, — 

NO,°C,H, Me, *CPh:N-NHPh, 
and (3) a small proportion of a red compound, m. p. 195° , Which may 
represent the product of the action of nitrogen peroxide on the 
benzaldehydephenylhydrazone formed as shown under (2). 

The action of nitrogen peroxide on benzaldehydephenylhydrazone in 
ethereal solution (compare Ciusa and Pestalozza, A., 1908, i, 833) 
yields: (1) as principal product phenyloitroformaldehydepheny|lhydr- 
azone; (2) benzenediazonium nitrate; (3) dibenzylidenedipheny]- 
hydrotetrazone ; (4) an isomeride of (1), forming silky, red needles, 
m. p. 135°, and giving a green solution in concentrated sulphuric acid ; 
this compound and compound (1) are probably stereoisomerides having 
the respective formu! , fi" _— nin t;" as 

rn fen seek 


pound, C,,.H,,O,N,, which forms dark red needles, m. p. 183°, and was 
obtained (but not analysed) by Bamberger and Pemsel (er., 1903, 36, 
84; A., 1903, i, 283) among the secondary products of the oxidation 
of benzaldehydephenylhydrazone by amyl nitrite: (6) a small pro- 
portion of a compound, which forms yellowish needles, m. p. 202—204°, 
and is possibly tetraphenyltetrazoline (compare Bamberger and 
Pemsel, /oc. cit.). T. H. P. 


; (5) a com- 


Gallaldehyde Trimethyl Ether and Syringaldehyde. IF’. Mautn- 
NER [With G. Szény1] (J. pr. Chem., 1915, [ii], 92, 194—201 ; 
compare A., 1908, i, 348, 729; 1913, i, 277).—These aldehydes have 
been treated with magnesium alkyl iodides, and nitromethane, and 
also employed in the synthesis of chalkones by Kostanecki’s method. 

A benzene solution of gallaldehyde trimethyl ether was shaken with 
an ethereal sulution of magnesium methyl iodide, whereby the normal 
product, namely, 3: 4 :5-trim thoxyphenylmethylcartinol, C,,H,,0,, was 
obtained, as a colourless oil, b. p. 179—180°/11 mm. This was oxidised 
by chromic acid mixture to 3: 4:5-trimethoxyacetophenone (A., 1910, 
i, 680). The similar 3: 4 :5-trimethoryphenylethylcarbinol, C,.H,,0,, 
b. p. 184—185°/11 mm., was oxidised to 3 : 4 : 5-trimethoxypropiophenone 
(3:4:5-trimethoxyphenyl ethyl ketone), a pale yellow oil, which was 
characterised by a nitrophenylhydrazone, C,,H,,O;N;, reddish-brown 
needles, m. p. 170—171°. 

Gallaldehyde trimethyl ether and gallacetophenone trimethyi ether 
(ibid. ) were left in a warm alcoholic solution of sodium hydroxide when 
3:4:5:3':4' :5-hewamethoxychalkone [3 : 4 :5-trimethoxyphenyl 3: 4: 5- 
trimethoxystyryl ketone), C,,H,,0,, separated in pale yellow leaflets, 
m. p. 128—129°. The same aldehyde was also condensed with aceto- 
veratrone (3: 4-dimethoxyacetophenone) yielding 3:4:5: 4° : 5’-penta- 
methoxychalkone [3 : 4-dimethoxryphenyl 3 : 4: 5-trimethowystyry! ketone}, 
Cy) H,,0,, in pale yellow leaflets, m. p. 131—132°. 

A mixture of gallaldehyde trimethyl ether and diazomethane in 
alcohol was carefully treated with alcoholic potassium hydroxide at 
— 5°, then mixed with ice and water and finally acidified, when w-nitro- 
3:4: 5-trimethorystyrene, C,,H,,0O,N, separated in yellow leaflets, 
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m. p. 119—120°. Syringaldehyde yielded under the same conditions, 
u-nitro-4-hydroxy-3 :5-dimethoxystyrene, C,,H,,O,N, m. p. 115—116° 
Syringaldehyde was also mixed with hippuric acid and anhydrous 
sodium acetate and then heated with acetic anhydride, when a-benzoyl- 
imino-3 : 5-dimethoxy-4-acetoxycinnamic anhydride, C,H,,0,N, was 
obtained in lemon-yellow needles, m. p. 212—213°. . Cc. Wz. 


Action of Grignard’s Reagent on Hydroxy-ketonic Dyestuffs 
and their Ethers. Anaprnpa Srirker (T., 1915, 107, 1241—1247). 
—Magnesium ethy] iodide reacts with alizarin dimethyl ether to give 
small yields of 10-hydroxy-5-keto-1 : 2-dimethoay-10-ethyldihydroan- 
thracene and 5 : 10-dihydroxy-1 : 2-dimethoxy-5 : 10-diethyldihydroanthra- 
cene respectively, according as to whether sufficient organo-magnesium 
compound is present to react with only one, or with both ketonic 
groups. The former substance forms reddish-yellow needles, m. p. 
188°, and the latter crystallises in crimson needles, m. p. 149°. On 
demethylation by treatment with aluminium chloride, 1 : 2: 10-trd- 
hydroxy-5-keto-10-ethyldihydroanthracene, red needles, m. p. 275°, and 
1:2:5:10-tetrahydroxy-5 : 10-diethyldihydroanthracene, brown needles, 
m. p. 198°, were formed from their corresponding ethers. These 
compounds showed no tendency to lose water and assume a permanently 
quinonoid structure as did similar derivatives of quercetin (Watson 
and Sen, T., 1914, 105, 389), and accordingly no remarkable differ- 
ence in dyeing properties from those of alizarin was observed. The 
action of the Grignard reagent prepared from bromoanisole on 
7-ethoxy-y-benzopyrone was also investigated. The de-ethylated 
product was not inviting as a dye and was not further studied. With 
ethyl 7-ethoxy-y-benzopyrone-2-carboxylate, colourless needles, m. p. 118°, 
the above Grignard reagent gave a tarry product, from which only un- 
changed ester could be isolated. G. F. M. 


3-Nitrohydroxyketoperinaphthindene. E. CatpERaro (Gazzetta, 
1915, 45, ii, 131—138).—3-Nitrohydroxyketoperinaphthindene (annexed 
formula), prepared by the condensation of 3-nitronaphthalic anhydride 
je with ethyl malonate in presence of fused zinc 
Freie,” chloride, forms minute, orange-yellow needles, 
Pas y CH and blackens without melting at 300°. With con- 
, >On)” centrated sulphuric acid it gives a red solution, 
% and it dissolves readily in cold alkali carbonate 

or hydroxide solution with formation of an in- 
tense red coloration. The following derivatives were prepared : sodium, 
C,,H,O,NNa: methyl ether, C,,H,O,N, which erystallises in yellow, 
spherical masses, softening at 230°, m, p. 245°; ethyl ether, which forms a 
deep reddish-brown, hard, crystalline‘crust, m. p. 195—197° ; and acetate, 
C,,;H,O,;N, which forms hard, yellowish-brown globules, m. p. 194—195°. 
With benzaldehyde in presence of pyridine it condenses to the 
compound (annexed 


C ua co—__¢ formula) which 
~< SO-CHPh-0¢ S—< forms minute, bright 
4 S—conyZ No(oH)—Z » red crystals, m. p. 
NOW” \~%, 275—276°(decomp.) 

: 2 and dissolves readily 


in alcoholic alkali solation, giving an intensely red liquid. 
VOL. CVIIL. i. 3 0 
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3-Nitrodihydroxyketoperinaphthindene (annexed formula), obtained 
by the action of phenylhydrazine in acetic 


peel acid solution on 3-nitrohydroxyketoperi- 
Sal con) naphthindene or by reduction of the tri- 
S—c(ony7 ketone (vide supra) by means of hydrogen 
NO sulphide, forms bright red, flocculent 
3 crystals, m. p. 265—266° (decomp.), re- 


duces ammoniacal silver nitrate solution, dissolves in hot bromine 
water giving the triketone, and in dilute aqueous alkali hydroxides 
forms reddish-violet solutions, becoming blue on further addition of 

the hydroxide. 
The hydrate of 3-nitroperinaphthindantrione (annexed formula), 
obtained by treating with bromine water 


—CO the crude product of the action of phenyl- 
4 SoH), hydrazine on the _ nitrohydroxyketone, 
4 S—co”% forms orange-yellow needles, and at tem- 
— 4 peratures above 100° is converted into the 

3 reddish-brown  3-nitroperinaphthindantrione, 


N0,*CyH,<p>00, m. p. 172—173° (decomp.), which reduces 

ammoniacal silver nitrate and, in aqueous solution, dyes paper blue; 
, , < GN 

the phenazine of the triketone, NO,°C,,H; co-b:n7 Colle forms 

minute, yellow needles, m. p. 276—277°. ee 


Action of Ozone on Organic Compounds. IV. C. Harriss 
(Annalen, 1915, 410, 1—116. Compare A., 1906, i, 225; 1910, i, 
607 ; 1912, i, 673).—The author calls attention to the advantages of 
the ozone method over that of catalytic reduction for investigating 
the constitution of organic compounds. A difficulty in the former 
method, which has not yet been entirely overcome, is the formation, 
during the decomposition of ozonides by water or glacial acetic acid, of 
very stable peroxides, the presence of which hinders the isolation of 
aldehydes and ketones by means of the usual reagents. 

With Ricnarp Seirz.| Using unwashed ozone, Neresheimer 
(A., 1908, i, 194) obtained from pinene a solid and a liquid ozonide, 
neither of which had the normal composition. It has now been found 
that the action of 4-°8—9-3% washed ozone (with 5% sodium hydroxide 
and concentrated sulphuric acid) on pinene (b. p. 46°/11 mm., from 
French turpentine) in hexane results in the formation of a colourless, 
solid ozonide, C,,H,,0,, which is insoluble in ether ; in addition to this, 
a syrupy and an oily fraction have been obtained, which contain an 
ozonide. 

When cyclohexene in hexane is treated with washed 6—9% ozone, a 
solid ozonide is precipitated and a liquid ozonide, C,H,,0 3, remains in 
the mother liquor. The latter has b. p. 47—52°/10 mm., is a mobile, 
highly refractive liquid having a powerful, unpleasant odour, and is 
only shghtly explosive. The solid ozonide, which is probably dimeric, 
(C,H,,03)., is also formed when the strongest, unwashed ozune is used. 
\t has m. p. 60—65°, explodes violently at about 140—150°, and is 
decomposed by water at 120—125°, yielding cyclopentenaldehyde, 


a 


on ee ee 
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adipodialdehyde, the aldehydo-acid, and adipic acid. The a- and 
B-cyclohexenozonides described by Splawa-Neyman (A., 1908, i., 967) 
are to be regarded as polymeric cyclohexenozonide and polymeric cyclo- 
hexenoxozonide repectively. 

[With Hans Waener.] cycloPentene yields different products 
according to the conditions under which it is ozonised. Dissolved in 
hexane and treated with washed ozone in a freezing mixture, it yields 
a liquid, monomeric ozonide identical with that described by Tank 
(A., 1908, i, 517). Treated slowly with washed 5% ozone in ethyl chloride 
cooled by carbon dioxide and ether, it yields a colourless, crystalline 
ozonide (probably dimeric), (C;H,O,),, which explodes violently at 
94°, and is decomposed by water much more rapidly than the dimeric 
cyclohexenozonide. 

By exposure to strong sunlight the liquid ozonide is converted into 
a polymeric, non-explosive, microcrystalline ozonide. Treated with 
the strongest, unwashed ozone, cyclopentene yields the normal liquid 
ozonide when dissolved in carbon tetrachloride, but in chloroform 
solution a liquid, monomeric oxozonide, C;H,O,, and a white, crystalline, 
dimeric owxozonide, which is very explosive and is very easily 
decomposed by water; the liquid oxozonide is yellow, has a very 
penetrating odour, is explosive, readily loses oxygen, forming the 
normal ozonide, and by keeping changes to a vitreous mass. 

When cyclopentanone is reduced by sodium and water in the 
presence of absolute ether, the only products are cyclopentanol and the 
normal pinacone. When ordinary ether (containing ethyl alcohol) is 
employed, sodium ethoxide is formed, which exerts a condensing action, 
and the products of reduction contain, in addition to the preceding, 
2-eyclopentylcyclopentanol, C;H,°C;H,*OH, b. p. 116—117°/12 mm. , 
which is oxidised to 2-cyclopentylcyclopentanone by chromic and 
sulphuric acids at 30°; the latter forms a benzylidene derivative, 
C,,H,,0, faintly yellow needles, m. p. 97—98°, from which an oxime 
or a phenylhydrazone could not be obtained. 

By heating with potassium hydrogen sulphate at 180—190°, 
2-cyclopentyleyclopentanol yields cyclopentyleyclopentene,~C,)H,,, b. p. 
79/13° mm., D?* 0°8953, nF* 1:48627, ma 1°48284, n, 1°49979, which 
is converted by washed ozone in light petroleum at U° into a golden- 
yellow, viscous liquid ; this is unstable, and appears to be a mixture of 
the normal ozonide and oxozonide 

[With Friepricn Comperc.} Another attempt has been made to 
ascertain whether ozonisation causes a change in the position of a 
double linking. In 1896, Tiemann and Schmidt showed that the 
oxidation of citronellaldehyde by aqueous potassium permanganate 
only yielded products which were derivatives of a substance 
containing the group CMe,:CH:, not CH,:CMe*CH,°, present in 
citronellaidehyde. The ozonisation of the aldehyde (Harries and 
Himmelmann, A., 1908, i, 662) gave results indicating the presence of 
40% of rhodinal, CMe,:CH-[CH,],-CHMe-CH,-CHO. Since these 
results are not conclusive, Wagner has treated citronellaldimethyl- 
acetal in hexane with washed ozone at a low temperature, but again 
the results are indefinite ; he discovered, in addition to the products of 
decomposition of the ozonide recorded by Harries and Himmelmanp, a 


302 
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new keto-aldehyde, CH,*CO-[CH,],-CHMe-CH,°CHO. Tue authors 
have repeated the work, employing the latest methods of minimising 
the resinifying effect of acids and peroxides on the resulting 
aldehydes and ketones. The results, although not conclusive, are 
decidedly better than those obtained by the preceding investigators, 
and have demonstrated an entirely new reaction in the decomposition 
of ozonides. The ozonide is decomposed by boiling water and the 
resulting mixture is treated with ether. The ethereal solution is 
treated with calcium carbonate and water, and is thus separated into 
(1) the calcium salts of formic and B-methyladipic acids and the half- 
aldehyde of the latter, and (2) aldehydes, ketones, and peroxides, 
principally the last, from which acetone peroxide and y-methyloctan- 
n-one-a-al peroxide, CH,*CO,*[CH,],-CHMe-CH,°CHO, b. p. about 
100°/14 mm., have been isolated. By treatment with 10% potassium 
carbonate at 50—60° or by boiling with 10% sodium hydroxide, the 
peroxides ar» decomposed and the following products have been 
isolated (1) an aldehyde, which forms a semicarbazone, C,H,,ON,, 
crystals, m. p. 181°, and is probably a methylcyclopentenaldehyde, (2) an 
acid, which forms a silver salt, C,H,O,Ag, and is probably 5-methy/- 
cyclopentene-l-carboxylic acid, (3) l-acetyl-4-methyleyclohexane, and (4) 
8-methyladipic acid and its half-aldehyde. 

From the nature and quantity of the preceding decomposition 
products, the conclusion is drawn that commercial citronellaldehyde is 
a mixture of real citronellaldehyde and rhodinal in the ratio 40 : 60. 

In 1898, Tiemann and Schmidt could obtain only one semicarbazone 
from commercial citronellaldehyde. This has been confirmed by the 
authors, and all attempts to separate the semicarbazone into two 
constituents by crystallisation have failed. By treatment, however, 
with washed ozone in ethyl acetate or carbon tetrachloride, the 
semicarbazone yields a substance, C,,H,,O;N,, decomp. about 55—60°, 
which appears to be an oxozonide and yields, by decomposition with 
boiling water, oxygen, carbon dioxide, formic acid, acetone per- 
oxide, and two semicarbazones. One of these is the semicarbazone, 
yellowish needles, m. p. 185°, of methyloctanonal (derived from 
citronellaldehyde), whilst the other is the semicarbazone, m. p. 
120—125°, of the half-aldehyde of 8-methyladipic acid (derived from 
rhodinal). Hence the semicarbazone of commercial citronellaldehyde 
is either a very difficultly separable mixture of two semicarbazones 
or an individual substance in which a shifting of the double linking 
is produced by ozonisation. 

The new type of decomposition of ozonides by water was discovered 
by the isolation of acetylearbinol from the products of decomposition 
of citronellaldehyde ozonide. The keto-alcohol is probably formed 
owing to a change represented by the scheme : 


o<°4sSoMe-CH,: —> OH-CH,:COMe +-CHO, 


[With Frieprich Diver.) The so-called dimethylpiperidine, 
C,H,,N, obtained together with piperylene by Hofmann in 1881 by 
the exhaustive methylation of piperidine, is shown to have the 
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constitution, CH,:CH-*[CH,],"NMe,, both by its synthesis and by 
its oxidation by ozone. Pentamethylene dibromide is heated at 80° 
with 33% absolute alcoholic trimethylamine and the resulting bis- 
quaternary ammonium bromide, NMe,Br-[CH,],-NMe,Br, colourless 
crystals, m. p. above 300°, which loses hydrogen bromide and 
trimethylamine by crystallisation from alcohol, with the formation 
of the unsaturated quaternary salt, CH,:CH-[CH,],-NMe,Br, stout 
prisms, is converted by treatment with water and silver oxide and 
subsequent distillation into trimethylamine and ¢-dimethylamino- 
A«-pentene (Hofmann’s dimethylpiperidine), b. p. 118°, Dj’° 0°7548, 
n° 142017, nm. 1°41706, ny 1°43174. This forms a hydrogen oxalate, 
C,H,,0,N, colourless crystals, m. p. 122°, and yields piperylene by 
exhaustive methylation. By ozonisation in dilute hydrochloric acid 
and decomposition of the ozonide, it yields formaldehyde, the hydro- 
chloride, needles, m. p. 146°, of y-dimethvlammobutyric acid (the 
platinichloride, yellowish-brown crystals, has m. p. 170° [decomp.]), 
and y-dimethylaminobutaldehyde, which cannot be isolated in a pure 
state since it readily changes, with loss cf water, into a substance, 
C,,H,,ON., b. p. 142°/11 mm. y-Dimethylaminobutaldehyde was 
characterised in the form of its diethylacetal, C,)H,,0,N, b. p. 
94—95°/11 mm., Dj°* 0°8662, n° 1:42267, which yields a hydrogen 
oxalate, leaflets, m. p. 118°, picrate, yellow prisms, m. p. 113—114°, 
and methiodide, C,,H,,0,NI, colourless powder, m. p. 50°, softening 
at 40°. The last derivative, by treatment with silver oxide and 
water, and subsequent distillation under diminished pressure, yields 
trimethylamine and crotonaldehydediethylacetal, a change in the 
position of the double linking also occurring. A change in the position 
of the double linking of ¢«-dimethylamino-A*-pentene does not readily 
occur, since the substance can be recovered unchanged after being 
boiled with amyl alcohol and sodium amyloxide. 

{With George Francis Morrext.|] Partly an account of work 
already published (A., 1911, i, 914). 2-Benzoylamino-4-acetyl- 
l-methyleyclohexane cannot be hydrolysed without decomposition ; 
it forms a p-nitrophenylhydrazone, yellow needles, m. p. 252°, and a 
semicarbazone, colourless, microscopic needles, m. p. about 200°. The 
corresponding derivatives of cis-2-benzoylamino-l-methyleyclohexan- 
4-one have m. p. 248° (decomp.) and 194° (decomp.) respectively. By 
treatment with ozone in the same manner as the a-isomeride (loc. cit.) 
B-benzoyldihydroterpenylamine yields trans-2-benzoylamino-1-methyl- 
cyclohexan-4-one, C,,H,,0,N, needles, m. p. 150—151°. 

The menthadiene, b. p. 63—65°/14 mm., obtained by the dry 
distillation of dihydroterpenylamine phosphate, appears to be identical 
‘ae obtained from dihydrocarvylamine (Harries, A., 1903, 
1, ). 

A method of reducing carvoxime with zine dust in a mixture of 
alcohol and glacial acetic acid at 0° is described, whereby a-carvyl- 
amine containing only a small quantity of the B-isomeride is obtained 
in a yield of about 80%. It has b. p. 94—95°/125 mm., Di} 0°9168 
[a]? +105-8°, ni? 1-49820, p, 149474, and n, 151369; the hydro- 
chloride has m. p. 220°, and the benzoyl derivative 174°, whereas 
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Goldschmidt gave 180° and 169° respectively for the two derivatives, 

Carvylamine forms, although with diffi-ulty, a dihydrochloride, 
C,,H,,NCi,HCl, 

crystals, m, p. 145°, which yields a chlorinated base by treatment with 

alkalis, and is converted into terpenylamine and other substances by 

heating with pyridine at 100°. 

[With Sypney Smirs.] This work is a continuation of that of 
Morrell, its object being the preparation of 2-amino-4-acetyl-1-methy]- 
cyclohexane by the hydrolysis of its acyl derivatives. For this 
purpose the carbethoxy-derivative is suited best, the acetyl, formyl, 
and oxalyl derivatives being less so, By oxidation with unwashed 
10—12% ozone in glacial acetic acid acetyldihydrocarvylamine yields 
2-acetylamino-4-acetyl-1-methyleyclohexane, slender needles, m. p. 
193—194°, which is unchanged by concentrated hydrochloric acid at 
120° and forms a semicarbazone, crystals, m. p. 234—-235° (decomp.), 
p-nitrophenylhydrazone, m. p. 229° (decomp.), and owime, decomp. 221°. 
Dihydrocarvylamine and boiling, anhydrous formic acid yield a 
substance, C,,H,,ON, slender needles, m. p. 152—153°, which is 
probably formyldihydroterpenylamine. By heating with ethyl formate 
at 125°, dihydrocarvylamine yields the formyl derivative, b. p. 
179—180°/15 mm., which is oxidised by ozone to 2-/ormylamino-4- 
acetyl-1-methyleyclohexane, colourless prisms, m. p. 120—121° (oxime, 
C,,H,,0,N,, slender needles, m. p. about 179°; p-nitrophenylhydrazone, 
yellow needles, decomp. 239° ; semicarbazone, m. p. 201° [decomp. }). 

Dihydrocarvylamine and ethyl oxalate at 135° yield the owalyl 
derivative, C,0,(NH°C,,H,,),, colourless needles, m. p. 250°, and the 
semi-oxalyl derivative, C,,H,,."N H*CO-CO,Et, colourless needles, m. p. 
94°. The latter is oxidised by ozone to the semi-owalyl derivative 
of 2-amino-4-acetyl-l-methyleyclohexane, C,H,MeAc*-NH-CO-CO,Et, 
colourless needles, m. p. 107°, which forms an oxime, slender needles, 
m. p. 140° (decomp.), p-nitrophenylhydrazone, yellow needles, m. p. 
about 218—219° (decomp.), and semicarbazone, m. p. 168°. 

By treating its boiling ethereal solution with potassium carbonate 
and ethyl chloroformate, dihydrocarvylamine is converted into its 
carbethoxy-derivative, colourless needles, m, p. 88°. This is oxidised by 
ozone t) 2-carbethonyamino-4-acetyl-l-methylcyclohexane, colourless 
needles, m. p. 127°, which forms a p-nitrophenylhydrazone, yellow 
needles, m. p. 200°, semicarbazone, m. p. 181°, and owime, slender 
needles, m. p. 144—145°, and is hydrolysed by concentrated hydro- 
chloric acid at 105°, yielding the hydrochloride, C,H,,ON,HCI, 
colourless needles, m. p. 183—185° (decomp.), of 2-amino-4-acetyl- 
l-methyleyclohexane, m. p. 119—122°, b. p. 65—68°/11 mm. This 
forms an oxime, colourless needles, m. p. 151°, and a benzoyl] derivative 
identical with that obtained by the oxidation of benzoyldihydro- 
carvylamine. 

[With Georc H. L&éxdrt.] In the preparation of pyridine-2- 
aldehyde by the action of ozone on 2-styrylpyridine (A., 1914, i, 574) 
the other three possible products of decomposition of the ozonide, 
namely, benzoic acid, benzaldehyde, and a-picolinic acid, are also formed ; 
a by-product is a substance, C,,H,,.NCI,HCl, m. p, 153—154°, prisms. 

Pyridine-2-aldehyde has D}* 1:1255, nif* 1°53886,, 153284, 
mg 155396, nm, 1°56749, forms a hydrochloride, C,H,ON,HCI,H,0, 
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colourless prisms, m. p. 103—107°, and picrate, yellow needles, m. p. 
101—102°, and reacts with concentrated, aqueous sodium hydrogen 
sulphite to form, not an additive compound, but a salt, probably the 
hydrogen sulphite, colourless needles, subliming at about 160°. The 
aldehyde forms a p-nitrophenylhydrazone, yellow powder, m. p. 235° 
(hydrochloride, reddish-yellow needles, m. p. 277° [decomp.]), azine, 
yellow needles or prisms, m. p. 149°, anil, b. p. about 165°/13 mm., 
and methiodide (phenylhydrazone, m. p. 244°; Kaufmann and Valette 
give 239—240°), and reacts with aqueous ammonia to form a substance, 
(C,NH,-CH:NH),, faintly yellow needles, m. p. 126° (decomp.). The 
diethylacztal, C,NH,*CH(OEt),, b. p. 11O—112°/14 mm., is reduced by 
sodium and boiling ethyl alcohol to piperidine-2-aldehyde diethylacetal, 
b. p. 95—105°/14 mm., which forms the hydrochloride of piperidine- 
2-aldehyde-p-nitrophenylhydrazone, C,,H,,0,N,,HCI, yellow powder, 
m. p. 228° (decomp.), by treatment with hot hydrochloric acid and 
p-nitrophenylhydrazine. 

Pyridine-2-aldehyde is converted by cold 50% potassium hydroxide 
into a-picolinic acid and pyridine-2-carbinol, C,NH,°CH,°OH, b. p. 
about 112—113°/16—17 mm., which forms a picrate, golden-yellow 
erystals, m. p. 159°, and platinichloride, reddish-yellow needles, m. p. 
179° (decomp.). 

Pyridine-2-aldehyde is converted by aqueous potassium cyanide 
into a-pyridoin (pyridylpicolinoylcarbinol), C,NH,*CH(OH)*CO'C,NH,, 
yellow needles, m. p. 156°, which is oxidised by concentrated nitric 
acid to a-pyridil (di-2-pyridyl diketone), C,0,(C;NH,),, pale citron 
yellow, rhombic crystals, m. p. 154—155° (nitrate, colourless, crystalline 
powder). Pyridine-2-aldehyde and a-picoline react in the presence of 
zine chloride at 200° to form s-di-2-pyridylethylene, C,H,(C;NH,),, 
colourless needles, m. p. 118—119°, b. p. about 200°/17 mm., which 
forms a dibromide, C,,H,,N,Br,, colourless prisms, m. p. 153—154°. 

Pyridine-2-aldehyde condenses with dimethylaniline in the presence 
of zine chloride on the water-bath to form the leuco-base, 

C,NH,-CH(C,H,°NMe,),, 
colourless leaflets or brownish crystals, m. p. 110°, which is oxidised by 
lead peroxide to a green dye comparable with malachite green. 

In the presence of aqueous sodium hydroxide, pyridine-2-aldehyde 
condenses with cyclo-hexanone to form two substances, one of which, 
C,,H,,ON,, colourless needles, m. p. 193°, probably has the formula 
00 OH-ONH')-CH> CB» and the other, C,,H,,0,N,, yellow 
needles, m. p. 127°, the constitution, 

7CH(CH[OH]:C,NH,)-CH, 
00S OH OHLOH ON HCH. CH. 

Pyridine-3-aldehyde, b. p. 95—97°/15 mm., prepared from benzoyl- 
metanicotine and ozone in a similar manner to pyridine-2-aldehyde 
(loc. cit.), shows in general the greatest similarity to this; the 
phenylhydrazone, m. p. 158°, forms pale yellow leaflets. » &. 


Synthesis of Indanediones. IV. Martin Freunp and Kari 
FieiscHeR (Annalen, 1915, 409, 268—290. Compare A., 1910, i, 
490; 1913, i, 1073; 1914, i, 48).—In the earlier work indanediones 
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have been obtained by condensing aromatic hydrocarbons with sub- 
stituted malonyl] chlorides in the presence of aluminium chloride. It 
is now found that phenolic ethers behave in a similar manner. Thus 
quinol dimethyl ether and diethylmalonyl chloride in warm carbon 
disulphide yield, in the presence of aluminium chloride (1) an oil; (2) 


4: T-dimethony-2 : 2-diethylindane-1 : 3-dione, CgH,(OMe),<p>CEty, 


yellow prisms, m. p. 159—161°; and (3) 4-hydrowy-T-methoxy-2 : 2-di- 
ethylindane-1 : 3-dione, yellow needles, m. p. 105—106°, which is soluble 
in alkalis and forms an acetate, rosettes of colourless rhombohedra, 
m. p. 96—98°. Substances (2) and (3), by boiling with hydriodic 
acid, D1:7, yield 4:7-dihydrowy-2 : 2-diethylindane-1 : 3-dione, pale 
yellow crystals, m. p. 90—94°. This compound and also (3) form 
intensely »yellowi-h-green, fluorescent solutions in dilute alkalis, the 
fluorescence vanishing when the indandione ring is broken, For 
example, 4-hydroxy-7-methoxy-2 : 2-diethylindanedione is converted by 
boiling concentrated potassium hydroxide and subsequent acidification 
into 2-hydroxry-5-methoxy-ww-diethylacetophenone-6-carboxylic acid, 
CHEt,°CO-C,H,(OH)(OMe)-CO,H, 
colourless needles, changing at 75°, melting at 85°, and transparent 
above 90°, an alkaline solution of which is not fluorescent; a by- 
product of the reaction is a substance, C,,H,,0,,H,O, grey, crystalline 
powder, m. p. 103—105°, which appears to be a hydrate of the acid. 
The oil (1), which is the chief product of the reaction, has b. p. 
200°/15mm., D 1-314, contains one methoxyl group and is insoluble in 
alkalis. It has the composition C,,H,,0,, and appears to be 4-keto- 


3 : 3-diethyl-3 : 4-dihydrocoumarin, almost colourless, crystalline powder, 
m. p. 128—130°, and by boiling concentrated potassium hydroxide into 
a potassium salt (which regenerates the original oil by solution in 
water) and a very small quantity of an acid, C,,H,,0,, colourless 
crystals, m. p. 150—150°5°, which is probably a-2-hydrory-5-methoxy- 
benzoyl-a-ethylbutyric acid, OMe*C,H,(OH)-CO-CEt,°CO,H. 

The condensation of veratrole and diethylmalony! chloride in carbon 
disulphide in the presence of aluminium chloride leads to the formation 
of (1) 4:5-dihydroxy-2 : 2-diethylindane-1 : 3-dione, yellowish needles, 
m. p. 116—118°; (2) 5:6-dihydrory-2 : 2-diethylindane-1 : 3-dione, 
colourless crystals, m. p. 216—218°, which exhibits a brownish-yellow 
fluorescence in alkaline solution and forms an acetyl derivative ; m. p. 
93—95°; (3) 5 :6-dimethoxy-2 : 2-diethylindane-1 : 3-dione, colourless, 
rectangular plates, m. p. 149—151°, which forms a nitro-derivative, 
colourless, rhombic plates, m. p. 104—106°; and (4) 5-hydroay- 
6-methoxy-2 : 2-diethylindane-1 :3-dione, colourless needles, m._ p. 
106—108°, b. p. 210—230°/12 mm., which forms a yellow, crystalline 
sodium salt and yields a faint yellowish-green fluorescence in alkaline 
solution. By boiling with hydriodic acid (D 1:7), compounds (3) and 
(4) are converted into (2). 

5 :6-Dihydroxy-2 : 2-diethylindanedione is converted by boiling con- 
centrated potassium hydroxide into 4 :5-dihydroxy-ww-diethylaceto- 
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phenone-2-carboxylic acid, CHEt,*CO*C,H,(OH),°CO,H, faintly yellow, 
microscopic crystals, m. p. 177° (decomp.), which forms an intensely 
yellowish-green, non-fluorescent solution in dilute sodium hydroxide, 


and is converted above its m. p. into the dactone, C, H,(OH),<__f. CEt.’ 
UE, 


colourless, six-sided plates, m. p. 269—271°. 
5-Hydroxy-6-methoxy-2 ; 2-diethylindanedione forms an acetyl deriv- 
ative, colourless prisms, m. p. 127—129°, and is converted by boiling 
concentrated potassium hydroxide into 4 (or 5)-hydroxy-5 (or 4)- 
methoxy-ww-diethylacetophenone-2-carboxylic acid, colourless crystals, 
m. p. 149—151°, which forms a “~ 
poe Ph 


OMe'C HOW)<ie (CHEL):N 


colourless plates, m. p. 180—182°, by heating with phenylhydrazine, 
and is converted by boiling hydriodic acid (D1°7), into the lactone, 
CO: ‘0 - 
C,H,(OH,)< Gn: CHEE,’ silvery grey leaflets, m. p. 202—203°, by 
the simultaneous elimination of a methyl group, loss of water, and 
reduction. C. 8. 


1:2-Naphthindanedione. F. Noto (Gazzetta, 1915, 45, ii, 
126—130).—In presence of sodium, ethyl phthalate condenses with 
ethyl acetate, giving diketohydrindene, whereas under similar con- 
ditions ethyl perinaphthalate does not react (compare Errera, A., 1911, 
i, 465). That this difference in behaviour is due, not to the presence 
of the benzene nucleus in the one case and of the naphthalene nucleus 
in the other, but to the different positions of the carboxyl groups in 
the two compounds, is shown by the fact that methyl naphthalene-| : 2- 
dicarboxylate condenses with ethyl acetate and sodium, giving 
1 ; 2-naphthindanedioae, which closely resembles diketohydrindene in its 
properties, 

Methyl naphthalene-1 : 2-dicarboxylate, C,,H,.0,, forms transparent, 
colouricss crystals, m. p. 80°. 
1 : 2-Naphthindanedione (annexed formula), 

CO forms long, slender needles, m. p. 180°, and 
/\/N- Co? CH dissolves 3 alkali solutions, dates a red 
coloration. When heated with alcoholic 

4 V sodium hydroxide, it gives a sparingly soluble 
green compound, and when boiled with dilute hydrochloric acid a 
greenish-yellow compound, m. p. about 300°, which probably results 
from the condensation of 2 mols. of 1:2-naphthindanedione with 
elimination of 1H,O. The sodeum salt of 1 :2-naphthindaredione, 
C,,H,O,Na, crystallises with 1Et‘UH. ‘The bisphenylhydrazone of the 
diketone, C,,H, <a! “ HPL >CHe forms shining, orange-yellow 
needles, m. p. 220° (decomp. ). With benzaldehyde in alcoholic solution 
containing a drop of pyridine, 1 ; 2-naphthindanedione condenses, giving 


the compounl CoH <Gg>C:CHPh, which crystallises in small, 


lemon-yellow needles, m. p. 190°. 
3 o* 
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When shaken with methyl sulphate in dilute potassium hydroxide 
solution, the naphthindanedione gives a compound which forms hard, 
reddish-yellow crystals, m. p. 118°, but was not obtained in sufficient 
quantity for investigation. Under similar conditions, the action of 
methyl sulphate on diketobydrindene yields a yellow compound, 
m. p. 206°, which dissolves in concentrated alkali hydroxide solution, 
giving a red and then a violet coloration, and is a product of the 
condensation of 2 mols, of diketohydrindene with elimination of 1H,0. 
A diethyl derivative of 1 : 2-naphthindanedione was obtained by Freund 
and Fleischer (A., 1910, i, 490) by the condensation of naphthalene 
with diethylmalony] chloride in presence of aluminium chloride. 

z. &, P. 


Action of Light on Dibenzoylstyrene, E. OLivert-Manpavi 
(Gazzetta, 1915, 45, ii, 138—142. Compare Oliveri-Mandala and 
Calderaro, A., 1914, i, 1077).—Further investigations have been made 
on the compound C,.H,,0,, m, p. 118°, obtained by the action of light 
on dibenzoylstyrene in benzene solution. It is found that this com- 
pound forms long, yellow needles, m. p. 123—124°, and that it is not 
identical with the lactone of triphenylcrotonic acid. It yields the 
monohydrazone, C..H,,ON,, which forms a white, microcrystalline 
powder, m. p. 165°, and the mono-oxime, m. p. 175° (loc. cit.), and, 
when treated in absolute alcoholic solution with a current of hydrogen 
chloride, is converted into the trichlorofuran obtained under similar 
conditions from dibenzoylstyrene by Japp and Tingle (T., 1897, 71, 
1138). 

As was shown by Japp and Wood (T., 1905, 87, 709), the action of 
hydrazine on dibenzoylstyrene yields 3:4: 6-tripheny!-1 : 2-diazine, 
whereas the isomeride, m. p. 125—124°, gives only a monobydrazone. 
On the assumption that the facility of reaction depends on the 
structure, the author ascribes (1) the cis-configuration to the di- 
benzoylstyrene (a) which reacts with hydrazine in accordance with 


the equation 
CH-COPh CH: -CPh-N 
x = 
Ph-C-coph + 2M Ph-C:CPh—-N’ 
and (2) the ¢rans-configuration to the isomeride (8), m. p. 123—124°, 
which is obtained by the action of light and reacts with hydrazine 
thus : 
CH-Bz +N,H, CH: CPh:N-NH, CH-Bz 
Bz-C-Ph 2 = BeO-Ph °F NH,-N:CPh-CPh 
(L.) (iL.) 
Since, with the trans-isomeride, closure of the ring is not effected even 
by prolonged heating, it is probable that, as soon as it is formed, 
compound I or II gives rise, by simple transposition of the hydrogen 
atom of the group, -CH-, to a nitrogenated boi compound, 


OFaBe on : i - OPh< ony. a = 


In the case of stereoisomerides, the action of light usually effects the 
conversion of the a-form with the higher melting point into the 
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B-form with the lower melting point, the a-form generally being the 
stable or trans-, and the B-form the labile or cis-modification. Several 
deviations from this general rule have been observed, and the case now 
considered furnishes another exception, if the assumption that the cis- 
and trans-forms are respectively labile and stable is correct. 

T. H. P. 


Separation of 8-Sulphonic and 2:6- and 2: 7-Disulphonic 
Acids of Anthraquinone. M. L. Crosstey (J. Amer. Chem. Soc., 
1915, 3'7, 2178—2181).—On attempting to separate the products of 
the direct sulphonation of anthraquinone by means of their calcium 
salts, it was found that a large part of the B-sulphonic and 2 ; 6-disul phonic 
acids is precipitated and lost in the calcium sulphate. Experiments 
have shown that the best yields are obtained by neutralising the 
sulphonation product with sodium hydroxide and separating the acids 
in the form of their sodium salts. By carefully concentrating the 
solution of the sodium sulphonates, the #-sulphonate and the 
2:6-disulphonate can be separated together, leaving the sodium 
sulphate and the 2 : 7-disulphonate in solution, from which the former 
can be precipitated by alcohol. After removing the sodium sulphate 
by filtration and evaporating the filtrate to dryness, the 2: 7-disul- 
phonate is obtained as a residue. The #-sulphonate and 2 : 6-disul- 
phonate can be separated by taking advantage of their different 
solubilities in water; the former separates best from slightly acid 
solutions. Sodium anthraquinone-2 :6-disulphonate is very sensitive 


to sunlight, changing from a light plum colour to nearly black. 

In the course of this work a new substance was isolated in the form 
of red needles ; this compound, when suspended in alcohol and exposed 
to sunlight, changes into an unstable green product. E. G. 


Action of Esters on Magnesium Alkyl Iodides. G. L. 
Srapyikov (J. Russ. Phys. Chem. Soc., 1915, 47, 1113—112). 
Compare A., 1914, i, 954; this vol., i, 372).—The author has made 
further applications of his method of preparing esters correspond- 
ing with alcohols of high molecular weight, the procedure being as 
follows: magnesium methyl or ethyl iodide, prepared under Grignard’s 
conditions, is decomposed by the alcohol of the required ester, the 
mixture being cooled with ice water. The magnesium alkyl iodide thus 
obtained is heated on a bath to the boiling point of the ether with the 
methyl or ethyl ester of the acid of the required ester. The product of 
this reaction is decomposed in the cold with dilute sulphuric acid, the 
ethereal extract being then washed and dried and the ester fractionated 
after removal of the solvent. The use of magnesium alkyl bromides 
should give better results than the corresponding iodides. The latter 
give rise in nearly all cases to iodides of high boiling poiats, which 
decompose on distillation and give an ester coloured with iodine. 
Removal of these iodides may be effected by exposure of the ethereal 
solution of the ester to the light for from seven to ten days, accom- 
panied by periodical washing with alkaline water ; in some instances, 
two distillations of the ester with finely divided copper (Naturkupfer C) 
are sufficient. 

3 0* 2 
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The results obtained show that this method is most satisfactory with 
acids, the anhydrides and chloro-anhydrides of which are not readily 
accessible (compare Houben, A., 1906, i, 520). It is found, further, 
that the more phenolic in character the alcohol used becomes, the less 
completely will its radicle replace that of the ethyl ester; magnesium 
phenyl iodide itself does not react with ethyl acetate. When the 
masses of the radicles taking part in the reaction approach equality, 
the more positive one, even when of lower mass, displaces the other 
from the ester. fhe molecular weight of the acid also exeris an 
influence on the replacement of one radicle by another ; thus, replace- 
ment of the ethyl of ethyl benzoate by menthyl proceeds slowly and 
the yield of menthyl ester, even on prolonged heating, does not reach 
the yields obtained in the case of acetic and propionic esters. 

Although amides react with alcohols, forming esters and ammonia or 
amines, and acetamide reacts with sodium ethoxide, giving ethylawine, 
the amides do not react with magnesium alky] iodides. 

Menthy] acetate, prepared from magnesium menthy| iodide and ethy!| 
acetate, was obtained in 93% yield, menthyl propionate in 80% yield, 
and menthyl benzoate in 64°6% yield. Menthyl iminoacetate, C,,H,,0,N, 
has m. p. 48—50°, b. p. 2639/14 mm. Menthyl nitrilotriacetate, 
C,,H,,0,N, forms slender needles, m. p. 80—81°, and was obtaiued in 
88% yield. In the interaction of ethyl acetate or butyrate with the 
magnesium derivative of terpineol, the whole of the latter undergoes 
dehydration, forming a hydrocarbon, C,)H,,, b. p. 182—184°/760 mm. 


Menthyl benzoate and magnesium benzhydryl iodide do not interact, 
but benzhydry] acetate reacts with magnesium menthy! iodide, yielding 
benzhydrol. The iodomagnesium derivative of methylaniline reacts 
neither with ethyl acetate nor with benzamide. tT. EP. 


New Halogen Derivatives of Camphor. Part I. a-Chloro- 
camphor; with a Note on Isomerism. Static and Dynamic. 
Tuomas Martin Lowry and Victor Sreere (T., 1915, 107, 
1382—1396).—The existence of two series of ortho-derivatives of 
camphor has long been known (Marsh, T., 1890, 5'7, 828 ; Lowry, T., 
1898, 73, 569; Haller and Minguin, A., 1901, i, 599; Forster, T., 
1902, 81, 160; Kipping, P., 1905, 21, 125) but, unlike the 
a-derivatives, which are generally stable, the a’-derivatives have in no 
case hitherto been isolated, although it has been possible to predict 
the specific rotatory power of certain of them (Lowry, T., 1906, 
89, 1033). 

a-Chlorocamphor has now been obtained pure in the following 
manner. The amount of a-chlorocamphor produced by the action of 
alkali on the a-isomeride in hot alcoholic solution amounts to 
approximately 12% ; after this equilibrium is attained, the solution is 
acidified with dilute hydrochloric acid and cooled to — 18°, when much of 
the unaltered a-isomeride separates; the a-chlorocamphor remains 
entirely in solution and can be isolated in a crude condition by 
evaporation. Further purification can be effected by dissolving in 
alcohol and cooling to — 18°, when part of the admixed a-isomeride 
crystallises ; by recovering the dissolved solid from the mother liquor 
and repeating the process several times, the a-isomeride can finally be 
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obtained pure. a'-Chlorocamphor is a soft, camphor-like substance, 
feathery crystals, m. p. 117°, [a]p +35°; the specific rotation was also 
determined for other wave-lengths, In alcoholic solution, the addition 
of a small quantity of sodium ethoxide causes rapid isomerisation ; if 
the solution is a concentrated one, a-chlorocamphor then separates, but 
in more dilute solution a mixture of the a- and a’-isomerides is 
obtained in the sawe proportions as in that resulting from a solution 
of the a-isomeride under the same conditions. Bromination of a and 
a-chlorocamphors gives rise to the same isomorphous mixture of 
a-chloro-a-bromocamphor and a-chloro-a’-bromocamphor, a result 
which affords strong confirmation of the theory of Lapworth (T., 1904, 
85, 30) as to the activity of the enol form in the replacement of 
hydrogen in ketonic compounds by halogens. Nitration, on the other 
hand, converted the a-chlorocamphor into a’-chloro-a-nitrocamphor, 
m. p. 132°, whilst the a-isomeride under similar treatment yields only 
a-chloro-a’-nitrocamphor (compare Lowry, T., 1898, 73, 986). 
Attention is drawn to the close analogy between the phenomena in 
the case of the isomerides of “ethyl acetoacetate” and of a- and 
a-chlorocamphor. It is suggested that the term “ dynamic isomerism ”’ 
should be applied generally to all cases in which isomerism passes from 
a static to a dynamic condition ; the term “tautomerism” should be 
restricted in its original sense to such pairs as the 1:2- and 
1: 6-di-derivatives of benzene, whilst the term “ desmotropy ” should 
cover those cases in which isomerisation is due to a rearrangement of 
bonds caused by the displacement of a hydrogen atom. D. F. T. 


Chemical and Physical Properties of Oils Distilled from 
the Various Parts of the Plant, Acorus Calamus, L. 
G. A. Russetn (J. Amer. Chem. Soc., 1915, 3'7, 2387—2394).—An 
account is given of the examination of Acorus calamus cultivated on 
upland soil at Madison, Wis. The results show that these plants 
yield less oil than those grown in their natural habitat. The fresh 
aerial parts of the plant (1) yielded 0°123% of volatile oil ; the dried 
rhizomes (2) 0°638%; and the dried roots (3) 250%. A small 
quantity of air-dried rhizomes (4) from Bell, Md., gave 0°95% of oil, 
and a commercial sample of dry rhizomes (5) 1°493%. 

The various specimens of oil thus obtained furnished the following 
constants: (1) D* 09509 ; [a]> +12°2°; nif 1°5035 ; acid number, 0 ; 
ester number, 12°6; acetylation number, 53°05. (2) D® 0°9547; 
(aj? +21-7°; mB 1:4990; acid number, 0; ester number, 15°5; 
acetylation number, 38°40. (3) D® 09491; [a] + 18°7°; np 1°5065 ; 
acid number, 0; ester number, 23°7; acetylation number, 42:10. 
(4) D® 09938; nF 15140; acid number (determined eight weeks 
after distilling), 8°15; ester number, 55°3; saponification number, 
63°45. (5) D® 09945; n® 15080; acid number (determined eight 
weeks after distilling), 5°75; ester number, 42°5; saponification 
number, 48°25, 

Phenols were absent from all the oils. Aldehydes were present 
and in largest amount in the oil from the aerial parts of the plant. 
All the oils contained combined acids; the oil from the aerial parts 
yielded butyric and heptoic acids. Fractional distillation of the oils 
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gave results indicating that the constituents vary to some extent 
both in character and quantity. E. G. 


Butyl Butyrate Occurring in Some WSHucalyptus Oils. 
Henry G. Smita (J. Roy. Soc. New South Wales, 1914, 48, 464—468). 
—The lower boiling fractions of the oil of Zucalyptus Perriniana of 
either New South Wales or Tasmanian origin contain notable 
quantities of an ester which investigation of the products of 
saponification has shown to be n-butyl butyrate. The saponification 
number of the crude oil was 52°6, corresponding with 13°5% of this 
ester. Methyl, ethyl, and propyl alcohols seemed to be entirely 
absent from the products of saponification. G. F. M. 


Phenols Occurring in Some Eucalyptus Oils. Roserr 
Rosinson and Henry G, Smiru (J. Roy. Soc. New South Wales, 1914, 
48, 518—519).—Although phenolic substances rarely occur in the 
essential oils of the Eucalyptus species, a phenol has been detected in 
the oils of Z. linearis and Z. Risdoni, for which the name tasmanol 
is proposed. It was isolated by extraction with aqueous sodium 
hydroxide in the usual manner. It boils at 268—273° (uncorr.) and 
175°/25 mm. It is optically inactive, and has D®? 1-077, and p 1°5269 
at 22°. It gives a deep red coloration with ferric chloride, coutains 
one methoxy-group, and appears to have two hydroxyl groups in the 
para-position. Another phenol giving a green colour with alcoholic 
ferric chloride was also detected in the phellandrene-free oils derived 
from certain species. G. F. M. 


Oil of Pistacia Lentiscus. E. Sernaciorro and Nerina Vita 
(Ann. Chim. Applicata, 1915, 4, 92—93).—When freed from volatiie 
matter by distillation in a current of water apour, this oil has the 
following constants: D 0°9188; nif 66°00 (Zeiss butyro-refracto- 
meter); acid number, 15°92; saponification number, 165°58; sapon- 
ification number after acetylation, 203°03; Hehner number, 94824; 
Maumené namber, 46-2 ; iodine number, 83°61 ; iodine number of the 
acids, 85°96. The acids consist of palmitic and oleic acids. The oil 
contains about 0°5% of optically inactive volatile matter, D” 0-8654, 
b. p. 165°, bromine number, 285°4, having an odour resembling that of 
terpenes and giving no solid products with nitrosyl chloride or bromine. 

x. wt P. 


The Chemistry of the Asphalts with Especial Reference to 
their Photochemical Properties. Paun Géprica (Monaish., 1915, 
36, 535—548).—Asphalt can to a slight extent combine with sulphur 
chloride without becoming insoluble in carbon disulphide. The 
product is darker and harder than the original natural product 
and also is more sensitive to light. The chemical action of the 
sulphur chloride is both substitutive and additive, mainly the former. 
With a larger proportion of sulphur chloride, the solution of asphalt 
deposits a black, spongy solid containing about 18% of sulphur, whilst 
there remains unaffected in solution a constituent of lower sulphur 
content than the original natural material. 
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Of several samples of asphalt examined, a Cuban product was most 
sensitive to light. Although light from any part of the spectrum is 
capable of rendering asphalt insoluble, it is shown that concurrent 
contact with oxygen is also necessary ; the oxygen may be atmospheric, 
or may be introduced into the asphalt in the form of a little benzoyl 


peroxide. 
Solutions of asphalt exhibit absorption bands in the blue and yellow 
portions of the spectrum. D. F. T. 


Glucoside of m-Hydroxybenzaldehyde. G. Barcexiini and 
R. DE Fazt (Gazzetta, 1915, 45, ii, 10—12).—Tetra-acetogluco-m- 
hydroxybenzaldehyde, CHO-C,H,°O-C,H,O,Ac,, prepared by the inter- 
action of acetobromoglucose and m-hydroxybenzaldehyde in presence of 
sodium hydroxide (compare Mauthner, A., 1912, i, 574), forms colour- 
less needles, m. p. 105—107°, [a] —43°22’. Hydrolysis of the 
compound by means of cold, concentrated barium hydroxide solution 
yields only resinous products, incapable of purification. Comparison of 
the corresponding gluco-m-hydroxybenzaldehyde with salinigrin (com- 
pare Jowett, T., 1900, 77, 707 ; Jowett and Potter, A., 1902, ii, 686) 
could not, therefore, be effected. T. H. ) A 


Physicochemical Studies on the Synthesis of a Chlorophyll 
Pigment. ALBERT and ALEXANDRE Mary (Mon. Sci., 1915, [v], 5 
i, 121—128).—The authors are of opinion that chlorophyll is a product 
of the polymerisation and oxidation of aniline: 6PhNH,+150= 
©,,H,,0,N +6H,O+5NO, When nitrous acid is added drop by drop 
to a very concentrated alcoholic solution of aniline, a white deposit is 
produced, which becomes rose coloured ; then heat is developed, an 
energetic effervescence ensues, and the deposit becomes green. At the 
end of the reaction the walls of the vessel are coated with a green or 
reddish-brown deposit and a dark residue, reddish-brown by transmitted 
light, is found at the bottom of the vessel. By shaking with benzene, 
a green, fluorescent solution is obtained, which in the presence of light 
and air becomes red and yields a brown, resinous precipitate exhibiting 
the properties of Pringsheim’s hypochlorin. When the benzeve 
solution is evaporated in darkness, the walls of the vessel become 
covered with minute, dichroic crystals, which are claimed by the 
authors to be synthetic chlorophyll. 

If a solution of scdium hydrogen carbonate is added to the reacting 
mixture when it becomes green, the solution yields all its colouring 
matter to benzene, but if the addition of the alkali is not sufficiently 
rapid the solution becomes red or brown or ochreous—the colours of 
dead leaves. The authors claim that they produce in this manner in a 
few minutes all the phases of oxidation which chlorophyll in nature 
requires three seasons to effect. 

Similar colour reactions can be produced with natural chlorophyll. 
White or yellow leaves of Cichorium endivia (grown in the dark) are 
extracted with alcohol at 90°. The yellow extract, by treatment with 
nitrous acid of suitable concentration, can be changed through rose to 
green or to red with the evolution of nitrous fumes. Also, a solution 
of chlorophyll (from Hedera helix) in acetic acid is reduced by iron ; 


i. 980 ABSTRACTS OF CHEMICAL PAPERS. 


the latter is removed by potassium ferrocyanide and the amber filtrate 
contains reduced chlorophyll, which can be re-oxidised by nitrous acid, 
the solution becoming green and finally reddish-brown. 

As regards its solubility in various solvents, its crystalline character, 
and its spectrophotometric behaviour, synthetic chlorophyll resembles 
natural chlorophyll. Also, it exhibits Frémy’s reaction ; its solution 
in benzene, after being kept for fifteen hours in contact with bydro- 
chloric «cid, is almost entirely decolorised, the acid solution being 
charged with a greenish-blue pigment (pbyllocyanin) and a brown 
precipitate (phylloxanthin) being formed. 

The authors’ view of the composition of chlorophyll is entirely 
at variance with that of Willstiitter. They claim that magnesium 
is not an essential constituent of chlorophyll and that it can be 
removed without altering the essential characteristics of the pigment. 
A solution of natural chlorophy!] in benzene is repeatedly shaken with 
an equal volume of aqueous ammonia until the latter ceases to remove 
magnesium hydroxide; the spectrum of the benzene solution is 
identical with that of the solution before treatment with ammonia. 

The authors state that certain chromogenic bacteria (Bacterium 
chlorinum, B. viride, Bacillus virens) produce green chlorophyll when 
grown in suitable media. By prolonged keeping of a pure culture of 
Bacillus olearius fluorescens on glycerol broth, a greenish-brown, 
dichroic pigment is obtained. When Saccharomyces cerevisiae is intro- 
duced into an aqueous solution of sucrose to which a small quantity of 
an alcoholic solution of aniline sulphate has been added, the liquid 
becomes yellowish-green and fluorescent in less than six hours, and at 
the end of several weeks has changed in colour progressively to 
brownish-red, the changes being quite similar to those produced 
by Bacillus olearius fluorescens under the conditions mentioned 
above. 

Physical constants and analyses are not given in the paper, the 
authors relying almost entirely on colour reactions as evidence of the 
statements recorded. C. 8. 


Desoxyns as Derivatives of Furan. I. I. Korsuxov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1087—1093. Compare A., 1914, i, 
682).—The condensation of cellulose with chlorobenzene in conceutrated 
sulphuric acid yields a chlorodesoxyn, C,,H,,0,(C,H,Ci),, which forms 
a grey, amorphous powder, and, on oxidation with alkaline perman- 
ganate, gives p-chlorobenzoic acid; the cellulose residue occupies, 
therefore, the para-position to the chlorine atom. In a similar manner, 
bromobenzene gives a bromodesoryn, C,,H,,0,(C,H,Br),, which is a 
yellow, amorphous powder turning green in the light, and yields 
p-bromobenzoic acid on oxidation. These results are in agreement 
with the analytical numbers obtained by Nastukov (A., 1902, i, 362, 
747 ; 1907, i, 413) for phenyldesoxyn, these corresponding with the 
formula C,,H,,0,Ph,. The iodine numbers of the phenyldesoxyns of 
cellulose, 04°2, and dextrose, 53°0, indicate the presence of one double 
linking in the molecule. 

Dry distillation of phenyldesoxyn yields diphenylmethane and a 
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diphenyldihydrofuran, C,,H,,0, which has the normal molecular weight 
in freezing benzene, contains one double linking in the molecule, and 
undergoes gradual decomposition with liberation of benzaldehyde. 


The conclusion is drawn that desoxyns are derivatives of furan. 
T. H. P. 


Syntheses of Derivatives of 3-Oxy(1)thionaphthen. Save. 
Suites and Brosenpra Natu Guosu (T., 1915, 107, 1377—1381).— 
In extension of the discovery that solutions of certain aromatic mer- 
captans and disulphides in sulphuric acid behave as if they contain 
the corresponding sulphonic acids (T., 1910, 97, 1290 ; 1911, 99, 640; 
1912, 101, 572), the authors have further examined the condensation of 
o-thiolbenzoic acid and ethyl acetoacetate in this solvent, and have also 
investigated the behaviour of dibenzoylmethane and benzoylacetone 
towards a sulphuric acid solution of o-thiolbenzoic acid. 

In the condensation of ethyl acetoacetate with o-thiolbenzoic acid in 
the presence of sulphuric acid, the products vary with the conditions, 
the chief product at 50—60° with equimolecular proportions of the 
two reagents being 3-oxy(1)thionaphthen, whilst above 70° this pro- 

duct undergoes change into “ thioindigo.” Unless 
Q extreme conditions of dilution are adopted or 
/ \—~" \oo excess of o-thiolbenzoic acid is used, methyl- 
l)thionaphthacoumarin (annexed formula), pale 
\4 SY oy Se ian prisms, a p- 164—165°, + ies 
. obtained, and indeed constitutes the main product 

if excess of the ester is used. 

Acetylacetone undergoes condensation with o-thiolbenzoic acid in 
sulphuric acid, giving oxythionaphthen. In this case and in that of the 
condensation with ethyl malonate or acetoacetate the intermediate 
carbethoxy- or acetyl derivatives, which might be expected, could not 
be isolated. Dibenzoylmethane, however, reacts with a suspension of 
o-thiolbenzoic acid in sulphuric acid at 50°, giving 2 : 2-dibenzoyl-3-ony- 
(l)thionaphthen, C,H <Q>cBe, orange-brown needles, m. p. 79°, 
whilst benzoylacetone yields 2-benzoyl-3-oxy(1)thionaphthen, 

C,H, <Q>cHB:, 
dark orange needles, m. p. 115°, which is readily attacked by sulphuric 
acid at 75°, giving “‘ thioindigo.” 

Condensation can also be effected in this manner between o-thiol- 
benzoic acid and such substances as ethyl methylacetoacetate, acetone- 
dicarboxylic acid, and ethyl oxaloacetate, but the course of the reaction 
is less simple; thus the last compound gives rise to a substance of 


uncertain nature, orange needles, m. p. 186—187° (decomp.). 
|» 4 


Arecolidine. Hermann Empe (Chem. Zentr., 1915, i, 1381; from 
Apoth.-Zeit., 1915, 30, 240—241).—The ‘nother liquors obtained in the 
technical preparation of arecoline hydrobromide contain minute 
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quantities of an isomeric alkaloid which is precipitated by even weak 
bases. This is designated arecolidine, and is probably 3 : 4-dimethowy- 
l-methyl-1 : 2-dihydropyridine, C,H,,0,N. It crystallises in trans- 
parent needles, m. p. after sublimation 110°, has an odour of acacia, and 
is very hygroscopic. The hydrochloride, 1H,O, hydrobromide, decomp. 
268—271°, aurichloride, yellow leaflets, m. p. 219—22U° (decomp.), 
platinichloride, stout, dark orange needles, decomp. 222—223°, meth- 
iodide, clear prisms, decomp. 264°, and the awurichloride of the 
methylated base, C,H,,O,NCI,Au, m. p. 252° (decomp.) were prepared. 
The base is unchanged under the conditions in which arecoline is 
hydrolysed to arecaidine, and therefore the oxygen atoms are not 
present as a carboxyl group. J. C. W. 


Berberine. II. Martin Freunp and Kart Freiscner [With 
Heiwrich Hermincnaus and Paut Watpaum| (Annalen, 1915, 409, 
188—267. Compare A., 1913, i, 502).—Dihydroberberine reacts with 
methyl iodide at 45—50° to form, in addition to the normal methiodide, 
decomp. 223—224° (Gadamer [A., 1911, i, 152] gives m. p. 205°), the 
hydriodide, needles, decomp. 205—206°, of a methylated base, which 
yields two isomeric reduction products. If the methylated base had 
a constitution analogous to either of those suggested for de-benzyl-N- 
methyldihydroberberine (A., 1913, i, 503), the hydriodide of which is 
produced in a similar manner from benzyldihydroberberine and 
methyl iodide, it should yield only one reduction product. Conse- 
quently the authors are convinced that both of the constitutions 
previously suggested for de-benzyl-N-methyldihydroberberine are in- 
correct, and all the more so since an estimation by the Zeisel-Herzig 
method fails to detect the presence of a NMe group. 

Since it has been shown (loc, cit.) that the hydrogen atom in 
position 4 in alkyldihydroberberiues (I) is very reactive, it is possible 
that metbyl iodide attacks benzyldihydroberberine at this point and 
that the substance, m. p. 187-—188°, previously called de-benzyl-N- 
methyldihydroberberine may be 1-benzyl-4-methyldihydroberberine 
(Il), hydrogen iodide being eliminated. This can actually be proved 
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(see below). ‘The two reduction products previously described are 
now shown to be stereoisomeric and their names are to be altered from 
a- and £-hydro-de-benzyl-N-methyldihydroberberine to 1-benzyl-4- 
methyltetrahydroberberine (m. p. 162—164°) and y-l-benzyl-4-methyl- 
tetrahydroberberine (m. p. 134—136°) respectively. Only the y-base 
forms a methiodide (which has now been obtained indistinctly 
crystalline, m. p. 245°), by the de-iodination and fission of which is 
obtained de-1-benzy]-V:4-dimethyltetrahydroberberine (formerly named 
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B-hydro-de-benzyl-N N-dimethyldihydroberberine) (III). By oxi- 
dation with sodium dichromate and acetic acid, the latter yields 
hydrastinine and a non-nitrogenous substance, crystalline powder, m. p. 
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168—171°, of unknown composition. Since in this method of con- 
verting benzyldihydroberberine into hydrastinine methyl iodide has 
been used twice whereas the resulting hydrastinine only contains one 
methyl group attached to nitrogen, it follows that in the first treatment 
of benzyldihydroberberine with methyl iodide the methyl group does 
not become attached to the nitrogen atom ; the most probable point 
of attack is the hydrogen atom in position 4, as stated above. 

De-1-benzyl-V : 4-dimethyltetrahydroberberine methiodide, by succes- 
sive treatment with silver oxide and alkali, yields a de-base, the 
methiodide of which is converted by de-iodination and fission into 
trimethylamine and the non-nitrogenous compound previously described 
(A., 1913, i, 504). 

Confirmation of the formule given above is obtained by the 
investigation of dihydroberberine. The methylated base, the hydr- 
iodide of which is obtained by the action of methyl iodide on dihydro- 
berberine, is 4-methyldihydroberberine (IV.), yellow prisms, m. p. 
121—122°, darkening at 115°. 4-Ethyldihydroberberine, prepared in 
a similar manner, forms pale yellow, prismatic plates, m. p. 194—195°, 
darkening at 160°. 4-Methyldihydroberberine does not contain a 
methylimino-group, and its constitution is proved by its oxidation by 
alcoholic iodine to 4-methylberberine hydriodide, C,,H,,O,NI, intensely 
yellow needles, decomp. 244°, darkening at 200°. This salt reacts with 
magnesium benzyl chloride to form 1-benzyl-4-methyldihydroberberine, 
identical with that descrined above, and, after conversion into the 
hydrochloride, C,,H,,O,NCI,H,O, yellow plates, decomp. 190°, is 
changed by alkalis into 4-methylberberinal (V.), a yellow, amorphous 
substance, decomp. above 190°, the hydriodide of which is identical 
with 4-methylberberine hydriodide and the cyanide, C,,.H,,O,N,,H,O, 
prepared from the hydrochloride and aqueous sodium cyauide, forms 
indistinct crystals, m. p. 164—165°. 
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4-Methyldihydroberberine is reduced by hot hydrochloric acid, 
alcohol, and stannous chloride to 4-methyltetrahydroberberine (VI.), 
colourless, elongated prisms, m. p. 211—212°. By electrolytic reduc- 
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tion at 20—30° at a lead cathode in 96% alcohol and 30% sulphuric 
acid, the current density being 0-075 amp./em.%, it yields in addition a 
stereoisomeric base, y-4-methyltetrahydroberberine, long plates, m. p. 
110—112°.  Pyman’s A- and B-de-N-methyltetrahydroberberines 
(T., 1913, 103, 817) are reduced, the former electrolytically, the 
latter by hydrogen and colloidal palladium, to A-hydro-de-N-methyltetra- 
hydroberberine (VII.), prismatic plates, m. p. 127—129°, and B-hydro- 
de-N-methyltetrahydroberberine (VIII.), colourless needles, m. p., 
102—102°5°, —— Neither Pyman’s A-base nor its reduc- 
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tion product is identical with 4-methyltetrahydroberberine or its 
y-isomeride. 


B-De-N-methyltetrahydroberberine methiodide, colourless or faintly 
yellow needles, decomp. 228°, is converted by successive treatment 
with silver oxide and alkali hydroxide into a base, C,,H,,O,N, 

colourless needles, m. p. 97°5°, called B-de-NN- 

CH | dimethyltetrahydroberberine and having formula 

\ tf \oH po \ / IX. This is compared with the bases, C,,H,,0,N, 
CH obtained from 4-methyltetrahydroberberine meth- 
A \CH,NMe iodide, faintly yellow plates, decomp. 247°, and 
3 OH, y-4-methyltetrahydroberberine methiodide, decomp. 

(IX.) 267—268°, in a similar manner. These yield 
respectively de-N : 4 - dimethyltetrahydroberberine, 

colourless prisms, m. p. 160—162° (methiodide, colourless needles, 
m. p. 200°, which does not yield an amine by successive de-iodination 
and decomposition by alkali), and y-de-N : 4-dimethyltetrahydroberberine, 
colourless prisms, m. p. 104—106° (hydrochloride, decomp. 241°, 
colourless prisms). These two isomeric bases can be derived from 
bases having the formula VI in two ways, their constitutions being 
represented Xor XI. The latter is the more probable siuce the 
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bases are not converted into ammonium bases by warm, dilute alcohol, 
a change which is common to substances of type X (Gadamer and 
Voss, A., 1910, i, 415; Freund and Lachmann, A., 1913, i, 507; 
Pyman, Joc. cit.). It is noteworthy that the two bases are different, 
whereas methiodides of two stereoisomeric 1-alkyltetrahydroberberines 
always yield the same de-l-alkyl-N-methyltetrahydroberberine. The 
two bases are nearly related to de-N : 4-dimethyldihydroberberine (X11), 
decomp. about 100° (hydriodide, pale yellow crystalline powder, decomp. 
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208—209°; smethiodide, crystals, decomp. 143°), obtained by the 
decomposition of 4-methyldihydroberberine imethiodide, pale yellow 
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prisms, decomp. 157—158°. By reduction at a lead cathode de-J :-4- 
dimethyldihydroberberine yields tetrahydro-de-N : 4-dimethyldihydrober- 
berine (XIII), an oily base which forms a hydrochloride, C,.H,,O,N, HCI, 
colourless crystals, decomp. 235°. 

By electrolytic reduction at a lead cathode in aqueous alcohol and 
sulphuric acid, and subsequent basification with ammonia, berberine 
sulphate is converted into tetrahydroberberine, 4-methylberberine 
hydrochloride into 4-methyltetrahydroberberine and its y-isomeride, 
dihydroberberine methiodide into tetrahydroberberine methiodide 
(using potassium iodide instead of ammonia), and de--ethyltetra- 
hydroberberine (prepared from tetrahydroberberine ethiodide, decomp. 
243° [Gadamer gives 228—229°]), into hydro-de-N-ethyltetrahydro- 
berberine, C,,H,,O,N, colourless prisms, m. p. 103—105° (sulphate, 
crystals, decomp. 270°). 

The behaviour of l-acetonylberberine with methyl] iodide is similar 
to that of l-alkyldihydroberberines. The chief product is a substance, 
C,,H,,0,NI, intensely yellow needles, decomp. 251°, which is stable to 
ammonia and sodium carbonate, but not to alkali hydroxides, and 
is regarded as l-acetonyl-4-methyldihydroberberine hydriodide, since by 
reduction with stannous chloride, alcohol, and hydrochloric acid it 
loses the acetonyl group and is converted into 4- methyltetrahydro- 
berberine. 

The oxidation of 4-methyl-l-ethyl (propyl, isopropyl, and benzy])- 
dihydroberberines, previously described under the name de-alkyl-/- 
methyldihydroberberine, has been investigated. The oxidation of the 
first substance by sodium dichromate and acetic acid, examined by 
Freund and Commessmann (A., 1913, i, 506), yielded a product, 
C.,H,-O,N, to which a satisfactory constitution could not be ascribed 
by these investigators or by the authors (A., 1913, i, 502). In the 
light of the new formule now advanced, its constitution, deduced from 
that of 4-methyl-l-ethyldihydroberberine, is represented by XIV and 
its former name, oxy-de-N-methylethyldihydroberberine hydrate, is to 
be replaced by 4-methyl-l-ethylberberinal hydrate. 


Me OH 
a an CHMe 
Lae ARTO ANA 
AB pi & AA hh 
/\. SA, P\ CH, 
4 OH Et UH 
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The substance, which shows many analogies to the similarly constituted 
hydrastinine and cotarnine, forms a hydriodide, small plates, m. p. 221° 
with previous decomposition, loses 1 mol. of water by treatment with 
acids, forming yellow salts which are only decomposed by alkali 
hydroxides, and reacts in acetic acid with potassium cyanide to form 
1-cyano-4-hydroxy-4-methyl-1-ethyltetrahydroberberine, C,,H,.0;N., erys- 
tals, m. p. 220° (decomp.) ; it also reacts with methy! alcohoi to form 
4-hydroxy-|-methoxy-4-methyl-1-ethyltetrahydroberberine, C,,H..O,N, 
faintly yellow needles, m. p. 115° The last two compounds are 
decomposed by hydrochloric acid, losing hydrogen cyanide and methy| 
alcohol respectively, and yielding the yellow hydrochloride. The 
electrolytic reduction of 4-methyl-l-ethylberberinal hydrate at a lead 
cathode in alcohol and dilute sulphuric acid yields 4-methyl-l-ethy!- 
tetrahydroberberine and its y-isomeride. The re-oxidation of these to 
4-methyl-l-ethyltetrahydroberberinal hydrate (Freund and Com- 
messmann, loc. cit., old names) is readily explicable by the new 
formule, 

By careful fusion, or by boiling with concentrated potassium 
hydroxide, 4-methyl-l-ethylberberinal hydrate loses 2H,O, and is con- 
verted into a substance, C,,H,,O,N, yellow pyramids, m. p. 185—186°, 
which is regarded as 4-methyl-l-ethylidenedihydroherberine. The salts 
of this are normally constituted, and are only decomposed by alkali 
hydroxides ; the hydrochloride, yellow needles, has m. p. 195—196°, 
with previous decomposition, and the hydriodide, which can also be 
prepared by heating 4-methyl-l-ethylberberinal hydrate with an excess 
of methyl iodide at 100°, forms yellow needles, m. p. 220°, with 
previous decomposition. 

By prolonged heating with an excess of methyl iodide at 100°, 
4-methyl-1-ethylidenedihydroberberine yields a methiodide, C,,H,,O,NI, 
small plates, decomp. 230°, m, p. 235°, which forms a neutral solution 
(alcoholic) by treatment with silver oxide and is converted by aqueous 
alcoholic sodium hydroxide into a neutral substance which is regarded 
as V:4-d:methyl-l-ethylberberinal (XV); it forms a methochloride 

slender needles, m. p. 200—201°, by solution in 

Me hydrochloric acid, and regenerates 4-methyl-1l-ethyl- 

\A\/\/ _ idenedihydroberberine methiodide by treatment with 
| acetic acid and potassium iodide. 

/\.NMeCH, _ 1-n-Propyldihydroberberine and methyl] iodide react 

at 100° to form as chief product the hydriodide, citron 

COEt CH, yellow crystals, decomp. 224—227°, of 4-methyl-1-n- 

(XV.) propyldihydroberberine, C,,H,,0,N, irregular leaflets, 

m. p. 129—131°. This base, by oxidation with 

acetic acid and sodium dichromate and subsequent treatment with 

potassium cyanide, yields the ¥-cyanide, colourless, rectangular plates 

containing Et-OH, decomp. 194°, of 4-methyl-l-n-propy/berberinal 

hydrate, C,,H. U.N, faintly yellow crystals, m. p. 121—123° (decomp.). 

This oxidation product forms a hydriodide, decomp. 208°, nitrate, 

colourless, rectangular leaflets, decomp. 214°, and sulphate, colourless 

needles, and behaves similarly to the ethy] homologue except that by 

fusion or by boiling with concentrated alkali it loses only 1H,O and 
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yields 4-methyl-1-n-propylberberinal (annexed formula), yellow crystals, 
m. p. 194 (hydriodide, yellow leaflets, decomp, 214°, 
Me sulphate, yellow prisms, decomp. 229°). 
aN NA {n the preparation of de-1 -benzyl-V-methyltetra- 
i OH hydroberberine from 1-benzyltetrahydroberberine 
_ NH /“">: methiodide (Freund and Fleischer, Joc. cit.) a by- 
COPr* CH, product has now been isolated, which is isomeric 
with de-1-benzyl-N-methyltetrabydroberberine 
and is called allo-de-1-benzyl-N-methyltetrahydroberberine. It crystal- 
lises in colourless plates, m. p. 138—140°, forms a methiodide, 
grey, crystalline powder, decomp. 197°, does not yield hydrastinine by 
oxidation, and yields allo-hydro-de-1-benzyl-N-methyltetrahydroberberine, 
C,,H,,0,N, colourless prisms, m. p. 156—157°, by reduction with 
hydrogen and colloidal palladium. 
Two sections of the paper deal with the stereoisomerism and the 
nomenclature of berberine derivatives. C. §. 


The Alkaloids of the Calabar Bean. III. Action of Sulphur 
Dioxide on Hserine, Geneserine, and their Derivatives. Max 
Potonovskt and CHarLes Nitzpera (Bull. Soc. Chim., 1915, [iv], 
17, 290—297).—A more detailed account of work already published 
(compare this vol., i, 892). The authors have isolated a su/phonated 
derivative of eseroline, C,,H,,ON,*SU,H,2H,0, m. p. 235°; [a], -- 100°. 

W. G. 


Condensation of Ethyl  Acetonedicarboxylate with 
Aldehydes, Ammonia, and Amines. P. Perrenxo-KritscHENnko 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 1126—1132).—LZthyl 2 : 6-diiso- 

CHPr#-CH(CO, Et) 
<CHPr8-CH(CO;Et)> ©? 
obtained by the interaction of ethyl acetonedicarboxylate, isobut- 
aldehyde, and ammonia, forms crystals, m. p. 57°, and gives a red 
coloration with ferric chloride in alcoholic solution. Its platint- 
chloride, and its nitrite, C,,H,,O,N,HNO,, m. p. 106°, which gives 
Liebermann’s reaction, were prepared. When oxidised with chromic 
oxide, y-piperidones with phenyl side-groups readily yield the 
cunepenting pyridone derivatives ; the present compound yields only 
& very small proportion of a substance, m. p. 243°, which is probably 
of pyridonie structure. 

The compound, CO[CH(CO,Et)*CHPh-NH-CH,Ph],, obtained by 
the interaction of ethyl acetonedicarboxylate (1 mol. ), benzaldehyde 
(2 mols.), and benzylamine (2 mols.) in cooled benzene solution, forms 
crystals, m. p. 122—124°. Attempts to purify this compound by 
crystallisation from alcohol resulted in the formation of ethyl 
2 : 6-diphenyl-1-benzylpiperidone-3 : 5-dicarboxylate, 

w-CHPh:CH(CO,Et) 
CH,Ph-N< Gq pp. OHO! Et) OO 
which forms crystals of the rhombic system, m. p. 90°, and is, in some 
cases, accompanied by a compound, m. p. 220—230°, which was not 
investigated. 


propyl-4-piperidone-3 : 5-dicarboxylate, NH 


a EEE 
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The triamino-compound, NH:C{[CH(CO,Et)-CHPh-NH,], or 
NH,°*CHPh:CH(CO,Et)-C(N H,):C(CO,Et)*CHPh-NH,, formed as a 
by-product in the condensation of ethyl acetonedicarboxylate, 
benzaldehyde, and ammonia (J. Russ. Phys. Chem. Soc., 1910, 42, 299), 
forms crystals, m. p. 160°. When treated with hydrochloric acid, it is 
converted into the diamino-compound, CO[/CH(CO,E:)-CHPh-NH,],, 
m. p. 112°, which gives a red coloration with ferric chloride in 
alcoholic solution. Z. Hi. P. 


Formyl and Aldehydic Derivatives of Pyrroles and Indoles. 
Luter ALEssanprli (Atti R. Accad. Lincei, 1915, [v], 24, ii, 194—199).— 
The method described by Tschelincev and Terentjev (this vol., i, 452) 
for the preparation of pyrrole-2-aldehyde had been given earlier by the 
author (this vol., i, 452). 

Since many of the reactions common to the true aldehydes, such as 
the formation of hydroxamic acids, fail with pyrrole-2-aldehyde, 
although they are given by 1l-methylpyrrole-2-aldehyde, Angeli and 
Alessandri (this vol., i, 454) considered that the former has a hydroxy- 
methylenic structure. 2-Methylindole-3-aldehyde does not yield a 
hydroxamic acid, and | : 2-dimethylindole-3-aldehyde gives only traces 
of a copper salt, which is coloured violet by ferric chloride ; the latter 
result is regarded as due to the fact that the aldehyde is an ortho- 
disubstituted compound. 

The action of potassium hydroxide and chloroform on indole gives 
only a small yield of indole-3-aldehyde (compare Ellinger, A., 1906, i, 
696). Application of the author’s method (oc. cit.) to 2-methylindole 
and to indole also results in small yields of the corresponding 3-alde- 
hydes, the principal products of the reactions being respectively a 
crystalline compound, m. p. 76°5°, and an oil crystallising only at very 
low temperatures; these products are isomeric with the aldehydes 
expected, and are evidently 1-formy1l-2-methylindole and 1-formylindule. 

Similarly, the action of an alkyl formate on the magnesium pyrry! 
haloid gives: (1) with 2:5-dimethylpyrrole: a small proportion of 
2 :5-dimethylpyrrole-3-aldehyde (compare Plancher and Ponti, A., 
1910, i, 132), and, in larger yield, 1-formyl-2 :5-dimethylpyrrole, 

CMe:CH . ; 

CHONC ar dap m. p. 35°; (2) with 2:4-dimethylpyrrole: a 
moderately good yield of 2:4-dimethylpyrrole-5b-aldehyde, C,H ON, 
m. p. 89°, which forms an oxime, m. p. 131°, and yields 2: 4-dimethyl- 
pyrrole-5-carboxylic acid when oxidised with potassium permanganate 
in acetone solution. When the dry sodium salts of these two alde- 
hydes are heated in sealed tubes at 100° with methyl iodide (1 mol.), 
they give the respective methy!] derivatives which, from the analogous 
preparation of 1 : 2-dimethylindole-3-aldehyde (this vol., i, 454), must 
be regarded as 1-methyl derivatives. In tuis way, 2: 5-dimetbylpyrrole- 
3-aldehyde gives, in good yield, a compound, m. p. 96°, which with 
dihydroxyammonia furnishes, only under special conditions, a cherry-red 
coloration with ferric chloride ; 2; 4-dimethy!pyrrole-5-aldehyde gives 
@ poor yield of an oily methy!] derivative, which forms an oxime, m. Pp. 
145°, and reacts only partially with dihydroxyammonia, the product 
then giving a brick-red coloration with ferric chloride. 
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From the results described above, it appears probable that the liquid 
product obtained by Tschelincev and Terentjev (oc. cit.) in their 
preparation of pyrrole-2-aldehyde, and regarded by them as a mixture 
of unaltered pyrrole and alkyl formate, contains 1-formylpyrrole ; its 
content of nitrogen is, indeed, in almost exact accord with this 
assumption. 

Analysis of the sodium salt of pyrrole-2 aldehyde shows that it is a 
true salt, and thus confirms the hydroxymethylenic structure of this 
compound. Pyrrole-2-aldehyde condenses with phenylhydroxylamine, 
giving the compound, C,H,N-CH:NPh:O, m. p. 120°, which, like other 
N-pheny] ethers of oximes, is unstable towards sunlight. 

The instability of the 1-methylpyrrole-2-aldehyde obtained by 
Fischer (A., 1913, i, 1225) results from the method employed in its 
preparation. When the dry sodium salt of pyrrole-2-aldehyde is 
heated at 100° in a sealed tube with methyl iodide, care being taken 
that the latter remains in slight excess, 1-methylpyrrole-2-aldehyde is 
obtained as an oil which is moderately stable in the crude state, and, 
after distillation under reduced pressure, remains unchanged for more 
than a month. Its azine, C,H,N:N-N:C,H,N, m. p. 120°, was pre- 
pared. The aldebyde reacts readily with dihydroxyammonia and then 
gives the characteristic violet-blue coloration with ferric chloride, but 
the hydroxamic acid was not isolated owing to the paucity of the 
material available. 

By oxidation of 2-methylindole-3-aldehyde by means of permanganate 
in faintly alkaline aqueous solution, Plancher and Ponti (A., 1907, i, 
341) obtained acetylanthranilic acid. When, however, the oxidation 
is carried out in acetone solution, 2-methylindole-3-carboxylic acid is 
obtained in good yield, and the author regards this procedure as more 
generally applicable to the conversion of aldehydes into the corre- 
sponding carboxylic acids. 

The action of ethyl nitrate on magnesium 2-methylindolyl iodide 
furnishes 3-nitro-2-methylindole (compare Angeli and Angelico, A., 
1901, i, 45; Angelico and Velardi, A., 1904, i, 526) in good yield 
possibly together with a 1-substituted derivative. re @ . 


Some Derivatives of Pyrrole. II. G. Kart Atmstrém 
(Annalen, 1915, 409, 291—305. Compare A., 1913, i, 1240).— 
Benzoylacetone and phenacylaniline condense in boiling glacial acetic 
acid to form a substance, C,,H,,ON, sulphur-yellow crystals, m. p. 
155—156°, which has, of the four possible formule, the constitution 

CMe: ¢ Bz 


_ <cH= =CPh 
pyrrole. This is proved by the fact that on hydrolysis with moder- 
ately concentrated sulphuric acid it yields benzoic acid and 
1: 3-diphenyl-5-methylpyrrole, almost colourless, rhombic plates, m. p. 
68—69°. The benzoyl group of the benzoic acid is that originally 
present in the benzoylacetone, because when 4-benzoyl-1-phenyl-3-p-tolyl- 
d-methylpyrrole, faintly yellow crystals, m. p. 138—139°, prepared by 
condensing benzoylacetone and p-tolacylaniline, is hydrolysed in a 
similar manner, it yields benzoic acid and 1-phenyl-3-p-tolyl-5-methyl- 
pyrrole, almost colourless needles, m. p. 108—109°. In a similar 


, and is therefore 4-benzoyl-1 : 3-diphenyl-5-methyl- 
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manner, acetylacetone condenses with phenacylaniline and with 
p-tolacylaniline to form respectively 4-acetyl-1 : 3-diphenyl-5-methy/- 
pyrrole, straw-yellow plates, m. p. 104—105°, and 4-acetyl-1-phenyl- 
3-p-tolyl-5-methylpyrrole, faintly yellow needles, m. p. 110—111°, each 
of which is hydrolysed by sulphuric acid, yielding acetic acid and, the 
former 1 :3-diphenyl-5-methylpyrrole, the latter 1-phenyl-3-p-tolyl- 
5-methy! pyrrole. 

4-Acetyl-1 : 3-diphenyl-5-methylpyrrole reacts readily with benzalde- 
hyde in boiling alcoholic sodium hydroxide to form 4-cinnamoyl- 
1 : 3-diphenyl-5-methylpyrrole, yellow plates, m. p. 148—149°. 

Phenacylmethylamine hydrobromide is best prepared by treating 
w-bromoacetophenone in ether with alcoholic 33% methylamine, and 
treating the filtered and washed ethereal solution with 40% hydro- 
bromic acid ; by evaporating the acid solution, a brominated by-product, 
m. p. 134°, and phenacylmethylamive hydrobromide are obtained. 
The latter reacts with acetylacetone in boiling glacial acetic acid 
containing sodium acetate to form 4-acetyl-3-phenyl-| : 5-dimethylpyrrole, 
faintly yellow prisms, m. p. 67—68°, which yields 4-cinnamoyl- 
3-phenyl-1 : 5-dimethylpyrrole, needles, m. p. 107—108°, by treatment 
with benzaldehyde and boiling alcoholic sodium hydroxide. 

By the reaction between acetylacetone, phenacylamine hydrochloride, 
and sodium acetate in 75% acetic acid on the water-bath Knorr and 
Lange in 1902 obtained 4-acetyl-3-phenyl-5-methylpyrrole ; a second, 
more soluble product is 2-benzoyl-3 :5-dimethylpyrrole, rectangular 
plates, m. p. 118—119°. 

By boiling with acetic anhydride containing a drop of concentrated 
sulphuric acid, 4-benzoyl-1 : 3-diphenyl-5-methylpyrrole yields 4-benzoyl- 
2-acetyl-1 : 3-diphenyl-5-methy! pyrrole, colourless plates, m. p. 133—134°, 
which is converted into 4-benzoyl-2-cinnamoyl-1 : 3-diphenyl-5-methyl- 
pyrrole, straw-yellow needles, m. p. 149—150°, by benzaldehyde and 
boiling alcoholic sodium hydroxide, 1 : 3-diphenyl-5-methylpyrrole yields 
2:4-diacetyl -1;3-diphenyl-5-methylpyrrole, colourless plates, m. p. 
85—86°, which can be converted into 2 : 4-dicinnamoyl-1 : 3-diphenyl- 
5-methylpyrrole, pale yellow needles, m. p. 170—171°, and 4-acetyl- 
3-phenyl-5-methylpyrrole yields l(or 2) : 4-diacet yl-3-phenyl-5-methyl- 
pyrrole, colourless crystals, m. p. 182—183°. C. 8. 


Preparation of Diphenyldipyrrylmethane, Diphenylpyrryl- 
carbinol, and a New Colouring Matter of the Pyrrole Series. 
Vv. V. Tscnetincev, B. V. Tronov, and A. P. Terentiev (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1211—1223).—The condensation of 
benzophenone with pyrrole in alcoholic solution, and in presence of a 
small proportion of hydrochloric acid as catalyst, yields (1) diphenyldi- 
2-pyrrylmethane (compare Khotinsky and Patzewitcb, A., 1909, i, 
830), and (2) diphenyl-2-pyrrylcarbinol, which appears to be the first 
product of the reaction, and gives rise to diphenyldi-2-pyrrylmethane 
by interaction with a second molecule of pyrrole. It has been pre- 
viously shown that the action of esters on magnesium pyrryl bromide 
gives products in which the 2-hydrogen of the pyrrole ring is sub- 
stituted (this vol., i, 470), and the fact that the diphenylpyrrylcarbinol 
obtained from benzophenone and pyrrole is also formed, along with 
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diphenyldi-2-pyrrylmethane, by the action of magnesium pyrryl 
bromide on benzophenone shows it to be diphenyl-2- -pyrrylearbinol. 
Removal of the elements of water (1 mol. ) from this alcohol results in 


the formation of a colouring matter, | Pp : CPb,, which is allied, on 


oN 
the one hand, to the triphenylmethane dyes, and, on the other, to 
difluorene, fulvene, indigotin, and, possibly, chlorophyll and hemin ; 
as with malachite-green, the tertiary nitrogen atom of this colouring 
matter may play the part of an auxochromic group. 

Diphenyldi-2-pyrrylmethane, CPb,(C,H,N),, forms slender, white 
crystals, m. p. 264°, and exhibits normal cryoscopic behaviour in bromo- 
form. 

Diphenyl-2-pyrrylcarbinol, C,H,N*CPh,-OH, forms a dark red, 
amorphous powder, decomposing at about 170°, and is analogous to 
diphenylthienylearhinol (compare Thomas, A., 1908, i, 360). It acts 
as an indicator, being coloured a bright red, resembling magenta, by 
inorganic or organic acids, and yellow by alkali hydroxide or carbonate 
orammonia. In the air it undergoes gradual change, probably owing 
to anhydrification, and possibly to condensation, the molecular weight 
in freezing benzene (or bromoform) increasing from 310—321 to 
464—474 ; the red colour of its solution slowly alters to bluish-violet. 

Dipheny]-2-pyrrylcarbinol is a coloured base, capable, like tripheny]- 
methane compounds, of conversion into pigments by acids : 


C,H,N-CPb,-OH + HCl= H,0+ nN OP hy, 


N,HCl. 
Treatment with zinc dust and hydrochloric acid yields the leuco- 
compound, C,H,N-CHPh,. By means of this colouring matter, tissues 
are dyed raspberry-red, the colour being stable towards the action of 
boiling water or treatment with soap or bisulphite. a. ee Bs 


Pyrrole-Black. A. ANGEL (Atti R. Accad. Lincei, 1915, [v], 24, 
ii, 3—6).—Up to a certain point, the oxidation of pyrrole by means of 
hydrogen peroxide in acetic acid solution proceeds similarly to the 
auto-oxidation of this compound (compare Ciamician and Silber, A., 
1912, i, 645), a product exhibiting all the properties of succinimide 
being formed. This is accompanied by a black compound, or possibly 
mixture of compounds, to which the name pyrrole-black is given. In 
some cases, this compound separates spontaneously as a fine, black 
powder, and in others the separation may be readily effected by addition 
of sodium sulphate solution. Pyrrole-black is insoluble in almost all 
solvents but dissolves readily in alkali and may be reprecipitated by 
acidification with acetic acid. This compound shows marked 1esem- 
blance to the melanins ; thus, the atomic relation, C:H:N has the 
value, 5:5:1, and the products obtained by fusion with potassium 
hydroxide or by simple heating include pyridine bases, together with 
vapours which impart an intense red coloration to a pine shaving 
moistened with hydrochloric acid. 

When subjected to the further action of hydrogen peroxide in acetic 
acid, the black powder passes gradually into solution, the liquid 
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becoming first orange and then yellow with a faint green fluorescence ; 
this action resembles that of hydrogen peroxide on the melanins of 
brown or black hair, which becomes blonde. T. H. P. 


Nitration of 2-Aminopyridine. II. A. E. Tscurrscurpastn and 
B. A. Razorgnov (J. Russ. Phys. Chem. Soc., 1915, 4'7, 1286—1296). 
—It has been shown that 2-aminopyridine is readily nitrated in 
presence of concentrated sulphuric acid, giving 5-nitro-2-aminopyridine 
and 3-nitro-2-aminopyridine (this vol., i, 591). Further investigation 
shows that nitration of 2-aminopyridine is directed, first to the 
hydrogen of the amino-group, the initial product being pyridy]l- 
2-nitroamine, which undergoes eubsequent isomerisation into 3- and 
5-nitro-2-aminopyridines. In comparison with the analogous benzene- 
diazoic acid, pyridyl-2-nitroamine exhibits marked stability towards 
acids, its solution in concentrated sulphuric acid undergoing de- 
composition slowly at the ordinary temperature and very slowly indeed 
at temperatures below 0°; in the hot, however, isomerisation occurs 
readily and yields principally 3-nitro-2Z-aminopyridine, the proportion 
of 5-nitro-2-aminopyridine increasing as the temperature of iso- 
merisation rises. Further action of nitric acid on 5-nitro-2-amino- 
pyridine yields 5-nitropyridyl-2-nitroamine, and this undergoes iso- 
merisation, although with more difficulty than pyridy]-2-nitroamine, 
yielding probably 3 : 5-dinitro-2-aminopyridine. 

Another characteristic property of the nitroamines of pyridine is 
the almost complete loss of the basic properties of the nitrogen of the 
pyridine nucleus, whereas the acid properties are strongly marked. 
Certain differences in the external forms of different preparations and 
in the rates at which they are decomposed by solutions of alkali 
carbonates are perhaps due to the existence of the isomerides, 
C,H,N*-NH:‘NO, and C,H,N-N:NO-OH. Reduction of pyridyl-2- 
nitroamine by zine dust in alkaline solution yields 2-pyridylhydrazine. 

Pyridyl-2-nitroamine, C,H,N-NH-NO,, forms almost white needles, 
decomposing at about 181° with evolution of gas, and dissolves in 
sodium carbonate solution with liberation of carbon dioxide. Its 
potassium salt forms nacreous plates or flattened needles. 

5-Nitropyridyl-2-nitroamine, NO,°C,H,N-NH-NO,, forms stout plates 
or flat needles, decomposing when heated. 

3 : 5-Dinitro-2-aminopyridine, C,H,N(NO,)."NH,, forms long, straw- 
yellow needles, m. p. 191—192°, and gives slowly a brown coloration 
with alkalis. 

2-Pyridylhydrazine, C;H,N-NH-+NH,, forms colourless needles, m. p. 
46—-48°, which are gradually oxidised to a viscous resin ; its aqueous 
solution reduces Fehling’s solution and ammoniacal silver oxide 
solution. With benzaldehyde in acetic acid solution, it yields 
benzaldehyde-2-pyridylhydrazone, C,,H,,N,, which forms white needles 
or prisms, m. p. 150—151°, T. H. P. 


Formation of y-Amino-derivatives on Amination of Com- 
pounds containing the Pyridine Nucleus. A. E. TscuirscH1BaBin 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 835—838).—That the action of 
todamide on pyridine derivatives may yield 4- as well as 2-amino- 
compounds (compare this vol., i. 590) is shown by heating a mixture 
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of 2: 6-dimethylpyridine, toluene, and sodamide, 4-amino-2 : 6-dimethy]- 
pyridine being obtained among the products after decomposition by 
means of water. In this case, however, the reaction takes place with 
far greater difficulty and gives a poorer yield than when the amino- 
group enters the 2-position of the pyridine nucleus. That 4-amino- 
pyridine is obtained in small proportion when sodamide acts on pyridine 
at 120° (loc. cit.) has been defivitely proved by isolation of its 
platinichloride. T. HP. 


Production of Picrates of Ethylpyridinium and Analogous 
Bases. R. (Fru.) von WattHeR (J. pr. Chem., 1915, [ii] 92, 208; 
compare this vol., i, 836, and Kohn, ibid.).—The author agrees that 
his work only amplified that of Kohn and Gauer. J.C. W. 


Catalysis in the Synthesis of Homologues of Pyridine by 
Ladenburg’s Method. A. E. TscuitrscH1paBin and P. F. Riumscain 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1297—1302).—Benzylpyridine 
is not formed when the vapours of benzyl chloride and pyridine are 
passed together through a long glass tube heated at 300°, although in 
sealed tubes the reaction proceeds well at 270° or even 250° (A., 1901, 
i, 484). When liquid benzyl chloride and pyridine are heated together 
in a reflux apparatus, moderately good yields of benzylpyridines are 
obtained in presence of a little powdered aluminium or magnesium and 
very good yields when a little powdered copper or cuprous chloride is 
added. 

[With Kazancev.] Eshyl iodide and pyridine, when heated in 
presence of copper, give a mixture of mono- and di-ethylpyridines in 
good yield. T. H. P. 


Formation of Heterocyclic Compounds from Cyano- 
acetamide and Hydroxymethylene Ketones. I. HeEmenpra 
Kumar Sen-Gupta .(T., 1915, 107, 1347 —1367).— Hydroxy- 
methylene-ketones have been relatively little applied to synthetical 
work (compare Errera, A., 1900, i, 33; 1901, i, 43; Simonsen, T., 
1908, 93, 1022). It has now been found that hydroxymethylene- 
cycloketones undergo condensation with cyanoacetamide, the products 
being quinoline derivatives instead of the isoquinoline derivatives at 
first expected. 

When an aqueous solution of cyanoacetamide is mixed with an 
alcoholic solution of hydroxymethylenecyclohexanone and a little 
piperidine or diethylamine, condensation occurs with formation of 
3-eyano-9-hylroxyoctahydro-2-quinolone (annexed formula I) and its 
dehydration product 3-cyanohexahydro-2-quinolone (formula II), the 
mixture being very difficult to separate. When condensation was 


H NH CH N-- 
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CH, (OH) CO Gi ¢ 7 
CH, C CH-CN H, H-CON 
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effected in solution in alcohol containing ammonia the sole product 
was the former substance, which was also obtained in the 
condensation of the amide of hydroxymethylenecyclohexanone and 
ethyl cyanoacetate in absolute alcohol in the presence of an excess of 
diethylamine or piperidine. The substance is slowly converted by 
glacial acetic acid at 200—210° into the dehydration product 
(formula Il), which was thus obtainable in prisms, m. p. 249° 
(decomp.). The latter was also produced in the condensation of the 
acetate of hydroxymethylenecyclohexanone with cyanoacetamide in 
the presence of sodium ethoxide. The hydroxy-compound was 
methylated by sodium ethoxide and methyl iodide in alcoholic solution 
with formation of  3-cyano-9-methoxy- 
Jan. yer. octahydro-2-quinulone (annexed formula, 
CH, ‘OMe CO III), needles, m. p. 247°, which, on 
CH ‘ H-ON hydrolysis with sulphuric acid, yields an 
a Se acid, m. p. 200—202°. Hydrolysis of the 
CH, CH condensation products I and II yields 
(III.) a common product, hexahydro-2-quinolone- 
3-carborylic acid, needles, m. p. 266—267°, 
at which temperature carbon dioxide is eliminated with formation of 
2:3:5:6 : 8-hexahydro-2-quinolone, crystals, m. p. 202—204°; this 
substance can be distilled under reduced pressure without decom- 
position, and is converted by phosphorus pentachloride into oily 
2-chlorotetrahydroquinoline. Quinoline could be obtained from the 
quinolone compound by successive distillations over heated zine dust 
and heated lead oxide, the second distillation re-oxidising a small 
quantity of reduced quinoline derivatives formed in the first 
distillation. 

Condensation of 3-methylhydroxymethylenecyclohexanone with 
cyanoacetamide likewise produced a mixture of an “ aldol ” compound 
and its dehydration derivative, the compounds obtained being 
respectively 3-cyano-9-hydroaxy-7-methyloctahydro-2-quinolone, m. p. 
272° (decomp.), and 3-cyano-7-methylhexahydro-2-quinolone, m. p. 256°. 
When hydrolysed with sulphuric acid these compounds were converted 
into 7-methylhexahydro-2-quinolone-3-carboxylic acid, needles, m. p. 
259°, the decomposition of which on fusion yielded 7-methylhexahydro- 
2-quinolone, needles, m. p. 192—193°. 

Ethyl cyanoacetate condenses with 3-methylhydroxymethylene- 
cyclohexanone in the presence of a little diethylamine, producing ethy 
a-cyano-B-2-keto-4-methyley clohexylidenepropionate, 

CHMe<CHs'CO 0: 08-CH(CN)-CO,Et 
CH,°CH,~ ~* _ 
crystals, m. p. 184—185°, which is converted by hydrolysis with 
concentrated sulphuric acid or alcoholic potassium hydroxide into the 
7-methylhexahydro-2-quinolone-3-carboxylic acid just described; in 
alcoholic solution the ester reacts with hydrazine hydrate, yielding 
a hydrazide, m. p. 263—265° (decomp.). 

4-Methylhydroxymethylenecyclohexanone, b. p. 108—109°/25—27 mm., 
prepared in the usual manner, condenses with cyanoacetamide, forming 
3-cyano-6-methylhexahydro-2-quinolone, m. p. 229°; by using alcoholic 
ammonia as the condensation agent, the intermediate “aldol” conden- 
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sation product could be obtained as a crystalline mass, m. p. above 
290°. Hydrolysis of this product with sulphuric acid yielded 6-methyl- 
hexahydro-2-quinolons-3-carboxylic acid, w. p. 284°, fusion being 
attended by elimination of carbon dioxide and formation of 6-methyl- 
hexahudro-2-quinxolone, m. p. 205—206°. 

2-Methylhydroxymethylenecyclvhexanone, b. p. 112—114°/39 mm., 
undergoes condensation with cyanoacetamide, giving 3-cyano-8-methyl- 
hexahydro-2-quinolone, thin prisms, m. p. 242°; hydrolysis of this 
substance gave rise to 8-methylhexahydro-2-quinolone-3-carboxylic acid, 
m. p. 260—261°, the fusion of which was accompanied by formation of 
carbon dioxide and 8-methylhexahydro-2-quinolone, m. p. 142°. 

Condensation of hydroxymethylenementhone with cyanoacetamide 
was effected as usual by piperidine or diethylamine, the product being 
3-cyano-5-methyl-8-isopropy/hexahydro-2-quinolone, thin prisms, m. p. 
227—228° (decomp.) ; this substance was converted by hydrolysis into 
5-methyl-8-isopropylhexahydro-2-quinolone-3-carboxylic acid, soft, colour- 
less plates, m. p. 182—184°. 

Diethylhydroxymethylene-ketone condenses readily with cyano- 
acetamide, forming 3-cyano-5-methyl-6-ethyl-2 : 3-dihydro-2-pyridone, 


CEt< eG > CH-CN, m. p. 230—231°; the corresponding 5-methy/- 


6-ethyl-2 : 3-dihydro-2-pyridone-3-carboxylic acid, melted at 287—288° 
with decomposition into carbon dioxide and 5-methy!-6-ethyl-2 : 3-di- 
hydro-2-pyridone, prisms, m. p. 141°. The condensation product from 
ethyl ethoxymethyleneacetoacetate and ethyl cyanoacetate in the pres- 
ence of ammonia was identical with that obtained by Errera (loc. cit.), 
who used sodium ethoxide as condensation agent ; the resulting ethyl 
3-cyano-a-picoline-5-carboxylate, however, was foued to have m. p. 
212—213°, instead of 208° as stated previously. 

The instability of ethoxymethyleneacetylacetone rendered it necessary 
to effect the condensation with cyanoacetamide by adding the former 
compound to the sodium salt of the latter suspended in alcohol, when 
there was obtained the sodium salt of the condensation product, 
C,H,O,N,. This substance, m. p. 229—230°, forms a methyl ether, 
plates, m. p. 170°, and an ethyl ether, needles, m. p. 110°; on hydrolysis 
with concentrated hydrochloric acid it yields an acid, C,H,O,N, m. p. 
242—243°, 

In a similar manner to the last, the condensation of dibenzylidene- 
cyclohexanone with sodiocyanoacetamide was effected, the product, 
C,,H,.O,N,, separating from acetic acid in prisms, m. p. 262—263° ; 
on hydrolysis with hydrochloric acid, this substance formed a substance, 
C,,H,,ON, colourless needles, m. p. 248—249°, insoluble in aqueous 
acids and alkalis. This type of condensation with benzylidene 
derivatives of ketones is general. Sty:yl methyl ketone similarly 
gives as condensation product a substance, C,,H,,0O,N,, m. p. 
257—258°, insoluble iu acids and alkalis, When the condensation was 
effected in alcoholic solution containing a little water in the presence 
of diethylamine, the resulting product, need!es, m. p. 276°, had the 
composition C,,H,,ON,, the mechanism of the change being uncertain ; 
this substance yielded a methyl ether, C,,H,,ON,. soft needles, m. p. 146°. 

Acetylcyclohexanone condenses readily with cyanoacetamide with 
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formation of a substance, C,,H,,ON,, needles, which begin to darken 
near 280°; this dissolves in alkali without decomposition, and on 
hydrolysis with hydrochloric acid is converted into a substance, 
C,,H,,ON, m. p. 235°. It is uncertain whether these compounds are 
derivatives of quinoline or of isoquinoline. D. F. T. 


Spontaneous Oxidations in Presence of Aldehydes. Mario 
Berti and Seraio Beriineozzi (Gazzetta, 1915, 45, ii, 44—51).—The 
oxidation of tso-oxazolone derivatives in presence of benzaldehyde 
(this vol., i, 713) has been extended to 4-anisylidene- and 4-cin-— 
namylidene-3-methylisooxazolones. In both cases, an isooxazole- 
carboxylic derivative is obtained. In this oxidation it is assumed that 
the action of the alcoholic ammonia results in the opening of the 
isooxazolonic anhydride ring with formation of the intermediate 
compound, OH-N:CR-C(:CHPh)-CO-NH,, and that the hydrogen 
atoms of the OH and CH groups are then attacked by the atmospheric 
oxygen, this action being favoured by the presence of the aldehyde. 
It might, therefore, be expected that the oxime of benzylidene- 
acetone and the stereoisomeric oximes of cinnamaldehyde, which are 
analogous to the above intermediate compound, would undergo similar 
oxidation, but in each of these cases the original oxime is recovered 


unchanged. 
CO-C:CH-C,H, aie 


4 - Anisylidene-3-methylisooxazolone, O<n— Me 


pared by the interaction of ethyl acetoacetate, Saute and 
anisaldehyde in aqueous alcohol, forms long, yellow, prismatic 
crystals, m. p. 174°. When heated with ammoniacal alcohol and 
benzaldehyde in a reflux apparatus, it yields the amide of 5-methowy- 
phenyl-3-methylisooxazole-4-carboxylic acid, 
C(C,H,"OMe):C-CO-NH, 

O< ne , 
which forms shining, white needles, m. p. 195°; the corresponding 
acid forms long, flat needles, m. p. 178°. 

Treatment of 4-benzylidene-3 methylisooxazolone with anisaldehyde 
in presence of alcoholic ammonia results in the separation of a small 
proportion of anishydramide and of 4-anisylidene-3-methylisooxazolone. 
When the latter is returned to the reacting mixture and this is heated 
with alcoholic ammonia, the amides of both 5-methoxyphenyl-3-methyl- 
tsooxazole-4-carboxylic and 5-phenyl-3-methylisooxazole-4-carboxylic 
acids are obtained. Under these conditions, a condition of equili- 
brium evidently prevails, the methylisooxazole residue being com- 
bined partly with the benzaldehyde and partly with the anisaldehyde 
residue. 

In presence of anisaldehyde, 4-anisylidene-3-methylisooxazolone is 
only very slowly oxidised, almost the whole of the oxazolone being 
recoverable unchanged after a considerable time. 

5-Styryl-3-methylisooxazole-4-carboxylic acid, 

3 CH:CHPb): CO, H 
O< —=— my ' 
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obtained as amide by treatment of 4-cinnamylidene-3-methyliso- 
oxazolone with alcoholic ammonia and benzaldehyde, forms a white, 
crystailine powder, m. p. 118—120°. 
Attempts to oxidise benzylideneacetoneoxime by means of benz- 
aldehyde or hydrogen peroxide or other peroxides were unsuccessful. 
ye me A 


Two Isomeric Diphenylisooxazolecarboxylic Acids. Mario 
Bertr and Sercio Beruincozzi (Gazzetta, 1915, 45, ii, 151—159).— 
3:5-Diphenylisooxazole-4-carboxylic acid, m. p. 233°, prepared from 
the corresponding amide by boiling with alkali (compare Betti, this 
vol., i, 896), was found to be accompanied by a small proportion of an 
isomeric acid, m. p. 153°. It is now found that the former acid is 
obtained in predominating proportion from the amide by the action of 
concentrated sodium hydroxide solution (50%) and the latter when the 
alkali is used in dilute solution (5%) ; intermediate concentrations give 
mixtures of the two acids. Both acids have normal molecular weights 
in boiling alcohol and both are strong acids able to decompose alkali 
carbonates. In both cases the sodium and potassium salts are readily 
soluble in water, giving neutral, lemon-yellow solutions, which become 
paler and deposit the salts on addition of alkali hydroxide. Their 
sulphur-yellow copper salts, which are insoluble in water, their garnet- 
red ferric salts, and salts of other metals, exhibit marked similarity 
Hydrolysis of the ethyl ester of the isomeride melting at 233° (doc. cit.) 
by either dilute or concentrated sodium hydroxide solution yields only 
the original acid, m. p. 233°. Since the molecule of the acid, m. p. 
153°, contains a carboxyl and two phenyl groups, it must be regarded 
as 3: 5-diphenylisooxazole-4-carboxylic acid and the nature of the 
isomerism remains to be explained. 

The acid, m. p. 153°, forms pale yellow, prismatic needles ; its sodium 
and silver salts were analysed. i HL FP. 


1 :3-Oxazines (Pentoxazoles). 8S. Gasriet (Annalen, 1915, 409, 
305—327).—Corresponding with the conversion of acyl derivatives of 
a-amino-ketones into oxazoles under the influence of phosphorus penta- 
chloride (Gabriel, A., 1910, i, 190, 431; Riidenburg, A., 1914, i, 52; 
Bachstez, this vol., i, 306), it is now found that acyl derivatives of 
f-amino-ketones by similar treatment yield 1 : 3-oxazines : 

R-CO-CH,"CH,‘NH-CO-R, > O<Op ON >CH,. 
These are much less stable than oxazoles ; by simply warming their 
hydrochlorides the ring is broken, an uneaturated substance being 
formed which changes to the original acylated B-amino-ketone by 
migration of the acyl group from the oxygen to the nitrogen atom and 
wer ketonisation : 


ORS N>CH, #20 R,*CO-0-CR:CH:CH,-NH, —> 


‘OH-CR:CH-CH, *NH:CO-R, —> R-CO-CH,°CH,*NH-CO-R,. 
w- Benzoylaminopropiophenone, N HBz: CH,°CH, “COPh, ‘long prisms, 
m. p. 94'5—95°5°, prepared by benzoylating w- aminopropiophenone i in 
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the cold, is converted by warming with phosphorus pentachloride into 
the hydrochloride, needles, m. p. 177—178°, of 2:6-dipheny/- 
1 :3-oxazine, Onan PO, colourless crystals, m. p. 86—87°, 
sintering at 84—85°. By warming with water, the hydrochloride is 
converted into the hydrochloride, C,,H,,O.N,HCI, m. p. 184—184°5°, 
of the O-benzoate of the enolic form of w-aminopropiophenone ; the 
dichromate, (C,,H,,0,N),,H,Cr,O,, orange-yellow crystals, and nitrate, 
slender needles, m. p. 145—146° (decomp.), have been prepared. 
Attempts to isolate the base itself result in the formation of 
w-benzoylaminopropiophenone, but its hydrochloride is converted into 
an N-acetyl derivative, OBz-CPh:CH*CH,*NHAc¢e, needles, m. p. 121°, 
by heating with acetic anhydride and sodium acetate at 100°, and 
reacts with saturated bromine water to form benzoic acid, the filtered 
solution then yielding with /10-sodium picrate a picrate, yellow 
prisms, m. p. about 153° (decomp.), which is converted by hydro- 
bromic acid into a-bromo-B-aminopropiophenone hydrobromide, 
CHBrBz-CH,°NH,,HBr, 

flattened needles or six-sided plates, m. p. 198° (decomp.). 

Similar reactions scan be effected with w-acetylaminopropiophenone, 
leaflets, m. p. 76° 6-Phenyl-2-methyl-1 :3-oxazine hydrochloride, 
C,,H,,ON,HCI, m. p. 171—172° (decomp.), forms needles or small 
prisms, and the hydrochloride of the O-acetate of enolic w-amino- 
propiophenone, C,,H,,0,N,HCI, crystallises in needles, m. p. 135—136°. 

Methyl B-benzoylaminoethyl ketone, NHBz-CH,°CH,*COMe, needles, 
m. p. 81—82°, prepared by the benzoylation of methyl B-aminoethyl 
ketone hydrochloride, is converted by phosphorus pentachloride, without 
heating, mto the dichloride, CPhCl,~NH-CH,°CH,*COMe, needles, 
m. p. 135—136° (decomp.), by distillation at 180°/5 mm. into 2-pheny/- 
6-methyl-1 :3-omazine hydrochloride, C,,H,,ON,HCI, needles, m. p. 
148—149° (decomp.) ; the corresponding platinichloride, 

(C,,H,,ON),,H,Ptcl,, 
forms yellow leaflets, and the picrate, stout needles, m. p. 175°, is 
converted by crystallisation from 50 % alcohol into the picrate, 
C,,H),0.N,C,H,0,N,, 
m. p. 155°, of the O-benzoate of the enolic form of methyl 6-aminoethy] 
ketone. 

Benzoyldiacetoneamine, NH Bz*CMe,*CH,*COMe, needles, m. p. 101°, 
prepared by benzoylating diacetoneamine oxalate, reacts with phos- 
phorus pentachloride on the water-bath to form, after treating the 
cold aqueous solution of the product with potassium hydrogen carbonate, 
2-phenyl-4 : 4: 6-trimethyl-1 : 3-oxazine, which has a biting taste and an 
odour of bergamot oil, and decomposes by distillation into benzonitrile 
aud, probably, mesityl oxide. The hydrochloride, C,,H,,UN,HCI, 
rhombohedra or short prisms, m. p. 174°, and platinichlortde, orange- 
yellow needles, decomp. 195°, are described; the former is easily 
converted by hot water into the hydrochloride, C,,H,,O,N,HCI, needles, 
m. p. 169°, of the O-benzoate of enolic diacetone mine, and reacts with 
bromine water to form benzoic acid and £-bromodiacetoneamine, 
— as the picrate, CHBrAc:CMe,*NH,,C,H,U,N,, needles, m. p. 

° 


a-_~ nae ae Oe 664A e.6hU | UU Cee 


ORGANIC CHEMISTRY. i. 999 


Acetyldiacetoneamine, b. p. about 237—245° (not pure), is converted 
in a similar manner to the benzoyl derivative into 2:4: 4: 6-tetra- 
methyl-\ : 3-oxazine, b. p. 144°, which forms a picrate, plates and prisms, 
m. p. 159°, and is decidedly less stable than the phenyltrimethy]-1 : 3- 
oxazine. 

By heating with potassium acetate and acetic anhydride, o-hydroxy- 
benzylamine hydriodide is converted into diacetyl-o-hydroxybenzyl- 
amine, OAc*C,H,-CH,-NHAc, flat needles, m. p. 107°. The mono- 
acetyl derivative, m. p. 140°, is prepared by boiling the diacetyl 
derivative with hydrochloric acid, by treating an aqueous solution of 
the preceding hydriodide and potassium hydrogen carbonate with acetic 
anhydride at 0°, or by the action of nitrous acid on acet-o-amino- 
benzylamide. It is converted by hydrogen chloride, or, better, by 
phosphorus pentasulphide at about 140° into 2-methyl-1 : 3-benzoxazine, 


OH L< H : oe an oil which has an odour of quinoline and a biting 
taste, and is very readily converted into N-acetyl-o-hydroxybenzyl- 
amine by water; the aurichloride, C,H,ON,HAuCI,, golden-yellow 
needles, m. p. 134—135°, platinichloride, brownish-yellow needles, 
m. p. about 207—209° (decomp.), and picrate, leaflets, m. p. about 187° 
(decomp.), have been prepared. Methyl-l :3-benzoxazine can also be 
prepared by heating diacetyl-o-hydroxybenzylamine in hydrogen 
chloride at 140-—160°. 

The migration of an acyl group from oxygen to nitrogen is also 
exhibited by the B-aminoethy], 8 aminopropyl, and y-aminopropy] esters 
of benzoic acid; by warming with water these are converted into 
benz-8-hydroxyethylamide, benz-8-hydroxypropylamide, and benz-y- 
hydroxypropylamide, NHBz:[CH,],-OH, needles, m. p. 60—60°5° 
respectively. C. 8. 


Hydantoins. XXXIII. Condensation of Cinnamaldehyde 
with Hydantoins. Treat B. Jonnson and RicHarD WRENSHALL 
(J. Amer. Chem. Soc., 1915, 3'7, 2133—-2144).—It has been shown by 
Wheeler and Brautlecht (A., 1911, i, 501) that cinnamaldebyde con- 
denses with 2-thio-1-phenylhydantoin with formation of 2-thio-1-phenyl- 
4-cinnamylidenehydantoin, and it has now been found that hydantoin 
and 2-thiohydantoin also undergo condensation with this aldehyde. 

4-Cinnamylidenchydantoin, CHPh:CH-OH:CC\ das m. p. 
272—-273° (decomp.), crystallises in yellow prisms, and on reduction 
with sodium amalgam is converted into y-phenylpropenylhydantoic acid, 
NH,*CO-NH-CH(CH:CH-CH,Ph)-CU,H, m. p. between 142° and 161° 
(decomp.), which forms colourless, diamond-shaped plates. When this 
acid is digested with barium hydroxide, a-amzno-8-phenyl-A*-pentenoic 
acid, CH,Ph-CH:CH-CH(NH,)-CO,H, m.-p. 247—248° (decomp.), is 
obtained, which forms long, colourless needles. By the action of 
hydrochloric acid on y-phenylpropenylhydantoic acid, 4-y-phenyl- 
propenylhydantoin, CH,Ph-CH:CH-CH<\U 0G, m. p. 160—161°, is 


produced, which crystuallises in long needles. If a-amino-8-phenyl-A?- 
3p 2 
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pentenoic acid is warmed with ammonium thiocyanate and acetic 
anhydride, 2-thio-3-acetyl-4-y-phenylpropenylhydantoin, 

Cco— 

. ~ . ! 
CH,Ph:CH:CH CH< yy aeds ; 
m. p. 97—98°, is obtained, which forms orange plates. When this 
compound is heated with hydrochloric acid, it is converted into 
CO-N 

2-thio-4-y-phenylpropenylhydantoin, CH,Ph-CH:CH-CH<Y Oe, 
m. p. 126—127°, which crystallises in needles or distorted prisms, 
and on desulphurisation with chloroacetic acid yields 4-y-phenyl- 


propenylhydantoin. 
2-Thio 4-cinnamylidenehydantoin, OHPh:CH-CH:0Q0 m. p. 


262—263°, forms red, prismatic columns; a yellow modification of 
this compound was also obtained containing 1 mol. of acetic acid of 
crystallisation. On reducing this compound with sodium amalgam, 
thio-y-phenylpropenylhydantore acid, 
NH,°CS:NH*CH(CH:CH-CH,Ph)-CO,H, 

is obtained as an oil which is converted by hydrochloric acid into 
2-thio-4-y-phenylpropenylhydantoin, By the partial reduction of 
2-thio-4-cinnamylidenehydantoin with zinc dust and glacial acetic acid, 
a compound, probably 2-thio-4-y-phenylallylhydantoin, is obtained as a 
powder without a definite m. p. When 2-thio-4-cinnamylidenehydantoin 
is heated in a sealed tube with chloroacetic acid, it is converted into 
4-cinnamylidenehydantoin. 

CO-NH 


4-a- Bromocinnamylidenehydantoin, CHPh:CH-CBr:C< H: b 0? 


m. p. 290—295° (decomp.), obtained by the action of bromine on 
4-cinnamylidenehydantoin, forms yellow needles. 4-8-Bromocinnamy/!- 
idenehydantoin, CHPh:CBrCH:0<\ ne 
(decomp.), prepared by condensing bromocinnamaldehyde with hydan- 
toin, crystallises in yellow prisms. 3-Acetyl-4-cinnamylidenehydantoin, 
CO—NH 

-CH:-CH: | dD. —242° i. 
CHPh:CH-CH C<SwAeto? m. p. 241—242°, forms yellow prisms 
and is readily hydrolysed by hydrochloric acid with formation of 
cinnamylidenehydantoin. E, G. 


H-Co? m. p. 226—227° 


Hydantoins. XXXIV, Interaction of Hippuric Acid with 
Thiocyanates. Treat B. Jonnson, Artaur J. Hitt, and Bernard 
H. Battey (J. Amer. Chem. Soc., 1915, 37, 2406—2416).—Johnson 
and Nicolet (A., 1912, i, 53; 1913, i, 399) and Johnson (A., 1913, i, 
203) have shown that ammonium or potassium thiocyanate reacts with 
hippuric acid in presence of acetic anhydride with formation of 2-thio- 
3-benzoylhydantoin, but that when the potassium salt is used the 
yield is ouly about 50% of that obtained when the ammonium salt is 
employed. The present work was undertaken with the object of 
discovering the cause of this difference in the behaviour of the two 
salts. 
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Itis shown that the viewthat ammonium thiocyanate, when heated|with 
acetic anhydride undergoes a rearrangement into thiocarbamide, which 
then reacts with the hippuric acid, is untenable. Nencki and Leppert 
(this Journal, 1873, 1224) and Klason (A., 1889, 227) have shown that, 
under certain conditions, ammonium thiocyanate and acetic anhydride 
react, with formation of acetylperthiocyanicacid. This substance does 
not react with hippuric acid in acetic anhydride solution to form 2-thio- 
3-benzoylhydantoin. When dry ammonium thiocyanate is heated with 
acetic anhydride at 100°, isodithiocyanic acid is produced, but neither 
mono- nor di-acetylthiocarbamide is formed. These results support the 
assumption that thiocyanic acid is first formed when acetic anhydride 
and acetic acid react with ammonium thiocyanate. : 

Brunner (this vol., i, 224) has shown that potassium cyanate reacts 
with certain anhydrides with formation of secondary amides, and it 
therefore seemed of interest to determine whether other anhydrides 
than acetic anhydride could be employed to effect a thiohydantoin 
condensation with hippuric acid. With propionic anhydride, 2-thio- 
3-benzoylhydantoin is produced just as smoothly as with acetic 
anhydride, and no propionylthiocarbamide is formed. With benzoic 
anhydride, however, only a small yield of the thiohydantoin is obtained, 
but at least 50% of the ammonium thiocyanate is converted into 
benzoylthiocarbamide. In the absence of hippuric acid, ammonium 
thiocyanate and benzoic anhydride react at 100° with formation of the 
same benzoylthiocarbamide, In this case, therefore, the ammonium 
thiocyanate undergoes rearrangement into thiocarbamide, which is 
then converted into the benzoyl derivative; the benzoic anhydride 
thus acts catalytically. 

When potassium cyanate is heated with hippuric acid in presence of 
acetic anhydride and glacial acetic acid, cyanuric acid is produced. 
The same result is obtained if aceturic acid or glycine is used instead 
of hippuric acid. 

The behaviour of the thiocyanates of ammonium, lithium, sodium, 
potassium, magnesium, calcium, strontium, barium, manganese, and 
zine towards hippuric acid in acetic anhydride solution has been 
investigated, and it has been found that all these salts, except zinc 
thiocyanate, interacted to form the 2-thio-3-benzoylhydantoin, but that 
they furnished very different yields. Ammonium thiocyanate gave a 
934% yield, the magnesium salt a 77% yield, whereas none of the 
other salts gave a yield of more than 48%. 

When thiocarbamide is heated with hippuric acid in presence of 
acetic anhydride and acetic acid, 2-thio-3-benzoylhydantoin is not 
produced, but acetylthiocarbamide is formed. E. G. 


Attempts to Obtain Amino-derivatives of Barbituric 
Acids. G. Fiore (Boll. chim. farm., 1915, 54, 449—451).—Attempts 
have been made to prepare a of barbituric acids, 


especially those of veronal of the type yo NRE > 00, by 


the action of diethylmalonyl chloride on semicarbazones. From 
diethylmalonyl chloride and benzylidenesemicarbazone, Freund and 
Fleischer (A., 1911, i, 236) obtained 3: 5-diketo-1 : 2-diethylmalony!- 
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4 :4-diethylpyrazolidine. The author finds, however, that when 
dissolved in pyridine, which was added to fix the hydrogen chloride 
liberated during the reaction, diethylmalonyl chloride and acetonesemi- 
carbazone yield diethylmalonylhydrazide (compare Einhorn, A., 1908, 
i, 316); the latter 1s also obtained, together with hydrazodicarbon- 
amide, when the reaction is carried out in aqueous alkali solution. 
No better result is obtained from acetonethiosemicarbazone and 
diethylmalonyl chloride, which yield diethylmalonylhydrazide, in 
addition to resinous products, With diethylmalonyl chloride and 
nitrocarbamide, complete decomposition into gaseous products takes 
place, and when veronal is heated with hydrazine in a closed tube, 
the ureide residue is entirely displaced by the hydrazine residue with 
formation of diethylmalonylhydrazide. Zz. &. F. 


Pyrimidines. LXXV. Pyrimidine Aldehydes and their 
Biochemical Interest (Thiouracilaldehyde). ‘Treat B. Jonnson 
and Leonarp H. Cretcner, jun. (J. Amer. Chem. Soc., 1915, 37, 
2144—2151).—The work described in this paper was undertaken 
with the object of preparing cyclic aldehydes of the pyrimidine series, 
Such compounds have not been descrived hitherto and would probably 
be of value for the synthesis of pyrimidine compounds of considerable 
biochemical interest. 

When ethyl y-diethoxyacetoacetate (Dakin and Dudley, T., 1914, 
105, 2455) is heated with thiocarbamide and sodium ethoxide, the 
diethylacetal of 2-thio-4-uracilaldchyde, NU<Go. yj >>C*CH(OEt)», 
m. p. 160°, is produced which crystallises in thick, rhombic blocks ; 
it could not be desulphurised by mercuric oxide, lead hydroxide, or 
chloroacetic acid. On hydrolysis with hydrochloric acid, the acetal 
is converted quautitatively into 2-thiouracilaldehyde, 

CS:NH 
NH<60.cH7C'CHO,H,0, 
which forms golden-yellow, glistening plates ; it darkens at about 230° 
and decomposes at 250°. The aldehyde reduces ammoniacal silver 
nitrate and Fehling’s solution. Its phenylhydrazoxne crystallises in 
yellow needles aud does not melt below 300°. 

By the action of ethyl bromide and sodium ethoxide on the 

diethylacetal of 2-thio-4-uracilaldehyde, the diethylacetal of 2-ethyl- 


thiol-4-aldehydodihydro-6-pyrimidone, NA<pS")-S >0-CH(OEt), 


m. p. 128°, is obtained, which forms colourless, slender needles, and 
when boiled with hydrochloric acid yields uracil-4-aldehyde, 
CO-NH 
NH< 69. qH7C'CHO,H,9O, 

which erystallises in rosettes of small prisms and does not melt 
below 300°. 2-Hthylthiol-4-aldehydodihydro-6-pyrimidone, m. p. 145°, 
obtained by carefully hydrolysing the acetal with dilute hydrochloric 
acid, forms long prisms. 

The diethylacetal of 2-methylthiol-4-aldehydodihydro-6-pyrimidone, 


NH < OMe) > C-CH(OEt),,m. p. 133°,crystallices in needles. E.G. 
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Pyrimidines. LXXVI. New Methods of Synthesising 
2-Keto pyrimidines and their Sulphur Analogues. Treat B. 
Jounson and A. Wittarp Joyce (J. Amer. Chem. Soc., 1915, 37, 
2151—2164).—Although consideranle attention has been given to the 
pytimid-2 :6 diones, of which uracil is the type, the pyrimidones aad 
the simple pyrimidine compounds have hitherto been little studied, and 
the present work was therefore undertaken. 

6-Chloro-5-ethoxy-2-etbylthiolpyrimidine (Johnson and McCollum, 
A., 1906, i, 704) cannot be desulphurised by heating with chloro icetic 
acid. When boiled with dilute alcohol and zinc dust, it is converted 
into 5-ethoxy-2-ethylthiolpyrimidine, n<ce By Son, m. p. 31—32°, 
which forms thin, transparent plates, or prisms ; another compound, 
m. p. 126—127°, is also produced which crystallises in needles. 
5-Ethowy-2-ethylthiolpyrimidine hydrochloride has m. p. 120—121°, 
and the platinichloride, m. p. 165—166°. Attempts were made to 
desulphurise 5-ethoxy-2-ethylthiolpyrimidine but without success. 

2 : 6-Dicbloro-5-ethoxypyrimidine has m. p. 51°, and not 41—42° as 
recorded by Johnson and Guest (A., 1909, i, 745). When reduced with 


zinc dust, it furnishes 2-chloro-5-ethoxypyrimidine, N ern [O(UEt NEY CH, 


m. p. 70°, which forms thin, transparent plates, and 1s converted by 
— = sulphide into 2-thio-5-ethoxydihysropyrimidine, 


One “COE CH m. p. 192—193°, which crystallises in pale 
yellow columns; the latter compound is accompanied by a small 
quantity of the disulphide, (OB O<oH: N>C)s S,, m. p. 125°. When 


2-thio-5-ethoxydibydropyrimidine is heated with ethyl bromide in 
presence of potassium hydroxide, it is converted into 5-ethoxy-2- 
ethylthio! pyrimidine, and when boiled with chloroacetic acid, it yields 


5-ethoxypyrimidine-2-thiolacetic acid, CO,H-CH,S-C<N C44 >C-OEt, 


m. p. 137—138°, which crystallises in needles. 
; — C(OEt 

2: 5-Diethoxypyrimidine, N<OG: CORY CH: b. p. 142°/24 mm., 
m. p. 19°, obtained by the action of sodium ethoxide on 2-chloro-5- 
ethoxypyrimidine, forms large, transparent plates ; its hydrochloride 
crystallises in colourless needles, and the platinichloride has m. p. 176° 
(decomp. ). 

When 6-chloro-2-ethylthiolpyrimidine (Wheeler and Johnson, A., 
1903, i, 526) is heated with zinc dust and dilute alcohol, 2-ethy/- 
thiolpyrimidine, NCE\SE*)NSUH, b. p. 115°/20 mm, is obtained as 
a colourless oil with a pungent odour; its hydrochloride has m. p. 
98—99°, and its platinichloride m. p. 166°. By the action of con- 
centrated hydrochloric acid on 2-ethylthiolpyrimidine, dihydropyrimid- 
2-one, NH<Os-on> OF: a pale yellow, amorphous substance, is 
produced, which does not melt below 320°; its Aydrochlorids has 
m, p, 203—205°, 


aa ee - 
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2- Ethylthiol-4-methylpyrimidine, NC GE) ESoH, b. p. 123—124°/ 
18—19 mm., is obtained as an oil by reducing 6-chloro-2-ethy]thiol-4- 
methylpyrimidine (Johns, A., 1908, i, 917) with zine dust ; its hydro- 
chloride has m. p. 141--142°, and its platinichloride, m. p. 165—166°. 

E. G. 


Oxidation of Phenolic Substances. Apotr Joiies (J. pr. 
Chem., 1915, [ii], 92, 202—207).—Other phenolic substances, besides 
thymol, lead to the formation of indigoid and indolignoid compounds 
(Friedliinder, A., 1908, i, 673) when oxidised simultaneously with 
indoxyl (compare this vol., i, 838). Asa source of indoxyl, technical 
indoxylic acid may be used, or better, V-acetylindoxyl, which can be 
obtained purer. When a mixture of the latter with thymol is dissolved 
in glacial acetic acid and then mixed with a solution of ferric chloride 
in concentrated hydrochloric acid, 4-cymol-2-indolindolignone is formed, 
whilst a-naphthol gives a mixture of “ 2-naphthol-2-indolindigo” and 
4-naphthol-2-indolindolignone (Bezdzik and Friedlander, Joc. cit.) 

J. C. W. 


The Biochemistry of the Action of Rays. IV. Photo- 
chemical Formation of Indigotin from Indican. . Cart NEevusera 
and Erwin Scuwenk (Biochem. Zeitsch., 1915, 71, 219—225).—In the 
presence of various catalysts (ferrous sulphate, uranyl sulphate, 
manganous sulphate, cerous sulphate, sodium anthraquinone-2 : 7- 
disulphonate, etc.), indican is converted into indigotin by the action of 
ultra-violet rays. S. B. 8. 


Quinonediacridone. V. V. Scmarvin (J. Russ. Phys. Chem. Soc., 

1915, 47, 1260—1268).—Quinonediacridone 

cO O NH (annexed formula), which is the anhydride 

LA\NJA\A\A\AZ\ of quinonedianthranilic acid (quinonebis- 
i | J 


| | o-aminobenzoic acid) (compare Ville and 
A\NA\A\J\/_ Astre, As 1895, i, 466, 533; Astre and 
NH @ CO Stévignon, A., 1897, i, 525) and is prepared 

by heating the latter with concentrated 

sulphuric acid at 200°, forms slender, orange needles, and is charac- 
terised by sparing solubility in all the ordinary solvents and by very 


slight reactivity. It contains the indigoid grouping, on <>. and, 


like indigotin, exhibits feeble basic properties ; its sulphate, 
CoH ,,0,N,,HSO,, 

was prepared. Its dibromo-derivative, C,)H,O,N,Br,, which forms a 
red powder, and its dinitro-derivative, C,,H,O,N,, which is more 
markedly red than the parent compound, also show slight solubility. 
Sulphonation with fuming sulphuric acid containing 50% of the 
anhydride yields a product which is readily soluble in water but forms 
a sparingly soluble sodium salt, Quinonediacridoue also exhibits acid 
characters and forms with potassium hydroxide an insoluble red salt, 
which is readily hydrolysed by water. This behaviour indicates that 
its structure is probably represented, not by the formula given above, 
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which is deduced from the method of preparation, but by formula I. 
(vide infra). The latter also explains the behaviour of quinone- 
diacridone on reduction by means of hyposulphite, this yieldirg first 
a green compound (II) and then a bluish-violet compound (LIT) : 


OH OH 
c ON CHO N 
DAAAAT Ta4 \A\4 FS oe 
| | <- - =< - 
MYL YY Vy. ff 
O 
OH jen 
Orange (I) Green (IT). 
OH 
CHO NH 
( \/4 ANY. 7 
\/ Sa 4 a \/ 
Em 


Bluish-violet (ITI). 


Compound (ITI), C,,H,,0,N., forms microscopic, rectangular plates, 
and is somewhat more readily soluble than quinonediacridone, In 
concentrated sulphuric acid it dissolves, giving a pure blue solution, 
which soon becomes green and then yellow, dilution of the final liquid 
resulting in the precipitation of quinonediacridone; gentle heating 
accelerates these changes. 

Quinonediacridone and its derivatives behave as colouring matters. 
Quinonediacridone itself colours wool and silk yellow in an acid bath, 
Cotton is dyed only with the help of reduced quinonediacridone ; the 
tissue, coated with a liquid paste of quinonediacridone and gum aud 
then dried, assumes a green colour when immersed in alkaline 
hyposulphite solution, and a stable red colour after subsequent 
oxidation in the air. If the reduction proceeds as far as the develop- 
ment of the violet colour, oxidation is considerably retarded. 
Albuminous fibres are, however, best dyed by means of the sulpho- 
derivative of quinonediacridone in a faintly acid bath, silk then 
assuming a splendid, golden colour; if, in addition, hyposulphite is 
present, albuminous fibres are dyed blue. In view of the insolubility 
of quinonediacridone and particularly of its stability towards different 
reagents, these dyes are characterised by great fastness, which is also 
exhibited towards the action of light. When exposed in an atmosphere 
of hydrogen to the light, the colouring matters readily undergo 


reduction, this action being especially marked with the sulpho-acid. 
T. H. P. 


Pyrazo-oxazines and Oxazo-oxazines. Two New Types of 
Bisheterocyclic Derivatives with, Naphthalenoid Linking. 
Mario Berti (Gazzetta, 1915, 45, ii, 75—81).—The interaction of 
3 p* 


ee Sr EE a 
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1-phenyl]-3-methyl-5-pyrazolone (1 mol.), benzaldehyde (2 mols.), and 
B-naphthylamine (1 mol.) in alcoholic solution yields: (1) 4-benzyl- 
idene-bis-1-pheny]-3-methy]-5-pyrazolone (compare Lavhowicz, A., 1897, 
i, 11¥) and (2) the pyrazo-oxazine derivative, 

yo Oe {CH Ph NC, Hi, 
~“NPh:-C.0 CHPh 
which forms tufts of large, white, acicular crystals, m. p. 227°, and 
remains unchanged when boiled with either 20% hydrochloric acid or 
50% sodium hydroxide solution. The naphthaisooxazine derivatives 
corresponding with compound (2) are formed by way of an intermediate 

7 C-CHR-NHR 

additive compound of the general type, C,H, C-OH (A,, 
1901, i, 753), and in the present case, when the reaction proceeds in 
benzene, a similar additive compound appears to be formed, but 
attempts to purify it result in its decomposition. 

The interaction of 4-benzylidene-3-methylisooxazolone (1 mol.) 
(compare Schiff and Betti, A., 1897, i, 493), benzaldehyde (1 mol.), 
and B-naphthylamine (1 mol.) yields the oxazo-oxazine derivative, 
N CMe-C-CHPa-N-C,,H, 

<o—¢-o-—-¢ HPh ’ 
needles, m. p. 257° (decomp.), and withstands the action of boiling 
10% hydrochloric acid or 20% sodium hydroxide solution. T. H. P. 


Hydantoins. XXXV. New Method of Synthesising Glyco- 
cyamidine Compounds and the Conversion of Glycocyamidine 
into Isomerides of Creatinine. Treat B. Jonnson and Ben H. 
Nicoret (J. Amer. Chem. Soc., 1915, 3'7, 2416—2426).—An account 
is given of a new and easy method of preparing glycocyamidine and its 
alkyl derivatives by the action of amines on ethyl benzoyl-y-ethyl- 
thiohydantoate. 

When a solution of ethyl benzoyl-y-ethylthiohydantoate (Wheeler, 
Nicolet, and Johnson, A.,1911,i, 1031) in alcohol is treated with aqueous 
ammonia, ethyl mercaptan is evolved, and 2-benzoylglycocyamidine, 


NH: 
N Bain CH is produced, which forms colourless needles ; it has 


which forms tufts of slender, silky 


no definite m. p., but decomposes at 230°, 

By the action of methylamine on ethy! benzoyl-y-ethylthiohydantoate, 
2-benzoyl-1-methylglycocyamidine, NBC day , m. p. 214°, dis- 
torted needles, is produced together with a small quantity of 1-benzoyl- 
2-methylglycocyamidine ; the latter compound was not isolated. When 
2-benzoyl-1-methylglycocyamidine (benzoylisocreatinine) is heated with 
strong hydrochloric acid, 1-methylglycocyamidine hydrochloride is pro- 
duced, identical with the compound described by Korndérfer (A., 1905, 
i, 30); the picrate has m.p. 196°, and the aurichloride m. p. 166° 
(decomp.). By the condensation of benzaldehyde with the crude 
hydrochloride obtained by the hydrolysis of the mixture of 2-benzoyl-1- 
methyl- and 1-benzoyl-2-methyl-glycocyamidine, 4-benzylidene-1-methyl- 


glycocyamidine, NBC y? ™ P+ 246—247° (decomp.) 


-CHP 
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flat, orange-coloured prisms, is produced together with a small quantity 
of 4-benzylidene-2-methylglycocyamidine, NMOS dec HPh’ needle- 
like prisms, m. p. 223°. Associated with the 4-benzylidene-1-methyl- 
glycocyamidine was a small amount of a substance, m. p. 237—239°, 
which was probably a stereoisomeric modification, 4-Benzylidene- 
2-methylglycocyamidine was also obtained by heating 2-ethylthiol- 
4-benzylidene-1 : 5-dihydro-5-glyoxalone (Johnson and Nicolet, A., 1912, 
i, 808) with methylamine, and from 2-thiohydantoin by the following 
procedure. 2-Thiohydantoin was converted into 2-methylthiolhydantoin 
(Komatsu, A., 1911, i, 684) by alkylation with methyl iodide, and this 
compound into 2-methylglycocyamidine by heating it with methyl- 
amine. The latter compound was not isolated, but on condensation 
with benzaldehyde it yielded 4-benzylidene-2-methylglycocyamidine. 
4-Benzylideneglycocyamidine (Ruhemann and Stapleton, T., 1900, 
77, 247), m. p. 297°, can be obtained by the condensation of glyco- 
cyamidine with benzaldehyde; it reacts with methyl iodide in presence 
of potassium hydroxide to form 4-benzylidene-l-methy]glycocyamidine. 
Experiments are described which show that under certain conditions 
2-methylglycocyamidine undergoes molecular rearrangement into 
l1-methylglycocyamidine, and render it evident that in the alkylation 
of glycocyamidines in presence of alkali, different alkyl derivatives 
can be formed according to the conditions employed. E. G. 


A New Method of Preparation of Triazoles. Kart BRUNNER 
(Monatsh., 1915, 36, 509—534. Compare this vol., i, 225).—It has 
already been shown that diacetamide reacts with semicarbazide 
hydrochloride in aqueous solution at the ordinary temperature with 
formation of hydrazoformamide and dimethyltriazole. The reaction 
is now being extended to other secondary amides and it is found that 
di-n-butyramide in this way gives dipropyltriazole in good yield ; 
dibenzamide reacts with semicarbazide hydrochloride in the fused 
condition at 150—160°, giving diphenyltriazole, but the result in 
aqueous solution is poor ; sodium diformamide gives only a trace of 
triazole whether the reaction occurs in the fused or the dissolved 
state, 

In the case of diacetamide, which was more thoroughly investigated, 
the semicarbazide must be present as the hydrochloride or acetate, 
because with the free base no dimethyltriazole is produced. Attempts 
to obtain dimethyltriazole by the action of hydrazine or its salts in 
place of semicarbazide were fruitless. 

The method of interaction between secondary amides and semi- 
carbazide hydrochloride is believed to be of a type quite distinct from 
previous syntheses of triazole compounds, and to be somewhat analogous 
to the interaction of #-diketones with the same reagent, a dimethy]- 


triazolecarboxylamide, Oren >N-CO-NE,, being assumed as a 


primary condensation product, which reacts with a second molecule of 

semicarbazide, yielding dimethyltriazole and hydrazoformamide. This 

resemblance to the -diketones is confirmed by the discovery that 
3 p* 2 
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diacetamide reacts with phenylhydrazine acetate in hot aqueous solution, 
giving 1-phenyl-3:5-dimethyl-! :2:4-triazole. The following com- 
pounds of dimethyltriazole are described :—hydrochloride, m. p. 
199—200° ; nitrate, m. p. 126—127° (corr.), decomp. at 130° ; additive 
compound, C,H,N,,AgNO,, leaflets, m. p. 222—223° (corr.) ; mercurz- 
chloride, C,H,N,,4HgCl,, microscopic grains, m. p. 185°. For the 
preparation of the last substance, dimethyltriazole hydrochloride is 
taken with an excess of mercuric chloride ; if this salt is taken with a 
solution of the free base, the product is mercurydimethylpyrazole 
mercurichloride, (C,H,N,),Hg,2HgCl,, a crystalline, sandy powder, 
m. p. 242—243°, 

1-Phenyl-3 : 5-dimethyl-1 : 2 : 4-triazole (compare Pellizzari, A., 1911, 
i, 1036) forms a hydrochloride, m. p. 219—220°, a mercurichloride, 
C,,H,,N,,HgCl,, needles, m. p. 187—-188°, and a crystalline auri- 
chloride. D. F. T. 


Nature and Structure of Tripyrrole. V. V. TscHEtincey, 
B. V. Tronov, and B. I. Voskresenski (J. Luss. Phys. Chem. Suc., 
1915, 47, 1224—1244).—On the basis of the conversion of tripyrrole 
into indole, with removal of | mol. of ammonia and | mol. of pyrrole, 
Dennstedt and Voigtiliinder (A., 1894, i, 259) ascribed to this compound 

the annexed structure, which is supported 

, | | | | by ne — jae 2- — 3-monosub- 

/ — stituted and 2:3-disubstituted pyrroles of 

Va Yo 4 products of binary type (A., 1887, 598; 

1888, 849; 1889, 400), these giving sub- 

stituted derivatives of indole wben heated with sulphuric acid. The 

results obtained by the authors show that tripyrrole has not the 

configuration given above and that the properties differ somewhat 

from those described by Dennstedt. Condensation experiments have 
also been carried out with l-substituted derivatives of pyrrole. 

Tripyrrole hydrochloride, C,,H,,N,,HCI, is best obtained by passing 
dry hydrogen chloride through a benzene svlution of pyrrole. Tri- 
pyrrole itself is a crystalline product melting at 86—90° to a trans- 
parent liquid and beginning to decompose at 130°. The absence of 
sharpness in the melting point is ascribed to the readiness with which 
this compound undergoes change and since the percentage of nitrogen 
present, instead of 20°89, is found to be 19°64 and, after a few days, 
19°11, and similar diminutions occur in the carbon and hydrogen 
contents, it is assumed that oxidation takes place ; Dennstedt (doc. cit.) 
gave no analytical results. The latter author describes the transforma- 
tion of tripyrrole, when kept, into a product, m. p. 121°, of unchanged 
composition. This product is now found to melt at 124—130°, and to 
be the result, not only of oxidation, but also of condensation, the 
molecular weight in freezing bromoform or benzene gradually in- 
creasing from 264 for the freshly prepared tripyrrole to 368 after 
a month. 

According to Dennstedt’s formula, tripyrrole should react with 
magnesium ethyl bromide or magnesium propyl iodide, giving 4 
derivative containing three MgBr residues, and this should be con- 
verted into a triacetyl derivative of tripyrrole by treatment with etbyl 


ee ee 
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acetate. Hess and Wissing’s results (A., 1914, i, 725) indicate the 
possibility of reaction, with the magnesium alkyl haloid, not only of 
the 1-hydrogen atoms, but also of the 2-hydrogen atoms of the outer 
pyrrole nuclei at least. Experiment shows, however, that treatment 
with magnesium propyl iodide gives, per gram-mol. of pyrrole or 
2-acetylpyrrole, 1 gram-mol. of propane, whilst with 1-methylpyrrole, 
no gas is liberated in 6—8 minutes and only 0°3 gram-mol. in 
30 minutes. Similar experiments with tripyrrole (1 gram-mol.) gave 
131 and 1:29 gram-mols. of propane, and with tripyrrole hydrochloride, 
1:24 gram-mols. From these results it is evident that the molecule of 
tripyrrole contains only one imino-hydrogen atom and that Dennstedt’s 
formula, containing three imino-hydrogen atoms, is incorrect. It may 
be that the compound has the tautomeric formula (1), but in this case 
the action of the magnesium propyl iodide should convert it into the 
form containing three imino-groups and should therefore result in the 
liberation of three molecules, and not one molecule only, of propane. 
It seems more probable that tripyrrole possesses the configuration 


II or III. 


H,c—___—____—cH, [| |_____ [J 
YM YY St hr 
N NH N YH 
(I.) (II.} 


The last two formule explain the formation of indole, ammonia, and 
pyrrole from tripyrrole, and the formation of a salt with 1 mol. of 
hydrogen chloride. The presence of carbon atoms 
me ~~ || in direct combination with two nitrogen atoms, as 
\/ \/ BB the case in amidines and in carbamide, would 
N N explain the ready decomposition of tripyrrole when 

\ # heated at 130°, with liberation of ammonia. 

| Owing to the instability of tripyrrole, no definite 
NH derivatives of it have been obtained, although it 
(III. reacts in various ways. Thus, it condenses with 
acetone in presence of hydrochloric acid, giving a 
product, decomposable by ammonia with formation of a pale-yellow, 
crystalline compound, m. p. about 150° (decomp.), which, according to 
its nitrogen content and molecular weight (559), has the formula 
(C,,H,.N3).,(COMe,),; this compound is unstable and rapidly undergoes 
profound decomposition. The action of acetic anhydride on the 
magnesium derivative of tripyrrole at the ordinary temperature yields 
a bright yellow precipitate, decomposing with formation of an unstable 
product, which contains 9°43 % N, and gives with hydrogen chloride 
a brown, amorphous substance and with platinum chloride a deep red 
precipitate, 

The action of dry hydrogen chloride on 1-methylpyrrole in benzene 
solution gives the compound (C,H,NMe),.HCl, which forms a white 
powder decomposing at about 190°, becomes yellow and then red in the 
air, and is analogous to the compounds obtaiced under similar con- 
ditions from 2-, 3-, and 2 : 3-derivatives of pyrrole. 

The polymeric indoles have been studied by Keller (A., 1913, i. 403), 


| 
. 
; 


i. 1010 ABSTRACTS OF CHEMICAL PAPERS. 


Scholtz (A., 1913, i, 520), and Oddo (A., 1913, i, 755). Keller’s 
tri-indole exhibits behaviour somewhat different from that of tri- 
pyrrole, the former being converted quantitatively into indole when 
distilled in a vacuum, whereas the latter yields ammonia, indole, and 
pyrrole. The formula proposed by Keller for tri-indole contains three 
imino-groups, the fact that only one of these is capable of acetylation 
or benzoylation being regarded as due to steric hindrance. The 
author shows that the action of magnesium propy! iodide on tri-indole 
(1 mol.) yields 0-°91—0°95 mol. of propane and suggests for tri-indole a 
formula analegous to formula III given above for tripyriole. The 
Jatter formula would indicate the possibility of obtaining condensation 
products of the tripyrrole type from 2-, 3-, and 2:3-derivatives of 
pyrrole. Such products were not obtained under the conditions 
employed by Dennstedt, but they may be obtainable if these con- 
ditions are modified. T. H. P. 


Aromatic Substances containing Multivalent Iodine. X. 
Peculiar Compounds obtained in Sandmeyer’s Reaction 
Applied to Naphthalene Derivatives. L. Mascareii and G. 
MaRrTINELLI (A(ti R. Accad. Lincei, 1915,[v], 24, ii, 25—30. Compare 
A., 1914, i, 267).—Diazotisation of 1-nitro-2-naphthylamine in hydro- 
chloric acid solution and subsequent decomposition by means of potass- 
ium iodide yields: (1) 1-chloro-2-iodonaphthalene (1), C,,H,ClI, which 
erystallises in white prisms, m. p. 83—-84°, and (2) 1-chloronaphthalene- 
2-diazonium chloride iodochloride, C,,H,Cl-N:NCI,ICI], which forms 
shining, golden scales, m. p. 146—148° (decomp.) (compare Hantzsch, 
A., 1896, i, 92). The formation of such a diazonium iodochloride from 
the corresponding diazonium chloride is effected by the action of the 
iodine liberated on addition of potassium iodide, thus: R-N,Cl+I,-> 
R:N,Cl,I,—>RI+N,+ICl and R-N,Cl+ICl=R.N,CI,ICl. That the 
nascent Cchlurine derived from decomposition of the iodine chloride is 
capable of replacing the nitro-group in the same way as when nitro- 
derivatives of naphthalene are heated with phosphorus pentachloride, 
is shown by the fact that 1-chloronaphthalene-2-diazonium chloride 
iodochloride may also be obtained by the direct action of iodine chloride 
on 1-nitronaphthalene-2-diazonium chloride. a. me &, 


Non-aromatic Diazonium Salts. IV. Thiazole-2-diazonium 
Salts. Gitpert T. Morcan and Genevieve VioteT Morrow (T., 
1915, 107, 1291—1296).—Attempts at diazotisation of 2-aminothiazole 
in hydrochloric acid solution led only to the formation of tarry, 
amorphous products. In presence of oxyacids, diazotisation proceeded 
more smoothly, the best results being obtained in 20 % sulphuric acid 
solution, as the nitrate was too insoluble, and the perchlorate, although 
it readily diazotised, was explosive even in solution. Addition of 
sodium aurichloride to the diazotised aminothiazole in sulphuric acid 
gave a precipitate of thiazole-2-diazonium aurichloride, m. p, 122° 
(decump.), whilst, with 8-naphthol and £-naphthylamine, coppery-red 
flakes of thiazoleazo-B-naphthol, m. p. 105°, and a bluish-red thiazole-2- 
azo-B-naphthylamine, m. p. 135—140°, were obtained respectively. 
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Thiazole-2-diazonium nitrate coupled with acetylacetone giving thiazole- 
2-azoac-tylacetone, golden-yellow plates, m. p. 120°. G. F. M. 


Azohydroxamic Acids. I. G. Ponzio (Gazzetta, 1915, 45, ii, 
12—29).—From the structural analogy between w-dinitrotoluene, 
NO,°CPh:NO-OH, 
and trinitromethane, NO,*C(NO,):NO-OH, and the fact that moist 
ether converts the benzenediazonium derivative of w-dinitrotoluene into 
w-hitrobenzaldehyde-p-nitrophenylhydrazone, 

NO,*CPh:NO-0:N,Ph —> NO,°CPh:N-NH:C,H,°NO, 
(compare A., 1908, i, 482; 1910, i, 192), it might be expected that the 
benzenediazonium derivative of trinitromethane would yield dinitro- 
carbonyl-p-nitrophenylhydrazone, 

NO,°C(NO,):NO-O-N,Ph —> NO,°C(NO,):N-NH:C,H,:NO,, 
under similar conditions. The product obtained in the latter case is, 
however, not an isomeride, but a decomposition product of the 
benzenediazonium salt, namely, phenylazoformhydroxamic acid, 
NPb:N-CO:NH-OH, which is the first term of a new series of com- 
pounds of special interest as regards their relation to the azides. The 
author considers the initial stage of this transformation to be similar 
to that occurring with para-substituted diazonium derivatives of 
w-dinitrotoluene, 

NO,.CPh:NO:O-N,ArX —> O:CPh:N(NO,)*N(NO):ArX 
(compare A., 1909, i, 338, 443, 681), the whole transformation being 
represented by the scheme : NO,*C(NO,):NO:O-N,Ph —> 
Nw,*CU:N(NO,)-N Ph-NO-+NO,°CO-N:N Ph—> UH: NH°-CO-N:NPh. 
Many other diazonium salts of trinitromethane give similar products, 
With reference to the nomenclature of these compounds, it is pointed 
out that true hydroxamic acids have the general formula, 

R:CO-NH-OH, 
compounds of the type, OH*CR:N-OH, being hydroximic acids. 
Phenylazoformhydroxamic acid and its analogues, when heated with 
aqueous alkali hydroxide, are decomposed into phenylazide | phenyl- 
azoimide], carbon dioxide, and hydrogen : 


NPh:N-CO-NH:OH —> NPh:NiN (or NPa<i) + CO, + H,. 


Since two of the three nitrogen atoms which thus unite are originally 
separated by a carbonyl group, this reaction is analogous to the 
formation of nitrogen by the action of alkaline hypochlorite on 
carbamide, to that of azoimide from azodicarbonamide, and to that of 
phenylazoimide from phenylazocarbonamide (compare Darapsky, A., 
1907, i, 729). Schestakov’s results (A., 1905, i, 332) render it 
probable that the conversion of phenylazocarbonamide into phenyl- 
azoimide proceeds according to the scheme : 


N! 
NPh:N-CO-NH, —-> NPh:N-NH, —> NPAC —> NPhC{. 


The transformation of phenylazoformhydroxamic acid into phenyl- 
azoimide differs, however, from these other reactions in that the 
intervening carbonyl group undergoes intramolecular oxidation, the 
use of an external oxidising agent being unnecessary. The formula 
ascribed to phenylazoformhydroxamic acid is supported by the fact 


te EL By Sl RE 


Se Fas ee tet Ee ON es oe i EE RB re 


i. 1012 ABSTRACTS OF CHEMICAL PAPERS. 


that this compound does not give a coloration with ferric chloride, 
does not form metallic salts, and is readily soluble in alkali (compare 
Condvuché, A., 1908, i, 12, 154). 
The benzenediazonium derivative of trinitromethane, 
NO,°C(NO,):NO-O-N,Pb, 

prepared from benzenediazonium acetate and the potassium salt of 
trivitromethane, forms golden-yellow prisms, and explodes with 
extreme violence when heated to about 40° or struck ; in the impure 
condition it explodes spontaneously. Water decomposes it quanti- 
tatively into trinitromethane, phenol, and nitrogen, whilst 35% hydro- 
chloric acid, previously cooled in a freezing mixture, converts it into 
benzenediazonium chloride and trinitromethane. The “nitron”’ salt 
of trinitromethane, CH(NO,),,C,,H,,N,, forms shining, golden-yellow 
needles, m. p. 150° (decomp.), and is practically insoluble in cold water, 
and very sparingly soluble in boiling water. 

Phenylazoformhydroxamic ucid, C,H,O,N,, forms flattened, white 
needles, with straw-coloured reflexion, m. p. 84—85°, has the normal 
molecular weight in freezing acetic acid, and reduces Fehling’s solution 
and ammoniacal silver nitrate solution slowly in the cold and rapidly 
on heating. In concentrated sulphuric and nitric (D 1°52) acids, it 
forms colourless solutions, from which it is precipitated unchanged on 
dilution. A boiling acetic acid solution of chromic anhydride oxidises 
it completely, but phosphorus tri- and penta-chlorides, bromine water, 
acetic anhydride, and potassium permanganate in acid or neutral solution 
are without action. When heated with fuming hydrochloric acid in 
a sealed tube at 175—180°, it undergoes profound decomposition, 
giving phenylazoimide, aniline, and ammonia. The corresponding 
hydrazo-compound, NHPh-NH-CO-NH-OH, has not been obtained, 
reduction with either zinc dust and acetic acid or aluminium amalgam 
yielding only ammonia and phenylhydrazine. When suspended in 
absolute alcohol and treated with alcoholic potassium hydroxide, 
phenylazoformbydroxamic acid is immediately dissolved with genera- 
tion of heat, a yellowish oil, which is readily soluble in cold alkali 
hydroxide, and may be phenylazoformhydroximic acid, 

Ph: N:N-C(OH):N-OH, 
separating on acidification. 

p-Nitrophenylazoformhydroxamic acid, NO,*C,H,-N:N:CO-NH-OH, 
forms flattened, yellow needles, m. p. 165—166°, and is obtained by 
nitrating phenylazoformhydroxawmic acid and, in small proportion, in the 
decomposition of the benzenediazonium salt of trinitromethane by moist 
ether, when the reaction proceeds at too high a temperature, and is, 
consequently, too rapid. It is insoluble in the cold in alkali hydroxide 
solution, and in the hot is rapidly decomposed into p-nitrophenyl- 
azoimide, carbon dioxide, and hydrogen. a. Me 


Formation of Azides. G. Ponzio and G. Canuto (Gazzetta, 
1915, 45, in, 29—31).—The conversion of nitrosoacylarylhydrazines 
into acylarylhydrazines by the action of boiling water (compare 
Ponzio, A., 1908, i, 482 ; Giovetti, A., 1909, i, 738), consisting in the 
replacement of the nitroso-group by a hydrogen atom, should be favoured 
by the presence of alkali hydroxide. It is found, however, that 
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nitrosoacylarylhydrazines, when heated with 20% sodium hydroxide 
solution, undergo transformation into arylazides [arylazoimides] which 
can be readily isolated in consequence of their volatility in a current 


of water vapour: NO-NAr-NH:CO‘R —> ArN<H +R-CO,H. 


This reaction furnishes a direct proof of the position assumed by the 
nitroso-group when acylary!hydrazines are nitrosated and indicates 
that arylazoimides possess the cyclic and not the open-chain structure, 
NAr:NiN; further, it is analogous to the formation of phenyl- 
azoimide from nitrosophenylhydrazine, 


N 
NH,-NPh-NO —> H,0 + Ph-N<U, 


but it takes place only when V# is an aliphatic radicle. 

Thus, a-nitroso-8-formyl-a-phenylhydrazine (compare Wohl, A., 
1900, i, 698), when dissolved in 20% sodium hydroxide solution and 
distilled in a current of water vapour, yields phenylazoimide and a 
little aniline. a-Nitroso-8-formyl-a-p-bromophenylhydrazine gives 
p-bromophenylazoimide and a little p-bromoaniline, and a-nitroso- 
B-acetyl-a-phenylbydrazine yields phenylazoimide. 

a-Nitroso-B-acetyl-a-p-bromophenylhydrazine, C,H, Br-N(NO)-NHAc, 
forms yellowish laminz, m. p. 108—110° (decomp.), and gives an 
intense wine-red coloration with concentrated sulphuric acid. When 
boiled with water, it yields @-acetyl-a-p-bromophenylhydrazine, whilst 
with 20% sodium hydroxide solution it gives p-bromophepylazoimide. 

a-Nitroso-B-benzoyl-a-phenylhydrazine undergoes some alteration, 
but yields no phenylazoimide when dissolved in 20% sodium hydroxide 
solution and distilled in a current of steam. 


Triazoquinol. E. Oxivert-MAnpaLA (Gazzetia, 1915, 45, ii, 
120—125).—Confirmation of the structure of triazoquinol (this vol., 
i, 909) has now been obtained. In the form of azoimide, the triazo- 
group is eliminated in only minimal proportion. When the compound 
is gradually decomposed by means of acid or alkali, even in very 
dilute solution, two of the nitrogen atoms are liberated as molecular 
nitrogen and the third as ammonia. Such a decomposition is common 
with compounds which contain the grouping *CN,:C(OH): or 
*CH(N,)*CO* in a closed or open chain: 

*CH(N,)-CO- —> [-CH(N<):CO* —> -C(:NH)-CO-] —> -CO-CO-. 
Triazoquinol should, therefore, yield p-hydroxy-o-benzoquinone, which 
cannot be isolated owing to the instability of orthoquinones, 
especially of those containing a hydroxyl group. As a result of this 
decomposition, a nitrogen-free compound, crystallising in long, red 
needles, m. p. above 300°, has been obtained, but has not been studied 
in detail, 

Triazoquinol reduces ammoniacal silver nitrate solution and gives 
yellow aud red precipitates with lead acetate and mercuric salts 
respectively. Its sodium and potassium salts are intensely blue, the 
former, C,H,O,N,Na,,EtOH, being obtained by the action of very 
dilute sodium ethoxide (2 mols.) solution. In these highly coloured 
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salts, the metal is probably combined with the nitrogen, the alkali 
causing the following change : 


(compare Forster and Fierz, T., 1907, 91, 855). 
Triazoquinol forms (1) an additive compound with aniline, 
C,H,0,N,,2N H,Ph, 
which crystallises in minute needles, decomposes at 125°, and oxidises 
slowly in the air ; (2) a diacetyl derivative, C,H,0,N,Ac,, which forms 
white needles, m. p. 115—120°, decomposes at about 140°, is stable to 
boiling water, and is only slightly sensitive towards diffused light, 
although it reddens almost immediately in direct sunlight. 
Diazomethane acts on triazoquinol in two ways: (1) it etherifies the 
two hydroxyl groups, and (2) 2 mols. of diazomethane form 
OH an additive compound with 1 mol. of triazoquinol. Such 
SN an addition of diazomethane, which does not seem to have 
been observed previously, reveals the presence in the 
triazoquinol molecule of two ethylenic linkings and indic- 
ates the most probable constitution to be the semi-ketonic 
one (annexed formula). The compound, C,H,O,N,,2CH,N,, 
forms long, prismatic needles, m. p. 92°. Z. m & 


The Changes in the Physical Conditions of Colloids. XIX. 
Combination of Proteins with Neutral Salts. Tsappius Oryne 
and WoLtreane Pautti (Biochem. Zeitsch., 1915, 70, 368—397).—The 
combination of proteins with potassium chloride was investigated by 
electrometric measurement of the changes produced in the chlorine ion 
concentration when dialysed proteins were added to protein solutions 
of varying concentrations. The technique employed was that used 
by Manabe and Matula in Pauli’s laboratory (A., 1913, i, 1914). The 
chlorine ion concentration was first measured when distilled water 
saturated with mercurous chloride surrounded the one electrode, the 
other electrode being immersed in N-potassium chloride also saturated 
with the same salt. The addition of protein to distilled water caused 
an increase in the chlorine ion concentration, which is ascribed to the 
formation of a combination of the protein with the mercury salt. 
Measurements were then made of the chlorine ion concentrations of 
potassium chloride solutions of varying concentration, alone and in 
presence of proteins, the solutions being always saturated with 
mercurous chloride. After corrections have been made for the action 
of the protein on the mercury salts, the changes in the chlorine ion 
concentrations of the potassium chloride solutions produced by the 
addition of the proteins (serum, serum albumin, gelatin, and deamino- 
gelatin) are calculated from the results of the electrometric measure- 
ments, The authors draw the conclusion that there is a combination 
of the protein with the salt, the possible nature of which is discussed 
in some detail. Similar results were obtained with glycine and 


ORGANIC CHEMISTRY. i. 1015 


alanine as with the proteins ; carbamide, however, gave no indications 
of any salt combination, as it did not materially influence the chlorine 
ion concentrations of the potassium chloride solutions, 8. B.S. 


Proteins. Can a Protein be Completely Hydrolysed by 
Successive Digestion with Pepsin, Trypsin, and Hrepsin ? 
A. C. ANDERSEN ( Biochem. Zeitsch., 1915, 70, 344—367).—The author 
draws the conclusion that it is impossible completely to degrade 
proteins by successive treatments with pepsin, trypsin, and erepsin. 
This statement is illustrated by numerous experiments, and it is shown 
that after prolonged treatment with ferments, the number of amino- 
groups and amount of ammonia can be increased by subsequent 
hydrolysis by acids. The methods of van Slyke and Sdrensen 
(formaldehyde titration) were employed in the investigation, and 
their relative merits are discussed. B. S. 


The Hydration of the Protein Ion. Wo. Pauti (Biochem. 
Zeitsch., 1915, '70, 504).—A claim for priority as to the conception of 
the hydrated protein ion. 8. B. 8. 


Proteins. II. The Combination of Ammonia in the 
Proteins. A. C. ANDERSEN and Reoitze Rorp-MULLER (Biochem. 
Zeitsch., 1915, 70, 442—463).—Some experiments are described which 
tend to indicate the existence of uramic acids in the protein molecule. 
8. B. 8. 


The Kyrine Fraction Obtained on Partial Hydrolysis of 
Proteins. II. P. A. Levene and J. vAN pER Scueer (J. Biol. 
Chem., 1915, 22, 425—432. Compare A., 1913, i, 109).—The kyrine 
obtained by the partial hydrolysis of casein has been separated into 
two fractions, one of which gave a precipitate with silver nitrate 
whilst the other did not, and then these fractions have each been 
subdivided into soluble and insoluble phosphotungstates. The 
fraction which gave no silver precipitate but an insoluble phos- 
photungstate, was converted into a crystalline su/phate, C,,H,,0,N,S, 
which was crystallised until the ratio amino-nitrogen to total nitrogen 
was constant at 50°5 to 100. This contained all the basic nitrogen in 
the form of an amine, and lysine was separated as the picrate, 
quantitatively, from the products of complete hydrolysis. The 
substance was, therefore, most probably a tripeptide containing lysine, 
valine, and oxyproline, although the isolation of the amino-acids was 
not successfully accomplished. Casein-kyrine, like gelatin-kyrine, 
can therefore be separated into simple peptides, each of which contains 
only one basic substance in the molecule. J.C. W. 


Optical Properties of Protein and Certain Other Sub- 
stances. I. (continued), M. A. Raxuzin (J. Russ. Phys. Chem. 
Soc., 1915, 4'7, 1050—1054. Compare «bid., 144).—In determining 
the specific rotation of the albumin of hens’ eggs, it is necessary to 
apply corrections for the proportions of ash and of fat or extractive 
matters present. The composition of the egg-albumin is: ash, 
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0°41—0°60% ; fat, 0°20—0°23%; albumin, 14°26-—15-34%; water, 
83°84—85°04%. The ash has the following percentage composition : 
K,O, 30; Na,O, 30; Cl, 25—30; P,O,, 4—5; SO,, 1—2; MgO, 
2—2°5; CaO, 2—25; Fe,O,, 04—06; SiO, 1. For a series of 
albumins from seven different eggs, the value of D! varies from 
1:0425 to 1°0515, and for three different samples of albumin, the 
value of [a], lies between —36°4° and —37:1° (compare Panormov, 
A., 1899, i, 655). From a 50% solution of the albumin, alumina 
adsorbs 19°22% of the total albumin, the values of [a], for the 
adsorbed and non-adsorbed fractions being -56°0° and —- 32°6° 
respectively; the fat is entirely adsorbed and the ash entirely 
unadsorbed by this means. The fraction of the albumin remaining in 
the solution after the adsorption is not affected by a second treatment 
with alumina. In 50% solution, the crude albumin is adsorbed 
negatively by gelatin amounting to 3% of the weight of the solution, 
the values of D! and (a), being increased from 1:0169 and — 26° to 
10193 and —3°8° respectively. Both the original albumin and its 
adsorption fractions have amorphous structures. The properties of 
the adsorbed fraction, and the character of the adsorption, whether 
reversible or irreversible, are under investigation. T. H. P. 


Preparation and Composition of Caseinogen. Jon MELLANBy 
(Biochem. J., 1915, 9, 342—350).—Caseinogen precipitated from milk 
by alcohol, forms a milk-white solution in water with all its original 
properties, It is a complex of protein and calcium phosphate, 3,500 
grams of caseinogen containing approximately a gram-molecule of 
tricalcium phosphate. In acidic caseinogen there is 1 gram atom of 
phosphorus per 3,400 grams of caseinogen. 6 Gram-molecules of 
acetic acid (equivalent to 1 gram-mol. of calcium phosphate) pre- 
cipitate acidic caseinogen from approximately 3,500 grams of caseinogen. 
This suggests that its protein unit has an approximate weight of 3,400, 
that caseinogen consists of 1 unit of protein and a molecule of the 
phosphate, and that the precipitation by acetic acid may be expressed 
thus :—Protein Ca,(PO,),+6HA=Protein 6HA+Ca,(PO,),. The 
following relation of the protein to the phosphate is suggested : 


Ri aOasHa(POs)s, where the group X has feeble acidic pro- 


perties. W. D. H. 

Changes in the Physical Conditions of Colloids. XV. The 
Caseinogenates. Worreana Pau (Biochem. Zeitsch., 1915, 70, 
489—503).—The observations of Laqueur and Sackur of the increase 
of the viscosity of caseinogen solutions, with increasing concentration 
of alkalis, up to a certain maximum which is followed by a decrease, is 
confirmed. It is shown, however, that this statement only holds true 
of the initial values, for if the solutions are kept, the viscosity 
decreases, and the rate of decrease is more rapid in the solutions con- 
taining the larger amounts of alkali, so that after about one hour, 
there is no great difference in the viscosity of the solutions with 
different amounts of alkali. 

Measurements were also made of the electrical conductivities of the 
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alkali salts. The mobility of the caseinogen ion was found to increase 
with increasing alkali concentration, indicating the formation of 
multivalent caseinogen ions. The differences between the conduc- 
tivities of the sodium potassium and ammonium salts were also 
measured. The difference in \ between the potassium and sodium salts 
for equivalent concentrations was found to be 14, which is less by 6 or 8 
units than the differences for salts of other acids as found by 
Kohlrausch and Holborn, which fact the author takes to indicate that 
70—80% of the caseinogen is combined with alkali in the form of a 
typical salt. 

Measurements of the depressions of the freezing points of solutions 
of caseinogen are also recorded. 8. B. 8. 


Rotatory Powers of Caseinogenates of the Alkali Metals. 
M. A. Rakuzin and (Mitz.) R. 8. Loeunova (J. Russ. Phys. Chem. Soc., 
1915, 4'7, 1059—1061).—In aqueous solution, the alkali caseinogenates, 
which are neutral to phenolphthalein, have the following values of 
[a]: lithium, —114:28°; ammonium, —129°85°; sodium, — 145°36°; 
potassium, — 156°62°- ‘Thus, the specific rotation increases with the 
atomic weight of the metal. The only known case analogous to this 
is that of petroleum fractions, the specific rotation of which increases 
with the specific gravity. The salts of aspartic acid, leucine, and 
tyrosine are being examined in this direction. Zz. BF. 


Indole Content of the Digestion Products of Fibrin 
and Casein. W. von Moraczewsxt (Biochem. Zeitsch., 1915, 70, 
37—44),.—The proteins were submitted to peptic, then to tryptic 
digestion, and the digestion products were then allowed to undergo 
putrefaction after infection with human feces. The indole formed 
was distilled off in steam, and the indole estimated colori- 
metrically by means of the nitrite reaction. It was found that the 


caseoses yielded more indole than the residual paranuclein. 
8. B.S. 


The Affinities of Hematin. J. A. Menzizs (J. Physiol., 1915, 
49, 452—456).—Spectroscopic evidence shows that hemochromogen 
and globin reunite to form hemoglobin, provided that the bematix 
from which the hemochromogen is prepared has not been precipitated. 
Attempts to combine precipitated hematin or hemochromogen pre- 


pared from it with various proteins and amino-acids failed. 
W. D. H. 


Nitrated Proteins. III. Conversion of Fibroin into 
Nitrofibroin (Fibroinxanthoproteic Acid). Treat B. Jonnson, 
ArtHur J, Hit, and Leon P. O’Hara (J. Amer. Chem. Soc., 1915, 
37, 2170—2178).—An account is given of a study of the nitration ot 
silk fibroin with nitric acid (D 1:12) at a uniform temperature 
(18—25°). It has been found that the action of the acid proceeds 
gradually until after eight days about 30% of the fibroin has been 
dissolved. The remainder forms an orange-coloured powder which is 
very resistant to further action of the acid. After the action has 
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continued for twenty-four hours, the nitrated protein fails to respond 
to Millon’s test, although the reaction is far from complete. This may 
possibly indicate that the tyrosine nucleus of the fibroin is wholly 
converted in twenty-four hours into a dinitro-compound. From 20 
grams of fibroin about 14:3 grams of the insoluble nitration product 
were obtained containing 18°0% of nitrogen. This nitrofibroin begins 
to darken at about 240°, and becomes almost black at 300°; its 
behaviour with various reagents is compared with that of the original 
fibroin. E. G. 


Some Products of Hydrolysis of Gliadin, Lactalbumin and 
the Protein of the Rice Kernel. Tuomas B. Osporne, Donan D. 
vAN SLYKE, Cuarces S. LeavenwortnH, and Mariam VinoGRaD. (J. 
Biol. Chem., 1915, 22, 259—280).—Gliadin is not free from lysine, 
but contains 0°64% when estimated as picrate; the percentage is 
still higher (1°2%) when estimated by the partition of nitrogen by the 
van Slyke method. By the same methods the histidine content is 
1‘84+0°35, and the arginine 2°84+0°14% The amount of ammonia 
nitrogen corresponds closely with that required for amide union with 
one carboxyl group of the glutamic and aspartic acids, aud this is 
evidence that the ammonia is in acid-amide form as in asparagine and 
glutamine. In all three proteins the free amino-nitrogen is equal to one- 
half of the lysine nitrogen estimated by van Slyke’s method. The 
hexone base content of lactalbumin was as follows: lysine, 9°16 + 0°68 ; 
histidine, 2°06+0°54; and arginine, 3°23+2°3%; the upper limit is 
by van Slyke’s, the lower by Kossel’s method. In oryzenin, the 
chief protein of rice, there is a greater yield of each hexone base than 
in the main protein of wheat and maize, and but little ammonia and 
non-amino-nitrogen. It more nearly resembles animal proteins in 
general make-up, and this may explain the extensive use of rice 
in certain countries, in spite of its low protein content. W. D. H. 


Rotatory Powers of Aqueous Solutions of Albumin-Peptone 
and their Adsorption by Alumina. M. A. Rakuzin and (MLLE.) 
Ex. Maks, Braupo (J. Russ. Phys. Chem. Soc., 1915, 47, 1057—1059).— 
Albumin-peptone, [a], — 95°24°, is resolved by alumina into an adsorbed 
portion (24°19%) having [a], — 156°68° and a non-adsorbed portion, 
la]p -75°0°. The latter remains unchanged when its solution is 
subjected to further treatment with alumina, The adsorption is 
irreversible. 7. Mt. FP. 


The Chemical Nature of Certain Enzymes. Tu. Bokorny 
(Biochem. Zeitsch., 1915, 70, 213—251).—A series of experiments is 
described, which show, according to the author, that ferments 
combine with acids and bases. Pepsin is an exception and combines 
with neither, and diastase combines only with bases. The conclusion 


is drawn that the enzymes generally are protein-like substances. 
8S. B. S$. 


Adsorption of Aqueous Solutions of Pepsin by Alumina. 
M. A. Rakuzin and (Mutz.) Ex. M. Bravupo (J. Russ. Phys. Chem. Soc., 
1915, 47, 1055—1056).—Whereas trypsin is optically inactive and is 
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not adsorbed from its solutions by alumina, pepsin exhibits the specific 
rotation, [a]) +68°0°, and is adsorbed by alumina. From 100 
grams of a 5% aqueous pepsin solution (D!*® 1:0222), 10 grams of 
alumina adsorbs, in twenty-four hours at the ordinary temperature, 
12°4% of the pepsin present, the fraction thus removed having 
[a]p +68°0°. If the liquid is then freed from alumina by centri- 
iugation and treated with a second portion of alumina, the concen- 
tration and optical rotation of the solution remain unchanged, 
Removal of the liquid by pressure from the alumina containing the 
adsorbed pepsin, and treatment of the residue with water yield a 
neutral liquid which is proteolytically inactive, and leaves no solid 
residue on evaporation. Adsorption of pepsin from its aqueous 


solution by means of alumina is, therefore, an irreversible process. 
z. 8. P. 


Optical and Certain Other Properties of Trypsin. M. A. 
Rakuzin and G. D. Fier (J. Russ. Phys. Chem. Soc,, 1915, 47, 
1048—1049).—Trypsin (Merck) forms optically inactive aqueous 
solutions, and its appearance under a polarising microscope shows 
it to be amorphous. The preparation examined contained 3°09% 
of free hydrochloric acid. After neutralisation by means of 
sodium hydroxide, its solution exhibited no adsorption in presence 
of alumina. Negative adsorption of trypsin proceeds normally, the 
value of D' for a 3°9% solution being increased from 1°0152 to 
10217 when left for twenty-four hours in contact with 3% of 
gelatin (compare this vol., i, 324). as Se 3 


The Proteoclastic Action of the Degradation Products of 
the Proteins. Proteoclasis by Dialysates of Trypsin Digests ; 
Action of the Bile Salts of the Alkali Metals ; Conditions for 
Solution of Proteins. E. Hrrzreip (Biochem. Zeitsch., 1915, 70, 
262—-268).—From experiments carried out by the dialysis method 
and the quantitative ninhydrin reaction of the author, the con- 
clusion is drawn that the reactive part of trypsin passes into the 
dialysate through a parchment membrane, the residue in the mem- 
brane being almost inactive. Aliphatic amino-acids have a larger 
degradative action than the aromatic acids. Experiments are also 
described which tend to show, according to the author, that bile 
salts can exert a digestive action on fibrin. A theory is also put 
forward to explain the process of solution of protein coagula, 
according to which a partial scission of certain groups must take 
place, and the degradation products maintain the coagulum in a 
colloidal state of solution. 8. B. S$. 


Urease, an Enzyme Present in Soja Beans. K. R. Lapperrs 
(Pharm. Weekblad, 1915, 52, 1428—1440).—A study of the hydro- 
lysis of carbamide by urease, with production of ammonium 
carbonate. The reaction is not unimolecular, and its velocity is 
proportional to the concentration of the enzyme. The reaction is 
retarded by the product formed, but is suitable for the estimation 
of urea. Ferrous sulphate, sodium sulphate, and hydrogen 
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sulphide retard the hydrolysis, but the action of hydrogen sulphide 
is less inhibitory than that of the other two substances. The 
enzyme does not hydrolyse acetamide. A. J. W. 


Enzymes: Synthetic and Hydrolytic Hydroxynitrilase. II. 
Vernon K. Kriesre (J. Amer. Chem. Soc., 1915, 3'7, 2205—2213).— 
Rosenthaler (A., 1913, i, 410, 411, 663) has stated that emulsin seems 
to contain two distinct enzymes, one of which effects the synthesis of 
benzaldehydecyanohydrin whilst the other causes its hydrolysis. 
Experiments are now described in which the rate of reaction and the 
equilibrium point between hydrogen cyanide and benzaldehyde were 
determined in presence of hydroxynitrilase in order to ascertain whether 
there was any difference in the enzyme obtained from various sources, 
and also in the enzyme obtained from the same source but by various 
methods and subjected to different treatment. If there is a synthetic 
and hydrolytic enzyme for a certain reaction, there must be a difference 
in the equilibrium point, but no variation in the equilibrium point in 
the synthesis of mandelonitrile was observed in any case. No evidence 
could be obtained of the possibility of effecting the separation of a 
hydrolytic from a synthetic enzyme in a preparation of hydroxynitrilase 
when treated by the methods suggested for the purpose by Rosenthaler. 

K, G. 


The Mechanism of the Natural Formation of Lactic Acid. 
Cart Neusera and Jon. Kers (Biochem. Zeitsch. 1915, 71, 
245—254).—The authors are unable to confirm the results of 
Dakin and Dudley (A., 1914, i, 227, 342), according to whom the 
ferment which causes conversion of methylglyoxal into lactic acid 
(“ glyoxylase,” or, to use the name given by the authors, “ketone 
aldehyde mutase”’), differs from the aldehyde mutase of Parnas. 
They are unable to confirm the statement that only the 
“glyoxylase” of Dakin and Dudley is inhibited in its action by 
pancreatin. 

The authors reply to certain criticisms of their views on lactic 
acid formation by M. Oppenheimer (A., 1914, i, 363). 8S. B.S. 


Reductase. IV. The Influence of Alkaloidal and Other 
Narcotic Poisons on Reductase. Davin Fraser Harris and 
Henry Jermain Maupr Creienton (J. Biol. Chem., 1915, 22, 
535—545).—Chloroform inhibits the action of reductase more than 
do ether or alcohol; it is much more effective than many virulent 
poisons; substances like aconitine and hyoscine hydrobromide 
inhibit reductase no more effectively than substances such as 
caffeine, which are less poisonous to protoplasm. The deadly 
power of narcotic alkaloids would seem to be exerted against some 
physiological activity of the cellular mechanism other than the 
inspiratory phase of tissue respiration (action of reductase). The 


methods used were the same as in the authors’ previous work. 
W. D. H. 


The Phosphatases of Malt. Lupwic Apuer (Biochem. Zeitsch., 
1915, 70, 1—36).—There are in malt at least two kinds of phos- 
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phatases, one of which brings about the solution of insoluble 
organic phosphate complexes, whereas the other influences the 
formation of inorganic phosphates. The temperature optimum for 
the phosphatases is about 58°; above this temperature their 
activity rapidly diminishes. In the extract of malt which has 
been kept for five hours, the enzyme causing the solution of the 
organic phosphate complex has lost its activity, whereas that pro- 
ducing the scission of inorganic phosphate retains its activity for 
fourteen hours. The activity depends largely on the concentra- 
tion of the solutions, as a high viscosity and the presence of 
scission products (inorganic phosphates) have a deleterious in- 
fluence. An extract of 1 part of malt in 20 parts of water gives 
the best results; in more dilute solutions, the formation of inorganic 
phosphates diminishes. The hydrion concentration is also of great 
importance; when p,=5'4, the total phosphoric acid of malt can 
be rendered soluble, 93% of which will be found in the form of 
inorganic phosphate; the phosphatases are still more sensitive to 
the hydroxyl ion concentration, but they are still active in a 
relatively acid solution; when p,=2°0, the phytin passes into solu- 
tion. For the destruction of the phosphatases by alcohol, a some- 
what drastic treatment is necessary; it is best accomplished by 
heating with 85% alcohol. This treatment forms the foundation 
of a method for the determination of the pre-existing phosphates 
in malt. The phosphatases are secretion enzymes which exert 
their activity outside the cell. The phytase is a phosphatase which 
plays an important part in the reaction, and acts on commercial 
phytin preparations. S. B. 8. 


Physiological Chemistry. 


The Physicochemical Regulation of Respiration. Hans 
Winterstein (Biochem. Zeitsch., 1915, '70, 45—73)—Experiments 
were made by infusion of hydrochloric, sulphuric, phosphoric, 
acetic, lactic and carbonic acids, and of alkalis into the blood of 
rabbits narcotised with chloral hydrate, and the changes in the 
pulmonary ventilation, the [H*] concentration, and carbon dioxide 
tension of the blood were measured. It was found that the changes 
in the pulmonary ventilation ran parallel with the changes pro- 
duced in the [H*] concentration of the blood, whereas the altera- 
tion in the carbon dioxide tensions were somewhat irregular. It 
is claimed that the results confirm the “reaction theory” of the 
author, according to which carbon dioxide is not a specific stimulant 
of respiration, but acts by altering the hydrion concentration of 
the blood, thus chemically controlling the respiration, which in its 
turn tends to keep the reaction of the blood constant. S. B. 8. 
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The Réle of Oxydases in Respiration. G. B. Reep (J. Biol. 
Chem., 1915, 22. 99—111).—Lillie(A., 1913,i, 1124), who studied the 
formation of indophenol under the influence of intracellular oxida- 
tion, came to the conclusion that biological oxidations are chiefly 
due to electrical processes operating in the neighbourhood of the 
nuclear and plasma membranes. The author has repeated Lillie’s 
experiments, using plant (particularly the lower epidermis of onion- 
bulb leaves) and animal material. He finds that the oxidation of 
a mixture of a-naphthol and p-phenylenediamine to indophenol 
frequently proceeds most rapidly in the region of semi-permeable 
membranes, that many nuclear and all the plastid surfaces show no 
activity, and that the oxidation is not prevented by rupturing the 
membranes, but is entirely stopped by agents which kill oxydases. 
The réle of oxydases is, therefore, much more important than the 
supposed electrical phenomena. J.C. W. 


The Effect of Alkalis on the Rates of Oxidation and Reduc- 
tion in Blood. Toyostro Karo (Biochem. J., 1915, 9, 393—411).— 
Alkali hastens oxygenation and slows reduction in blood. At body 
temperature, J//200NaOH lessens the velocity of reduction to 
0°78, and raises that of oxidation to 1°25 of the original values; 
one is nearly the reciprocal of the other. This increases with in- 
creased concentration up to M/50. In equimolecular concentra- 
tions, sodium hydroxide and carbonate have an equivalent effect; 
the effect of disodium hydrogen phosphate and sodium hydrogen 
carbonate is less. The effect of carbon dioxide in the oxidising gas 
in the proportion found in alveolar air is counteracted by concen- 
trations of alkali between M/200 and M/100. In the same species 
of animal the rates are generally similar in different animals, but 
there are exceptions. In different species the rates vary. 

W. D. iH. 


Experimental Glycosuria. IX. The Blood-sugars of the 
Dog under Laboratory Conditions. J.J. R. Macteop and R. G. 
Pearce (Amer. J. Physiol., 1915, 38, 415—424).—The sugar content 
of portal and vena cava blood exhibits very little difference in 
most cases. An increase in the systemic blood does not immedi- 
ately produce a similar increase in the portal vein. The excess is 
retained somewhere, probably in the muscles. If dextrose is 
injected into the portal vein, this delay is not noticed. Possibly 
sugar set free in the liver by hyperglycogenolysis is more liable 
to be fixed or used by the tissues than injected dextrose. During 
anesthesia, the sugar level varies, but in the course of ten minutes 
these variations are small as compared with those seen in animals 
in which the splanchnic or hepatic nerves are stimulated. 

W. D. H. 


The Behaviour of the Sugar of the Blood after Venesection. 
Ernst Hirscu (Biochem. Zeitsch., 1915, 70, 191—212).—A technique 
is described by means of which large amounts of blood may be 
withdrawn from rabbits with the minimal amount of psychic 
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excitation. A single withdrawal of 50 c.c. from a healthy, well- 
nourished animal was found to be practically without effect on the 
content of blood-sugar. Repeated withdrawal of large quantities 
caused an increase in the amount of sugar until values of 
0°24—0°31% were attained. The amount depends rather on the 
withdrawal of large amounts at one time than on the number of 
withdrawals, as repeated withdrawals of small amounts, even when 
the total reached 118 c.c., did not result in hyperglycemia. The 
return to normal conditions follows rapidly (in two to three hours) 
after venesection, the highest value being generally attained in 
about forty-five minutes. An animal which has been weakened 
and rendered anemic by previous letting of blood readily reacts 
to a single withdrawal of a large quantity, with appreciable rise 
in the blood-sugar. Animals which have fasted for five to six days 
also react to a withdrawal of blood, but the reaction is apparently 
somewhat less than that of well-nourished animals. After a diet 
rich in carbohydrates, the hyperglycemia due to withdrawal of 
blood follows very readily, and is often accompanied by glycosuria. 
The experiments indicate, generally, that the stimulus causing 
hyperglycemia is the withdrawal of blood. S. B. 8. 


The Part Played by the Different Blood-elements in Glycolysis. 
Hueu Maciean and Henry Bricur Weir (Biochem. J., 1915, 9, 
412—419).—The white cells are much more active in glycolysis 
than the red ; the ratio of activity varies from 200: to 1000:1. In 
leucemia, glycolysis is more marked than in normal blood. In 
normal blood, the small number of white cells has a greater 
influence than the more numerous red corpuscles. W. D. H. 


The Dextrose and Diastase Content of the Blood as Affected 
by Ether Anesthesia of Animals Fed on Different Diets. 
Exttison L. Ross and Hueu McGuiean (J. Biol. Chem., 1915, 22, 
407—416).—Ether anesthesia causes hyperglycemia, which is 
greater in dogs fed on a meat diet than when the diet includes 
carbohydrate. The ether itself, and not asphyxia or excitement, 
is responsible for the greater part of the hyperglycemia. Ether 
anesthesia does not increase the diastatic power of blood-serum, 


but the diastase concentration is increased by a pure meat diet. 
W. D. H. 


The Estimation of Non-protein Nitrogen and Dextrose in 
Finger-blood. A.onzo E. Taytor and Frorence Hutton’(J. Biol. 
Chem., 1915, 22, 63—69).—The non-protein nitrogen is estimated by 
a modification of the Folin method which can be applied to small 
amounts of blood, and sugar by Bang’s method. Full details and 
precautions are given. Considerable fluctuations in both are found 
in health. W. Dz. H. 


The Urinary and Blood Nitrogen Curves after Feeding. 
O. H. Perry Pepper and J. Harotp Austen (J. Biol. Chem., 1915, 22, 
81—86).—The daily variation in the non-protein blood nitrogen 
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of the dog on a diet containing 0°4 gram of nitrogen per kilo. is 
about 9 mg. The maximum occurs two hours after a meal, and 
the normal level is reached eight to twelve hours later. After 
excessive feeding with meat that figure may reach 25—40 mg. in 
six to eight hours, and the original level is not reached within 
twenty-four hours. In one case, presumably of slow absorption, 
the maximum was slowly reached in fourteen hours, and the 
urinary nitrogen ran a parallel course. Although the urinary 
and blood curves are usually parallel, the blood nitrogen may 
exhibit a second rise when the urinary excretion is falling. In 
fasting, there is a gradual fall in the blood curve to 12—18 mg. 
for thirty to forty-eight hours; in the next few hours it rises to 
25—28 mg., at which it persists. The curve of the urinary 
nitrogen is similar, but less pronounced. The amount of urine 
influences the urinary nitrogen much more when the nitrogen 
values are high than when they are low. Ambard’s formula fails 
to give a constant figure, and no formula was found to express 
accurately the relation between blood nitrogen, urinary nitrogen, 
and the amount of urine. W. D. H. 


The Relation of Salivary to Gastric Digestion. Lestir 
ALGERNON Ivan Maxwett (Biochem. J., 1915, 9, 323—329).—Peptic 
digestion is delayed in the presence of colloidal starch solution 
through adsorption of enzyme; a 2% solution increases the time 
fourfold. Between the amylodextrin and erythrodextrin stage 
of disruption of the starch molecule, the power to adsorb pepsin 
is lost. Unboiled starch does not hinder peptic digestion, but 
all cooked farinaceous foods do unless first subjected to salivary 
digestion. Gum acacia inhibits peptic activity, and here saliva 
has no effect. W. Dz. H. 


Acidity of Undiluted Normal Gastric Juice from a Case of 
Human Gastric Fistula. M. L. Menten (J. Biol. Chem., 1915, 22, 
341—343).—In this specimen the estimation was made, not by 
titration, but by the more accurate gas-chain method. The results, 
however, agree closely with those of Carlson and of Pavlov (in 
dogs) by the older method. W. D. iH. 


Reaction of the Pancreas. J. H. Lone and F. Fencer (J. 
Amer. Chem. Soc., 1915, 37, 2213—2219).—All the work published 
hitherto on the subject of the pancreatic juice has shown that it 
has a more or less alkaline reaction. The pancreatic juice 
employed in all those investigations, however, has been a secretion 
usually obtained by means of a permanent or temporary fistula. 

It has now been found that if the pancreas of the ox, hog, or 
sheep is cut open and tested with litmus paper immediately after 
the death of the animal, a distinct acid reaction is always observed. 
The press juice can be separated from the minced pancreas by 
means of a centrifugal machine. In this operation, the minced 
mass becomes divided into three layers, the lowest layer consisting 
largely of protein, the uppermost layer of solid, containing much 
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fat, and the intermediate layer of a clear liquid. The liquid ‘layer 
has an acid reaction, which seems to be due to the presence of 
sodium dihydrogen phosphate. This reaction is nearly constant in 
the case of the liquid from ox and hog pancreas; it is as character- 
istic as that of the blood, and may be expressed approximately by 
the relation C,,=29 x 10-7. E. G. 


Digestive Activity and Composition of Different Fractions 
of the Pancreas. J.H. Lone, Mary Hutt, and H. V. Arkinson 
(J. Amer. Chem, Soc., 1915, 3'7, 2427—2430).—Long and Fenger 
(preceding abstract) have shown that minced pancreas tissue can 
be divided into three different layers by centrifugal action. The 
composition and digestive activity towards starch and fibrin have 
been determined of the three layers obtained from the pancreas 
of the hog, ox, and sheep. The results show that in each case the 
three fractions have different properties, especially with respect to 
the distribution and amount of the ferments present. E. G. 


Formaldehyde Micro-titration and its Applications in 
Physiology. I. General. II. Study of Peptidolytic Enzymes. 
A. Crementi (Atti. R. Accad. Lincet, 1915, [v], 24, ii, 51—55, 
102—107).— When a 1 c.c. burette divided into 200 parts and a 
NV /50-sodium hydroxide solution are employed, Sérensen’s “ form- 
aldehyde” titration may be applied to the investigation of less 
than 0°001 gram of an amino-acid. The author has estimated in 
this way glycine, leucine, dl-leucylglycine, and glycocyamylglycine, 
10—20 c.c. of a V/1000- ‘solution of the amino-acid or polypeptide 
and 1 c.c. of formaldehyde solution being titrated with W/50- 
sodium hydroxide solution in presence of phenolphthalein; the 
alkali is added until the distinct red colour of Sérensen’s second 
stage appears. Glycocyamylglycine behaves as a neutral compound 
under these conditions. 

The method has been applied to the study of the action of 
pancreatic juice and of aqueous extracts of liver and muscle on 
dl-leucylglycine in presence of toluene. The variations in the 
proteolytic actions of extracts of the muscles of ag animals 
observed by Abderhalden and Teruuchi (A., 1906, ii, 873) may 
be determined or influenced by the presence or econ Bon of blood in 
the muscular tissues employed. 2. aes we 


Animal Calorimetry. XII. The Influence of the Ingestion of 
Fat. J. R. Muri and Granam Lusk (J. Biol. Chem., 1915, 22, 
15—41).—After feeding with fat, the greatest influx of fat 
globules occurs during the sixth hour; heat production reaches its 
maximum at the same time, and falls to its basal level four hours 
later. It does not affect the heat produced from protein and 
glycogen. If dextrose is given at the height of heat production, a 
second increase in heat development occurs equal to that which the 
dextrose given alone would have caused; if glycine is further 
added, the total increase in metabolism is very nearly equal to 
the sum of the increases which each of the three materials would 
have induced alone. W. D. H. 


Stax 
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Absorption of Fat from the Mammalian Stomach. Larayerrr 
B. Menpet and Emm J. Baumann (J. Biol. Chem., 1915, 22, 
165—190).—In spite of histological evidence of fat in the stomach 
walls, when fat is given, the transport to the blood or lymph is 
apparently nil, or minute and slow. No increase in the fat of the 
blood or lymph could be detected, although the methods used easily 


detected the fat in these fluids after intestinal absorption. 
W. D. H. 


The Assimilation of Cholesterol and its Esters. J. Howarp 
Muetter (J. Biol. Chem., 1915, 22, 1—9).—Cholesterol is readily 
absorbed from the intestine, and may be found in the thoracic 
duct. If free cholesterol is given, part is esterified during absorp- 
tion ; if esters are given, part appears as free cholesterol; the ratio 
remains approximately constant in the chyle, and is not affected 


by the presence of small quantities of fatty acids in the food. 
W. D. H. 


The Metabolic Relationship of Proteins to Dextrose. II. 
Formation of Dextrose from Body Proteins. N. W. Janyry 
and F. A. Csonxa (J. Biol. Chem., 1915, 22, 203—213).—In the 
fasting phloridzin diabetic dog, the D:N ratio is 3°4:1 rather 
than 3°67:1 (Lusk). The body proteins of the dog collectively 
yield in metabolism about 57°5% of dextrose, corresponding with 
a ratio 3°6:1. In the rabbit the ratio is 3°8:1. The calculated 
yield of 45% dextrose is incorrect. W. Dz. H. 


Rate of Metabolism of Proteins and Amino-acids. N. W. 
Janney (J. Biol. Chem., 1915, 22, 191—192).—The rate of protein 
metabolism is nearly identical with that of amino-acids, the time 
required being but little longer than that of the absorption followed 
by the excretion of dextrose. W. D. H. 


Protein Metabolism after Repeated Hemorrhage. A. E. 
Taytor and H. B. Lewis (J. Biol. Chem., 1915, 22, 71—75).—After 
repeated venesections in dogs, there is a progressive decrease in 
total nitrogen and total protein in the blood, but a large increase in 
non-protein nitrogen, both in the urea and more especially in the 
amino-acid fractions. This must be derived either from the hydro- 
lysis of tissue- or blood-protein, or more probably from a setting 
free of amino-acids previously stored in the tissues. W. D. H. 


Protein Minima for Maintenance. Tuomas B. Osporne and 
Larayette B. Menpet [with Epna L. Ferry and Atrrep J. 
Wakeman] (J. Biol. Chem., 1915, 22, 241—258)—The present 
experiments are made, as in previous work by the authors, 
on rats. The results are summarised in tables. The different 
proteins used (lactalbumin, caseinogen, edestin, milk-proteins, and 
gliadin) are not so widely different in their general amino-acid 
make-up as to lead to wide differences of protein minimum require- 
ment. But in the case of growth, the divergences manifest them- 
selves more conspicuously than in mere maintenance. The appar- 
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ently greater efficiency of lactalbumin in contrast with the others 
is in harmony with the observations relating to the economy of this 
protein as a supplement to deficient rations. W. D. H. 


The Relative Amounts of the Different Lipoids of the 
Brain in Dogs which have Acquired a Tolerance to Morphine. 
JOHANNES BiperFeLtD (Biochem. Zeitsch., 1915, 70, 158 —163)—The 
estimation of certain lipoid constituents in the brain of dogs 
which had acquired a tolerance for morphine revealed no marked 
deviation from the normal. 8. B. S. 


The Death Temperature of Nerve. W. D. HAttinurtron 
(Quart. J. expt. Physiol., 1915, 9, 193—198).—When a nerve is 
heated beyond a certain temperature, excitability, conductivity, 
and the electrical ‘sign of life” are lost together. This tempera- 
ture is identical with that at which the first protein in the series 
contained within nerve-protoplasm enters into the condition of a 
heat-coagulum. With fairly rapid heating, the death temperature 
in frogs’ nerve is 40—41°, but prolonged exposure to temperatures 
below this effects the same result. The lowest temperature used, 
36°5°, accomplishes this in a little more than an hour. This is 
exactly parallel to what happens when a nerve is heated, or an 
extract of nerve; in the former case, shortening begins at about 36°, 
but is not energetic until 40° is reached, but full shortening can 
be obtained at the lower temperature if time is allowed; in the 
latter case, opalescence, the initial sign of coagulation, sets in at 
36°, and if the heating is prolonged, formation of flocculi occurs, 
just as it does at 40° in less time. In warm-blooded animals, the 
death temperature is higher, and is there also identical with the 
coagulation temperature of the first of the proteins in this variety 
of nerve. Miram and also Hafeman (A., 1908, ii, 513) place the 
death temperature of frogs’ nerve higher; this result is quite 
inexplicable. W. D. H. 


Absorption of Iron from the Organs after Hezmolysis. 
Rosert Muir and Jonny Suaw Dunn (J. Path. Bact., 1915, 20, 
41—49).—After acute hemolytic anemia in rabbits, the excess of 
iron which had been stored in the organs was nearly all absorbed 
by the time of complete regeneration of the blood, and presumably 
utilised for blood-formation. The absorption is most complete 
from the liver cells. It is less complete, a certain excess still 
remaining in the endothelium of the liver capillaries, in the spleen 


pulp, and especially in the kidney cortex. W. D. H. 


The Influence of Proteins and Protein Degradation Products 
on the Formation of Glycogen in the Surviving Liver of the 
Tortoise; the Function of the Liver in the Elaboration of 
Proteins and their Degradation Products. Henry B. Ricuarpson 
(Biochem. Zeitsch., 1915, 70, 171—190).—The experiments were 
carried out by means of Grube’s technique. It was found that 
the addition of peptone to Ringer’s solution, employed for the 
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perfusion of the liver, inhibited the formation of glycogen. The 
same result was obtained by the addition of hydrolysed caseinogen. 
Ereptone was without effect, and this is possibly due to the fact 
that it contains both stimulatory and inhibiting substances. A 
mixture of glycine, leucine, d-alanine, and /-valine was without 
effect on glycogen formation, whereas glutamic acid exerts an 
inhibitory action. S. B. S. 


Experimental Glycosuria. X. The Sugar-retaining Power 
of the Liver in Relation to the Glycogen already in that 
Organ. J. J. R. Macreop and R. G. Pearce (Amer. J. Physiol, 
1915, 38, 425—437).—The existing glycogen content of the liver 
does not demonstrably influence the rates with which this organ 
removes dextrose from the blood of the portal vein. W. D. H. 


The Predominance of the Liver in the Formation of Urea. 
A. E. Taytor and H. B. Lewis (J. Biol. Chem., 1915, 22, 77—80).— 
The view that the liver is all-important in urea formation is based 
largely on. circumstantial evidence. In the present experiments on 
four dogs, the whole alimentary tract was removed, so that the 
liver was supplied only by the hepatic artery. The non-protein 
nitrogen in the blood from the liver is a little greater than in 
that from the hind legs, but the slight excess of urea in the former, 
even allowing for creatine from the leg muscles, is not regarded 
as in favour of the view that the liver has a predominant action 
in urea formation. W. D. H. 


Autolysis. II. The Acceleration of Liver Autolysis. H.C. 
Braptey (J. Biol. Chem., 1915, 22, 113—123).—Caseinogen, peptone, 
and coagulated liver-proteins are digested by the autolytic enzymes 
of the liver: their addition gives the same type of acceleration as 
does manganous chloride; this salt does not increase the rate of 
digestion of caseinogen or peptone, and so cannot act as an 
activator or coenzyme. Edestin is not digested unless manganous 
chloride is added, and egg-albumin is not digested even in its 
presence, but it is when hydrochloric acid is added. All the soluble 
salts of manganese investigated accelerate and increase liver auto- 
lysis; the carbonate inhibits it by preventing acid formation. A 
low concentration of hydrochloric acid accelerates autolysis, prob- 
ably by so altering the proteins as to render them available sub- 
strates. The same is true for low H-ion concentrations generally. 
Edestin is sensitive to low acidity; egg-albumin requires more. 
Atrophy and necrosis of the liver in vivo is believed to be auto- 
lysis accelerated by production of acids. W. Dz. H. 


The Supposed Synthesis of Uric Acid from its Decomposi- 
tion Products by Tissue Extracts. Henry Micuart Spiers 
(Biochem, J., 1915, 9, 337—341).—Ascoli and Izar’s experiments were 
repeated, but no uric acid was formed from its decomposition pro- 
ducts, or from dialuric acid and urea, under the influence of ox- 
liver extracts under anaérobic conditions. W. Dz. H. 


y 
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The Réle of Halogens as Accelerators of Tissue Enzyme 
Action. Max Morse (J. Biol. Chem., 1915, 22, 125—132).—Iodine 
and its inorganic compounds only slightly modify the rate of 
autolysis, probably by the formation of small amounts of hydrogen 
iodide. Organically bound iodine (such as thyroiodine) appar- 
ently accelerates it, but this is doubtless due to the extra sub- 
strate added. Bromine in minute amounts accelerates, owing to 
increase in H ion concentration. The feeding of dogs with thyroid 


for two weeks does not increase liver autolysis subsequently. 
W. Dz. iH. 


The Influence of the Vagus on the Gaseous Metabolism of 
the Kidney. Roy G. Pearce and Epwarp P. Carrer (Amer. J. 
Physiol., 1915, 38, 350—355).—The oxygen consumption of the 
kidney is unaffected by stimulation of the vagus or section of the 
splanchnic nerve. This is against the existence of renal secretory 
fibres. W. D. H. 


The Selective Activity of the Human Kidney Orro Fotin 
and W. Denis (J. Biol. Chem., 1915, 22, 321—326),«-The urine 
should be regarded as a mixture of different and more or less in- 
dependent excretions, and thus specific functional deteriorations, 
such as “salt retention” and “nitrogen retention,” may occur in 
disease. The present cases had been operated on for bladder 
disease, and so it was possible to collect the urine from each kidney 


separately. In all four cases back pressure had produced some 
hydronephrosis, a condition believed to injure convoluted tubules 
rather than glomeruli. The analytical results are not very 
uniform, but, so far as they go, they show that salt excretion was 
less affected than nitrogen excretion. W. D. H. 


Do-s Fat Format'on Occur in the Perfused Kidney? Frank 
P. UnperHILt and Byron M. Henprix (J. Biol. Chem., 1915, 22, 
471—475).—Gross and Vospahl state that perfusion of a rabbit’s 
kidney with warm Ringer’s solution for twenty-four hours leads 
to a percentage or absolute increase in the fat of the cortex; this 
is confirmed, but the interpretation is not a formation of fat 
from protein, but that the increase is due to a mechanical difficulty 
in preventing contamination with fat of the portion of material to 
be analysed. Mere suspension of the kidney in the solution leads 
to similar results. W. D. H. 


The Action of Aseptic Tissue on Glucosone. P. A. Levene 
and G. M. Meyer (J. Biol. Chem., 1915, 22, 337—-339). — In animal 
oxidation, hexose is transformed into lactic acid, two molecules of 
methylglyoxal being intermediate. If, however, one hydrogen 
atom of the hexose is replaced by an organic or mineral radicle, 
the sugar is not affected by the tissue enzyme. In the present 
work, glucosone was investigated ; theoretically, it might dissociate 
into glyceraldehyde and hydroxymethylglyoxal, and these in turn 
might be changed into lactic and pyruvic acids respectively; on 
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the other hand, glucosone may be regarded as a substituted glyoxal, 
and might be expected to be transformed into a hexonic acid. In 
the experiments recorded with aseptic kidney tissue, the glucosone 
solutions remained unchanged. It is only unchanged hexose which 
the enzyme can affect. W. D. iH. 


The Silicic Acid Content of Human Pancreas and the 
Weights of these Glands in Individuals of Different Ages. 
Hueco Scuutz (Biochem. Zeitsch., 1915, 70, 464—488).—The silicic 
acid content of the pancreas from seventy-five cases of various 
diseases was estimated. No correlation between the disease and 
the amount of silica in the pancreas could be detected, and the 
author was unable to confirm Kahle’s statements that this sub- 
stance is less than normal in tuberculous and more than normal in 
cancerous individuals. The author tabulates the average amounts 
of silica in the pancreas of individuals of different ages, and also 
the weights of these glands. S. B. 8. 


Changes of Iodine Content of the Thyroid Gland following 
Changes in the Blood-flow. C. F. Warrs (Amer. J. Physiol., 1915, 
38, 356—368).—The thyroid is the most vascular organ of the 
body, and even transient disturbances of the blood-supply induce 
marked changes in thyroid activity (discharge of iodine, etc.), both 
in health and disease. Stimulation of its vaso-constrictor nerves, 
or a decrease in its blood-supply, produced mechanically, causes a 
decrease in its iodine and water content. No histological changes 
are seen. The difficulty of deciding whether vaso-motor effects or 
the activity of secretory nerves is being dealt with is noticeable 
in many investigations, for instance, in those on the adrenals, but 
the balance of evidence appears to be against the existence of 
secretory nerves in the thyroid. W. D. H. 


The Presence of Iodine in Tuberculous Tissues and in the 
Thyroid Gland. Pau. A. Lewis and Roperr B. Krauss (J. Biol. 
Chem., 1915, 22, 159—163).—Iodine is frequently present in 
tuberculous tissues, even if no iodine is administered. The main 
observations recorded are on rabbits and guinea-pigs. This result 
lessens the force of the conclusion that tubercular deposits have a 
special affinity for iodine when given as a drug. The nature of 
the iodine compounds present is not yet known, but its amount is 
quite independent of that in the thyroid ; indeed, in rabbits, iodine 
may be absent from the thyroid altogether. Krauss’ palladous 
iodide method (this vol., ii, 791) was used. W. D. H. 


Absorption in Vivo of Iodine by Dogs’ Thyroid Glands. 
Davip Marine (J. Biol. Chem., 1915, 22, 547—550).—The experi- 
ments emphasise the great affinity of thyroid tissue for iodine. As 
_much as 18°5% of a given intake of iodine by the mouth may be 
recovered from a thyroid the ratio of which to the body-weight is 
1:687. Maximum thyroid effects are induced by minimum 
amounts of iodine. The amount of a given intake absorbed de- 
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pends, for the most part, on the size of the gland and the existing 
degree of hyperplasia, or the degree of saturation with iodine at 
the time of the administration. W. D. H. 


The Effect of Pituitary Substance on the Egg-production of 
the Domestic Fowl. Lewis Nemson Crark (J. Biol. Chem., 
1915, 22, 485—491).—-Feeding with anterior lobe of the pituitary 
gland increases the egg-production of hens whose production-curve 
is on the decline. It is effective after the fourth day of feeding, 
and persists several days after the last dose. The hatchability of 
the eggs is also increased. W. D. iH. 


The Influence of Extract of the Posterior Lobe of the 
Pituitary on the Secretion of Saliva. G. O. Sotem and P. A. 
Lommen (Amer. J. Physiol., 1915, 38, 339—349).—Injection of 
pituitrin causes a decrease in the flow of the submaxillary secre- 
tion (dog and cat). This is partly due to inhibition of secretory 
nerve fibres, and after the injection pilocarpine is relatively in- 
effective ; it is also in part due to diminished blood-supply, owing 
to vaso-constriction. W. D. H. 


Estimation of Total Protein and Non-protein Substances in 
Muscle. N. W. Janney and F. A. Csonxa (J. Biol. Chem., 1915, 
22, 195—-201)——The non-protein substances in muscle can be 
removed by successive extraction with hot (90°) acid salt solution, 
alcohol, and ether. In various animals the amount of protein in 
the fresh tissue varies from 15°4 to 17°8%, and the general com- 
position of muscle protein is nearly the same for all species of the 
higher animals. The amount of non-protein substances is more 
variable, but the number of analyses is regarded as too small for 
the drawing of averages. W. D. H. 


The Origin of Creatine. L. Baumann and J. Marker (J. Biol. 
Chem., 1915, 22, 49—53).—The muscles of a dog’s hind limb were 
perfused with certain possible precursors of creatine, but neither 
arginine nor methylcarbamidoacetic acid gave rise to any appreci- 
able increase in muscle creatine. W. D. . 


Extractive Substances of Muscular Tissue. XVII. One of 
the Causes of the Deficit on Determination of the Distribution 
of Nitrogen. I. A. Smoropincev (J. Russ. Phys. Chem. Soc., 1915, 
47, 1272—1274).—Investigation of the quantitative distribution 
of nitrogen in the different fractions obtained by Gulevitsch’s 
method from the extracts of animal organs shows that a loss of 
nitrogenous substances occurs on precipitation by the different 
reagents (compare Skvorcov, A., 1910, ii, 879). One of the causes 
of this loss is found to be the absorption (? adsorption) of free 
hypoxanthine by barium sulphate. x. a 

Extractive Substances of Muscular Tissue. XVIII. Double 
Compound of Creatinine with Silver Nitrate. I. A. Smoro- 


DINCEV (J. Russ. Phys. Chem. Soc., 1915, 47, 1275—1279).—From 
the flesh of the pig or ox, but not from that of the shrep, the 
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author has obtained the double compound of creatinine and silver 
nitrate, C,H,ON,,AgNO,, previously obtained by Neubauer 
(Annalen, 1861, 119, 45). It is found that, under the influence 
of silver nitrate in a slightly acid medium, creatine undergoes 
transformation into creatinine, and it seems probable that the 
gelatinous precipitate obtained consists at first of the silver deriv- 
ative of creatine. =. mes 


The Ash of Clam Muscle in Relation to its Osmotic 
Properties. Epwarp B. Meres (J. Biol. Chem., 1915, 22, 
493—498).—The figures for potassium, phosphorus, and _ total 
sulphur are very close to those obtained in frogs and mammals, 
but the sodium and chlorine are higher, but low in comparison 
with sea-water. The ash is not sufficient to bring the osmotic 
pressure up to that of sea-water ; it follows that a large proportion 
of the water of the clam’s muscle is combined with colloids, so 
that it cannot act as a solvent for salts. Some experiments are 
described which throw light on the manner in which the elements 
of the ash are combined in the living tissue; it is shown, for 
instance, that at least 88% of the sodium and chlorine are present 
as sodium chloride, and that not more than half of the potassium, 
is combined with phosphorus as potassium phosphate. Details are 
also given in regard to the partition of sulphur. Clam’s muscle 
remains highly irritable after being forty hours or more in 30% 
solution of sucrose. W. D. H. 


The Osmotic Properties of Calcium and Magnesium Phos- 
phate in Relation to those of Living Cells. Epwarp B. Mrtcs 
(Amer. J. Physiol., 1915, 38, 456—489).—Semi-permeable membranes 
can be formed from both calcium and magnesium phosphates. The 
former is nearly impermeable to sucrose, dipotassium phosphate, 
and calcium chloride, slightly permeable to sodium chloride, and 
quite permeable to potassium hydroxide. The latter is imperme- 
able to sucrose, dipotassium phosphate, and magnesium chloride, 
somewhat permeable to sodium and potassium chlorides, and highly 
so to ethyl alcohol. Some anomalous results are described which 
obtain when these membranes, and also copper ferrocyanide mem- 
branes, are subjected to the action of neutral electrolytes and 
alkalis. The semi-permeable properties of celloidin membranes 
depend on their physical state, and this is probably true for such 
membranes in general. Evidence is adduced that these membranes 
are always colloidal, and that the passage of water through them 
is the result of unequal hydration of the colloid at the two surfaces. 

W. D. H. 


Composition of Brachiopod Shells. F. W. Ciarke and W. C. 
WueEe.er (Proc. Nat. Acad. Sci., 1915, 1, 262—266).—A number of 
analyses of the shells of brachiopods have been made. The 
analytical results, which in general confirm previous analyses, show 
that brachiopods are to be divided into two groups: (1) those with 
shells containing large amounts of calcium carbonate and little 
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phosphates and organic matter, and (2) those containing large 
amounts of calcium phosphate and organic matter with small 
amounts of carbonates. Of the first group, specimens of Tere- 
bratula cubensis (coast of Florida), 7erebratulina septentrionalis 
(Eastport, Maine), Laqueus californicus (Esteros Bay, California), 
Rhynchonella psittacea (Shetlands), and Crania anomala (coast of 
Norway) have been analysed, and found to contain 98°61—88°59% 
of calcium carbonate, ignoring the organic matter, which was pre- 
sent in the quantity 4°73—0°93%. Of the second group, specimens 
of Lingula anatina (coast of Higo Province, Japan, and also Iloilo, 
Philippine Islands), Discinisca lamellosa (coast of Peru), and 
Glottidia pyramidata (coast of North Carolina) have been analysed, 
and these contained 91'74—-74°73% of calcium phosphate, the 
organic matter being ignored. The amount of organic matter 
varied between 40 and 25%. J. F. 8. 


The Coefficient of Osmotic Pressure of Bombyx novi, L. 
During the Whole Period of its Development. Osw. PoLimanti 
(Biochem. Zeitsch., 1915, '70, 74—92).—The depression of the freezing 
point of the paste obtained from the powdered insects or (in the 
case of large larve) of the blood was measured in all the stages of 
the development from the egg to the complete insect. The varia- 
tion of A from 0°690 to 1°364 was found in different stages, the 


biological significances of which are discussed by the author. 
S. B. 8. 


The Rate of Passage of Fatty Acid of Food into the 
Mammary Glands of the Goat. O. C. Bowrs (J. Biol. Chem., 
1915, 22, 11—13).—-Arachidie acid given as food appeared in the 
milk of a goat twelve and a-half hours later. W. D. H. 


The Action of Pituitrin on Milk Secretion. A. L. I. Maxwe.i 
and A. C. H. Rornera (J. Physiol., 1915, 49, 483—491).—Pituitrin 
causes a gradual rise of milk pressure, which is maintained for 
seventeen minutes in goats and forty minutes in cows. In the 
goat, however, extra milk is available for a longer time. If the 
effects were due to muscular contraction, this continuance would 
not be explicable. In cats, about 60% of the milk is preformed in 
the gland after six to seven hours’ interval, and about 40% is 
secreted during suckling, that is, suckling causes a true secretion. 


Pituitrin is also concluded to produce a true secretion. 
W. D. H. 


The Secretion of Bile. Srizasuro Oxapa (J. Physiol., 1915, 
49, 457—482).—Diets of bread, butter, and meat of equal caloric 
value cause little difference in the secretion of bile. The secretion 
lessens sooner after bread than after meat or butter. Inanition 
lessens the secretion and the excitatory effects of food. The secre- 
tion increases when the following substances are introduced into 
the stomach: raw or boiled egg-white, fat, oil, soap, acids (very 
marked), commercial peptone, Liebig’s extract, bile salts, and bile. 

372 
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In the case of bile and bile salts, the bile secreted, although pale 
in colour, contains more solids. Dilute bile is formed when 
secretin is injected into the blood stream; Witte’s peptone has a 
similar effect; injection of hemoglobin increases the bile pigment. 
The following substances introduced into the stomach have little 
or no effect: sucrose, cakes of baked starch or sugar, water, sodium 
hydrogen carbonate; the following drugs increase the bile-flow: 
sodium salicylate, salol, chloral hydrate, cream of tartar, and 
alcohol in large doses. Calomel has no effect. Atropine causes 
a slight diminution, pilocarpine a slight increase, and nicotine an 
inconstant increase of secretion. W. D. H. 


Diuresis: the Pituitary Factor. Dovucias Cow (J. Physiol., 
1915, 49, 441—451).—The diuresis which follows injection of 
extracts of duodenal mucous membrane is independent of their 
salt contents, although such salt content may also increase the 
flow of urine; it is mainly dependent on the activity of the 
pituitary gland, which is stimulated by these extracts. Diuresis 
produced by increased fluid probably depends on absorption from 
the intestine, which carries with it the substance from the 
duodenum which stimulates the pituitary. W. D. H. 


The Mineral Excretion of the Monkey. L. BAaumANN and E. 
Oviatt (J. Biol. Chem., 1915, 22, 43—45).—Observations on a 
Macaque monkey on a constant diet of bananas and milk showed 
that it retained 3°5% of the ingested nitrogen. The average 
ammonia nitrogen in the urine was 1°4% of the total; the sulphur 
as sulphate, ethereal sulphate, and unoxidised sulphur was 60°9, 
16°9, and 22°2% respectively ; the corresponding figures in man are 
87°8, 6°8, and 51%. The chlorine was almost entirely excreted 
by the kidneys, but 98% of the phosphorus, 80% of the calcium and 
magnesium, and 25% of the sodium and potassium were found in 
the feces. W. D. Hi. 


The Excretion of Free and Conjugated Phenols and Phenol 
Derivatives. Orro Fotis and W. Denis (J. Biol. Chem., 1915, 
22, 309—320).—The excretion of total phenol products in the 
urine is greater than indicated in previous work. They are not 
wholly converted into conjugated phenols. The detoxication in- 
volved in such conjugations is therefore only partial. The total 
excretion tends to vary directly, but not proportionally, with the 
protein intake. W. D. H. 


The Role of the Digestive Glands in the Excretion of 
Endogenous Uric Acid. Larayerre B. Menpet and Raymonp L. 
Srenxe (J. Biol. Chem., 1915, 22, 215—230).—The data presented 
support the view that part of the endogenous uric acid originates 
from the activity of the digestive glands. It is increased by pilo- 
carpine, which stimulates these glands, and by protein food, the 
most important succagogue. It is lessened by atropine, which 
inhibits secretion. Indigestible material (agar-agar) causes no 
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effect, so muscular action is unimportant in the production of uric 
acid. The conclusions of Raiziss, Dubin, and Ringer (this vol., i, 
70, 744) are criticised. W. D. H. 


The Nitrogen Excretion of the Cat During a Purine-free and 
a Purine-rich Diet. Freprerick 8S. Hammert (J. Biol. Chem., 1915, 
22, 551—558).—-With the exception of uric acid, the excretion by 
the cat of nitrogenous urinary constituents is governed by the 
same laws as in man; hence the usefulness of this animal for 
general metabolic work. In reference to purine metabolism, the 
case is different. On a purine-free diet, the amount of uric acid 
excreted is insignificant. On a purine-rich diet, the increase 
denotes an overburdening of the uricolytic enzymes. 

W. D. H. 


The Relation between the Administration of Tryptophan 
to Dogs, and the Elimination of Kynurenic Acid in their 
Urine. Annie Homer (J. Biol. Chem., 1915, 22, 391—405).— 
Kynurenic acid is not readily capable of further utilisation in the 
body of the dog. All that is given is excreted in the urine. The 
production of kynurenic acid from tryptophan does not represent 
either the only or the main line of the breakdown of tryptophan, 
especially in young dogs. A certain amount of the tryptophan is 
“‘side-tracked ” into kynurenic acid, but the remainder is utilised 


in some direction not yet elucidated. W. OD. iH. 


The Diazo-reaction of Dog’s Urine and its Relationship to 
Metabolic Processes. M. Masstov (Biochem. Zeitsch., 1915, 
70, 306—316).—The relative amounts of the chromogen (the sub- 
stances giving a colour reaction with diazo-compounds) found in 
the normal urine of dogs were estimated colorimetrically by the 
process employed by Weiss and Sobolev for the estimation of 
histidine (A., 1914, ii, 155). The amount of “ diazochromogen ” 
excreted was found to be independent of the amounts of histidine 
complexes (including carnosine) that were ingested, but ran more 
or less parallel with the nitrogen in the urine. The chromogen 
appears, however, to be derived more from the breakdown of the 
tissues than from ingested proteins, and to be, therefore, to a large 
extent of endogenous origin. The results support the supposition 
of Weiss that diazochromogens belong to the group of the oxy- 
proteic acids. 8S. B. 8. 


A Spectroscopic Examination of the Colour Reactions of 
Certain Indole Derivatives and of the Urine of Dogs after 
their Administration. Annie Homer (J. Biol. Chem., 1915, 22, 
345—-368).—The materials used were identified by their absorp- 
tion spectra. Indole, scatole, indolealdehyde, indolecarboxylic 
acid, and indoleacetic acid undergo but little change in their 
passage through the animal body; in indolepropionic acid, more 
deep-seated changes take place. Tryptophan is not normally 
broken down into any of these substances before absorption from 
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the alimentary canal. The urorosein reaction of urine is due to 
indoleaceturic acid, produced by bacterial action in the intestine 
from tryptophan via indoleacetic acid. Under some conditions 
this reaction is changed to that of indoleacetic acid. Scatole-red 
has the same absorption spectrum as urorosein, but the two are 
really different. Scatole-red is a mixture of two pigments which 
can be separated by suitable solvents; the stability and solubility 
of the mixture are different from those of urorosein. The indican 
reaction is given by dog’s urine within a short time after the 
administration of indole and indolealdehyde, and persists for some 
days, but it does not appear until the second day after scatole is 
given. Indoxyl compounds in human urine may arise when the 
liver cannot deal with tryptophan beyond the indolealdehyde stage, 
or by the absorption of indole or its aldehyde produced by the 
intestinal putrefaction of tryptophan. W. D. H. 


Variations in the ‘‘ Leak-point” in Diabetes. I. Low Level. 
Grorce Grauam (Proc. physiol. Soc., 1915, xlvi—xlvii; J. Physiol., 
49).—A case is recorded in which sugar appeared in the urine 
even although the blood-sugar was but little increased. Hourly 
estimations of blood-sugar and urinary-sugar were made before and 
after meals. Control observations on a healthy man showed a 
slight rise in blood-sugar after a meal, but no glycosuria; in the 
diabetic person there was a similar rise in the sugar during the 
first two hours after the meal, but glycosuria resulted. As in cases 
of the kind previously reported by others, but without details, the 
kidney is regarded as at fault, so that it allows the easy escape of 
sugar. WwW. D @. 


Variations in the “Leak-point” in Diabetes. II. High 
Level. Grorce Granam (Proc. physiol. Soc., 1915, xlviii—xlix; J. 
Physiol., 49).—Sugar usually passes into the urine when its amount 
in the blood rises more than 0°18—0°2%, but hyperglycemia in 
fevers and nephritis has been recorded without glycosuria; 0°28 
is the highest figure recorded in fevers. A raising of the “leak 
point’’ may, however, occur in diabetes itself, causing cessation, 
more or less temporary, of the excretion of sugar in spite of 
carbohydrate in the diet. In one of the two cases given to illus- 
trate this, the blood-sugar rose to more than 0°25% without 
glycosuria. W. Dz. H. 


Narcosis. III. Narcosis and Asphyxiation. Hans WINTERSTEIN 
(Biochem. Zeitsch., 1915, ‘70, 130—143).—As the result of experi- 
ments on the spinal chord of frogs, the author draws the follow- 
ing conclusions: The diminution of the oxidation processes in 
narcosis is a secondary phenomenon, and does not explain the 
mechanism of narcosis. Narcosis does not inhibit the accumula- 
tion of acid products which takes place in absence of oxygen, 
neither does it interfere with their removal when oxygen is sup- 
plied. Narcosis is not an asphyxiation, neither does it by prolonga- 
tion lead to this state. It does not prevent the asphyxiation which 


PHYSIOLOGICAL CHEMISTRY. i. 1037 


follows normally on deprivation of oxygen, although it retards 
recovery when oxygen is again supplied. S. B. S. 


The Hexone Bases of Malignant Tumours. R. A. Kocner 
(J. Biol. Chem., 1915, 22, 295—303).—In five cases of malignant 
tumour, the quantity of hexone bases was about double that found 
in normal tissue. W. D. H. 


Effect of Intravenous Injections of Sodium Phosphates. 
Istpor GREENWALD (J. Pharmacol. expt. Ther., 1915, 7, 57—61).— 
Starkenstein (Arch. expt. Path. Pharm., 1914, 77, 45) states that 
injections of various sodium phosphates cause twitchings, tremors, 
and convulsions, and explains this result as due to precipitation 
of calcium ions; this is counteracted by giving calcium salts. This 
is of interest, since the tetany producéd by removal of the para- 
thyroids is attributed by some observers to paucity of calcium. 
Accordingly, Starkenstein’s experiments were repeated on dogs and 
rabbits, but the results obtained were wholly negative. Gardner 
and Symes (A., 1911, ii, 314) obtained similar negative results on 
cats. W. D. H. 


Carbohydrate Metabolism. X. The Influence of Hydrazine 
on the Respiratory Quotient and Heat Production. Frank 
P. Unperuitt and Joun R. Muruin (J. Biol. Chem., 1915, 22, 
499—504).—The subcutaneous injection of hydrazine into fasting 
dogs increases the rate of carbohydrate combustion as measured 
by the respiratory quotient; this probably explains the fall in 
blood-sugar, and the disappearance of glycogen from the liver and 
muscles previously reported. Subcutaneously introduced, dextrose 
is oxidised more rapidly in dogs dosed with hydrazine than in 
normal fasting dogs. Such injections of sugar also appear to exert 
a “specific dynamic action.” Hydrazine has no specific effect. on 
heat-production. W. D. H. 


The Differential Effects of Adrenaline on Splanchnic and 
Peripheral Arteries. Frank A. Harrman (Amer. J. Physiol., 1915, 
38, 438—455).—In a majority of animals, dilute adrenaline causes 
a fall in general blood-pressure. Large doses of ergotoxine inhibit 
the splanchnic response to adrenaline. The existence of vaso- 
dilator nerves in the peripheral arteries and their absence in the 
splanchnics is considered to be the explanation of the opposite 
action of adrenaline on the two sets of blood-vessels. W. D. H. 


Physiological Action of Some Protein Derivatives. I. Are 
Proteoses Prepared from Zein and Gliadin Physiologically 
Active? Frank P. Unperuitt and Byron M. Henprix (J. Biol. 
Chem., 1915, 22, 443—452).—The intravenous injection of zeoses 
(0°5 gram per kilo.) lowers arterial pressure and inhibits blood- 
coagulation. Smaller doses have no marked effect. Gliadoses 


lower the pressure less, but inhibit coagulation more strongly. 
W. D. H 
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Physiological Action of Some Protein Derivatives. II. 
The Relation of Racemisation to the Physiological Action of 
Proteins and Proteoses. Frank P. UNpERHILL and Byron M. 
Henprix (J. Biol. Chem., 1915, 22, 453 -—464).—Crude racemised 
proteins are toxic when introduced into the circulation; the effect 
of racemised zein is inconstant. Purified racemised proteins have 
no poisonous action, but the washings of the crude material have. 
Alcohol removes’ a part of the active substance from the crude 
racemised proteins. Proteoses obtained by acid digestion are prob- 
ably as toxic as those from native proteins; caseoses and albumoses 
are quite toxic, but zeoses are inert. W. D. H. 


Physiological Action of Some Protein Derivatives. III. 
The Physiological Action of Vaughan’s ‘Crude Soluble Poison.” 
Frank P. Unperuitt and Byron M. Henprix (J. Biol. Chem., 1915, 
22, 465—470).—Vaughan’s poison is prepared by digesting any 
true protein with alcoholic sodium hydroxide. It is more toxic 
than Witte’s peptone, and restrains blood-clotting (contrary to 
Edmund’s statement). Its general action is similar to that of 
proteoses, and small doses produce in rabbits marked symptoms, 
and even death. Boiling with dilute hydrochloric acid to the 
abiuretic stage destroys its toxicity. W. D. H. 


Peptone Hypoglycemia. Huen McGuiean and Ext.ison L. 
Ross (J. Biol. Chem., 1915, 22, 417—423).—The intravenous injec- 
tion of proteose and peptone in most cases causes pronounced 
hypoglycemia. This seems to be due to circulatory changes in the 
liver. W. D. H. 


The Formation of Specific Proteolytic Enzymes in Response 
to the Parenteral Introduction of Foreign Protein. Atonzo E. 
Taytor and Fiorence Hutton (J. Biol. Chem., 1915, 22, 59—61).— 
Protamine from the salmon was introduced into the circulation of 
rabbits. No protective enzyme could be subsequently found in the 
blood. W. D. H. 


Comparative Investigations on tbe Toxicity of Arsenious 
and Arsenic Acids. Grorc Joacuimoatu (Biochem. Zeitsch., 1915, 
70, 144—157).—The relative toxicity of arsenious and arsenic 
acids, as measured by the intravenous injection of the sodium 
salts into rabbits, is in the ratio of about 6:10. Arsenious acid is, 
however, about 300 times as toxic as arsenic acid when acting on 
the isolated frog’s heart. It is also very much more toxic to the 
isolated small intestine of a rabbit, although the differences 
between the acids are not so marked as is the case with the frog’s 
heart. Apparently the arsenic acid only acts toxically after re- 
duction to arsenious acid. 8. B. 8. 


The Inactivation of Serum by Cobra Poison. L. Hirscu- 
reLp and R. Kuincer (Biochem. Zeitsch., 1915, 70, 398—415) —The 
hemolytic action of cobra poison is not materially affected by 
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heating, neither is its destructive action on cytozymes. On the 
other hand, heat has a considerable effect on that constituent of the 
poison which antagonises the action of the complement. This 
component is also very sensitive to the action of acids, and loses 
its action when the poison is kept in contact for only a short time 
with very dilute hydrochloric acid. From these results, the con- 
clusion is drawn that the lipolytic- and complement-destroying 
functions of cobra venom are ‘due to different mechanisms. It is 
also shown that in the presence of citrates and hypertonic solutions 
the complement is not appreciably weakened, even by prolonged 
contact with the cobra venom. From these and other experiments 
the conclusion is drawn that the change produced in serum by the 
cobra poison is due, not to a destruction of a definite substance 
(for example, through lipase action), but to change produced in 
the state of the globulins, such as can be effected by certain treat- 
ments which produce precipitation, such as dilution with water, or 
addition of various suspensions, or by shaking. 8. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Azotobacter and Nitrogen Fixation in Indian Soils. J. H. 
Warton (Mem. Dept. Agric. India Bact. Ser., 1915, 1, 97—112).— 
The nitrogen-fixing power of Azotobacter in cultures inoculated 
with Pusa soil compares favourably with -that observed elsewhere. 
The pure cultures obtained from different soils were found to vary 
both in nitrogen-fixing powers and in their morphological and 
cultural characters. Black pigment was only produced in impure 
cultures. 

The results of inoculation experiments, made nearly every week 
for a year, showed that fixation of nitrogen is lowest from October 
to January, and highest from June to September, the low results 
being coincident with the drying of the soil and lowering of the 
temperature, and the high results with a fairly high temperature 
and the rainy season. N. H. J. M. 


Process of Denitrification in Arable Soil. C. Lumia (Ann. 
Chim. applic., 1915, 4, 1—55).—Experiments on the effect of limited 
aeration, the action of some manurial substances, the effect of the 
amount of nitrate present, the action of fresh and mature farm- 
yard manure, cereal straw and green leguminous plants, and the 
influence of soil moisture and temperature on denitrification. 

Under the conditions of the experiments, the effect of confined 
air as compared with no air was to reduce the period of incuba- 
tion; in a given time, however, the amount of nitrate decomposed 
was less with air than under absolutely anaerobic conditions. 
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Basic slag quickened the process of denitrification, but after 
about a week the amount of nitrogen was somewhat less than in 
the control experiment. Ammonium sulphate had no effect, whilst 
calcium cyanamide (0°25—0°15%) retarded denitrification. 

When the amount of potassium nitrate varied from 0°5 to 25 
per thousand, denitrification was more active with the lower than 
with the higher amounts, and the maximum period of incubation 
was with the highest amount of nitrate. 

A number of other experiments are described in which the rate 
of denitrification in presence of various substances was ascertained. 
In presence of citric acid, addition of straw was without effect. 
Addition of citric acid to the nutritive solution nearly doubled the 
amount of nitrogen produced in fifteen days as compared with the 
same solution without citric acid. Fresh and mature dung gave 
about the same results; straw was more favourable to denitrifica- 
tion, whilst still higher results were obtained with green bean- 
stalks. N. H. J. M. 


The Action of the Ferments of Carbamide in the Destruction 
of Organic Matter. F. Borpas and 8. Brukre (Compt. rend., 
1915, 161, 285--287).—A comparison of the rate of destruction of 
foetal organic matter immersed in culture liquids containing, re- 
spectively, the ferments of carbamide, intestinal bacilli, micro- 
organisms of cellulose fermentation, and a mixture of all three, 
shows that the dissolving action of the carbamide ferments was much 
more energetic than that of the others. If, however, the feetus of 
a pig was submitted to the action of these carbamide ferments, 
under perfectly aseptic conditions no decomposition was noticeable, 
even after twenty days. The general experimental results show 
that, given moisture and a suitable temperature, the ferments 
which decompose carbamide are the most satisfactory in producing 
a rapid destruction of organic matter. ; 


The Final Hydrogen Ion Concentrations of Cultures of 
Bacillus coli. W. Mansrietp Criark (J. Biol. Chem., 1915, 22, 
87—98).—Several cultures of the organism were used to ferment 
dextrose and lactose, and the final H-ion concentration was 
determined electrometrically. In any given medium the values agree 
well, but with different media they vary, the greater the buffer 
effect of the medium the higher being the concentration. This 
suggests the accumulation of other toxic substances, each of which 
produces a small effect. The final concentrations differ so little 
that the claim of Michaelis and Marcora that we have to deal with 
a physiological constant is supported. W. D. H. 


The Reducing Enzyme of Bacillus coli communis. ARTHUR 
Harpen and Sytvester Sotomon Zitva (Biochem. J., 1915, 9, 
379—384).—B. coli, when washed, does not reduce methylene-blue, 
but does so on the addition of certain reagents, which vary widely 
in chemical nature. The effect of adding broth and glycerol, 
respectively, show there are two factors, one which activates, the 
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other which retards, the reduction. The time of reduction 
decreases with increase of emulsin, and increases with the amount 
of methylene-blue if the emulsin is the constant. W. D. H. 


The Inhibition of Indole Formation by B. coli in Culture 
Media to which Sugars have been Added. ALsBert FIscHEeR 
(Biochem. Zeitsch., 1915, 70, 105—118).—The sugars investigated 
were lactose, maltose, galactose, levulose, and dextrose, and of 
these only the last-named completely inhibited the formation of 
indole. The inhibition was complete after forty-three hours with 
concentrations between 1°80 and 2°25°/. The acid which is formed 
plays no part in this inhibition, so that neither the hydrion con- 
centration nor the concentration of the undissociated acid plays 
any part in the action. The dextrose appears to have the property 
of inactivating the proteolytic ferment of the bacterium. The 
differences in the concentration of the peptone used in the culture 
media had no influence on the indole formation. 8. B. 8. 


Tbe Stimulating Action of Magnesium Salts on Lactic 
Fermentation. Cuartes Ricner (Compt. rend., 1915, 161, 
264—265. Compare A., 1893, ii, 179).—-The optimum amount of 
magnesium chloride, MgCl,,6H,O, in increasing the production of 
lactic acid during fermentation is about 12°5 grams per litre, this 
being also about the optimum amount found for this salt in 
phagocytosis by Delbet (compare Compt. rend., 1915, 161, 268). 

W. G. 


The Action of Certain Lactic Acid Bacteria on Proteins and 
Other Nitrogenous Compounds. A. Srurzer (Biochem. Zeitsch., 
1915, 70, 299—305).—Experiments were made with B. Delbriicku 
(warm lactic acid bacillus) and B. cucumeris fermentati (cold lactic 
acid bacillus), which are used in the preparation cf ensilage, to 
ascertain their action on proteins and other nitrogenous substances. 
It was found that both kinds rapidly produced acid, but did not 
break down proteins into amino-acids. When allowed to grow on 
media containing other nitrogenous substances, the B. cucumeris 
fermentati converted only 1°8% of ammonium acetate, 17°4% of 
asparagine, and 6°5% of carbamide into proteins under the condi- 
tions of experiment employed. There is no evidence, therefore, that 
the proteins of fodder can be increased by the addition of simpler 
nitrogenous compounds to the materials employed for ensilage. 


B. 8S. 


_The Fermentation of Pyruvic Acid by Bacteria. II. L. 
KarezaGc and L. Méczdr (Biochem. Zeitsch., 1915, 70, 317—319. 
Compare A., 1913, i, 1280).—The experiments confirm the specific 
biological relationship between pyruvic acid and dextrose, dis- 
covered by Neuberg and Karczag, according to which only those 
bacteria which produce fermentation of the sugar act on the acid. 
The following bacteria, which act on sugar, were found to decom- 
pose the acid: B. typhi murium, B. pneumoniae Friedlander, and 
B. oedematis maligni. S. B.S. 
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The Fermentation of Pyruvic Acid by Bacteria. III. L. 
Karozae and Ese Brever (Biochem. Zeitsch., 1915, 70, 320— __). 
—In contrast to yeast and various saprophytic bacteria of putre- 
faction, which decompose a-keto-acids as well as acids of most 
varied description with evolution of gas, certain pathogenic 
bacteria which ferment pyruvic acid are almost without action on 
the higher members of the class of a-keto-acids. 8. B. S. 


The Fermentation of Pyruvic Acid by Bacteria. IV. L. 
Karozaa and E. Scuirr (Biochem. Zeitsch., 1915, 70, 325—332).— 
Pyruvic acid is decomposed almost quantitatively into gaseous 
products by B. coli, with the formation of a number of inter- 
mediate products. The gases formed consist of about 90% 
hydrogen and 19% carbon dioxide. Formic and acetic acids could 
not be detected as intermediate products, and the increase of 
butyric and propionic acids is attributed to secondary processes. 
Formic and glycollic acids are acted on, with evolution of 
hydrogen, by a number of bacteria which ferment pyruvic acid, 
including B. coli, B. paratyphi, B. enteritidis Gaertner, B. typhi 
murium, and B. pneumoniae. These results justify the assumption 
of a specific biological relationship between pyruvic acid on the 
one hand, and formic and glycollic acids on the other. The latter 
may be regarded as intermediary products in the pyruvic acid 
fermentation. S. B. S. 

The Yogburt Bacillus. F. DucnaceK (Biochem. Zeitsch., 1915, 
70, 269—293).—Investigations have been carried out to explain the 
differences in the action of the milk-souring bacillus as described 
by Effront on the one hand, and by Bertrand, the author, and 
others on the other. According to the former, the bacillus 
exerts a strong proteoclastic activity on caseinogen, a reaction 
which was found to be wanting by other investigators. A com- 
parison was therefore made of the action of strains of bacilli 
obtained from Effront (from a commercial medicinal source) and 
from Metschnikov, which was recognised as a true strain of B. 
bulgaricus. The investigations revealed many marked differences. 
The latter strain is much more sensitive, is readily killed by acids, 
and will only develop in certain culture media, which must contain 
sugars. The bacillus obtained from Effront was much less sensi- 
tive, and, in contrast to the true B. bulgaricus, readily digested 
proteins. Other marked differences were found, and reasons are 
given for supposing that Effront’s bacillus was not a mere bio- 
logical modification of the true Yoghurt bacillus. Attention is 
directed to the difficulty of completely sterilising milk, to the ease 
with which the true B. bulgaricus is destroyed, and to the great 
possibilities of this taking place in commercial preparations, and 
the predominance in these of other strains of bacteria which re- 
main owing to incomplete sterilisation. S. B.S. 


The Comparative Rate at which Fluorescent and Non- 
fluorescent Bacteria are Killed by Exposure to Ultra-violet 
Light. W. E. Burae and A. J. Neitz (Amer. J. Physiol., 1915, 
88, 401—405).—Fluorescent bacteria are relatively highly resistant 
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to the deleterious action of ultra-violet rays. Like the lens protein, 
they are able to protect themselves from the coagulative effect of 
these rays by being able to convert rays of short wave-length into 
longer waves, and thus dispose of the energy of the absorbed short 


waves. This power is absent in non-fluorescent bacteria. 
W. D. H. 


The Influence of the Alternating Current on the Fermenta- 
tion of Living Yeast. Erik Hiaetunp (Biochem. Zeitsch., 1915, 
70, 164—170).—There is an increase in the zymase activity in 
living yeast when the culture is submitted to the action of an 
alternating current. This is most marked at the commencement 
of the fermentation, and may reach as much as 100%. After a 
time, however, the increase of the fermentation produced by the 
current diminishes, and when 20% of the sugar has been fermented, 
the rate is not larger than in the control experiments. The 
current does not lead to an increase in the hydrion concentration 
as compared with the increase in the control experiments. It is 
suggested that acids inhibit the acceleratory action of the altern- 
ating current. 8. B. 8. 


Carboxylase and Other Ferments of Yeast. Cart NEUBERG 
(Biochem. Zeitsch., 1915, 71, 1—103).—Experiments are quoted to 
illustrate the stability of ‘the carboxylase in permanent prepara- 
tions. The carboxylase is not destroyed when made from yeast- 
juice which has been heated for ten minutes at 54—55°; such a 
preparation was without fermentative action on sugar. The 
carboxylase also acts on pyruvic acid after the yeast-juice has been 
submitted to dialysis. Yeast in which the sugar-fermenting 
properties have been exhausted by fermentation retains the 
carboxylase which still exists in juices which have been kept for 
prolonged periods, and in which putrefaction even has started. 
The carboxylase action can take place between 10° and 20°. At 
such temperatures the action can be demonstrated, not only on 
pyruvic acid, but on other a-keto-acids, such as oxalacetic acid and 
methylethylpyruvic acid. The highest temperature of action is 
70° for the carboxylase of fresh yeast; for maceration juices or 
permanent preparations the critical temperature is 65—68°. The 
corresponding temperatures for the zymase action are 70° and 51°. 

The carboxylase reaction takes place best in the presence of a 
“buffer.” That generally employed was dipotassium hydrogen 
phosphate, and borates are equally effective. The action of the 
“buffers” is illustrated by a large number of curves, showing the 
relative rates of reaction for the decomposition of pyruvic acid in 
the presence and absence of buffers, when both fresh yeasts and dried 
preparations were employed. The carboxylase action is readily 
destroyed by previous treatment of the yeast with acids or alkalis 
and subsequent neutralisation. The carboxylase is very insensitive 
to the action of various organic substances, such as the alcohols, 
glycols, glycerol, acetone, pyridine, and the aldehydes. The 
majority of the experiments dealing with this subject were carried 
out with maceration juice, to avoid osmotic effects. 
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The influence of buffers on the carboxylase action on the 
higher keto-acids (oxalacetic and a-ketobutyric acids) was investi- 
gated. In these cases, the buffers (potassium phosphate and 
arsenate) did not exert the favourable influence that was noticed 
in the case of pyruvic acid. 

Carboxylase exists in plasmolysed yeast. 

The presence of pyruvate (and the exertion of a carboxylase 
action) does not inhibit the invertase action of yeast; rather it 
causes, generally, a slight stimulation of this action. The general 
conclusion is drawn that the invertase action is independent of 
that of the carboxylase. 

Experiments to determine whether carboxylase and zymase 
actions taking place simultaneously inhibit one another (that is, 
to determine whether the carboxylase is a part of the zymase com- 
plex) did not lead to results which warrant any definite conclusion. 

By treatment of a yeast with 2% of pyruvic acid at 37° for forty- 
eight hours, it loses both its carboxylase and zymase functions; 
similar treatment with 2% of dextrose leaves the fermentative func- 
tions intact. This action of pyruvic acid does not take place in 
the presence of a “ buffer.” 

Potassium pyruvate stimulates the fermentative activity of 
yeast-juice on various sugars, including dextrose, levulose, mannose, 
and the disaccharides sucrose and maltose. A similar activating 
action was observed with the salts of other keto-acids, including 
a-ketobutyric, a-ketohexoic, hydroxypyruvic, oxalacetic, a-keto- 
glutaric, phenylglyoxylic, phenylpyruvic, and hydroxypheny]- 
pyruvic acids. These are all derivatives of various amino-acids 
derived from proteins, and it is suggested that there is some 
natural relationship between the processes of alcoholic fermentation, 
fermentation in the absence of sugars, and protein metabolism. 

Experiments were carried out to determine the minimal amounts 
of material necessary to produce a carboxylase action, and these 
were found to be very small. 

The autofermentation of sixty-seven maceration juices was 
determined. In nearly all these cases, when the juices were pre- 
pared by the method described by the author, there was no auto- 
fermentation. 

Attention is directed to the great stability of invertase solutions, 
one of which was kept by the author for 800 days without under- 
going injury. S. B. 8. 


The Fermentation of Dihydroxymaleic Acid. Cari NEuBERG 
and Erwin Scuwenk (Biochem. Zeitsch., 1915, 71, 104—113).— 
Under the influence of living yeasts, as well as of dried prepara- 
tions and maceration juices, dihydroxymaleic acid undergoes de- 
composition at 16—18° to yield carbon dioxide and _ glycoll- 
aldehyde. The rate of decomposition is considerably greater 
than that of the spontaneous change which takes place under 
similar conditions in the absence of yeasts. The aldehyde was 
isolated in the form of the hydrazone, which was mixed with some 
of the osazone of hydroxypyruvic acid. The latter can be 
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separated from the former by extraction with a dilute solution of 
sodium carbonate. An improvement of Fenton’s method for the 
preparation of dihydroxymaleic acid is described. S. B. S. 


Phytochemical Reductions. X. Reduction of Glycoll- 
aldehyde to Ethylene Glycol. Car. Nrevuserc and Erwin ScHWENK 
(Biochem. Zeitsch., 1915, 71, 114-—117).—The glycol was obtained 
by adding the aldehyde to sugar—yeast fermentation mixture in a 
yield of about 30% of the theoretical quantity. It was isolated 
and identified by oxidation to glycollaldehyde, which was obtained 
in the form of its p-nitrophenylosazone. 8. B. 8. 


The Behaviour of a-Keto-acids towards Micro-organisms. 
III. The Putrefaction of dl-Methylethylpyruvic Acid [a-Keto- 
B-méthylvaleric Acid]. Cart Nevusperc and Bruno RewaLp 
(Biochem. Zeitsch., 1915, 71, 122—125).—It has been shown by 
Neuberg and Peterson (this vol., i, 356) that this acid under- 
goes asymmetric change in the presence of yeast-sugar fermenta- 
tions, yielding as chief product a d-amyl alcohol. It was therefore 
of interest to ascertain whether it also undergoes asymmetric 
change as the result of putrefaction. The chief product formed 
by micro-organisms from the acid was found to be a-methylbutyric 
acid, the d-variety being obtained mixed with about 70% of the 
racemic acid. A small amount of another acid, which is probably 
a hexoic acid, was also obtained. S. B. S. 


Changes in the Alcohol and Aldehyde Content of Yeast 
on Keeping and on Autolysis. Cart Nerusera and Erwin 
Scuwenk (Biochem. Zeitsch., 1915, 71, 126—132).—Perfectly fresh 
yeast does not contain acetaldehyde, but if kept, acetaldehyde is 
formed, which can be separated by washing the yeast with tap- 
water and centrifuging. If living yeast is kept in air-tight boxes 
at 5—10°, a marked increase in both the acetaldehyde and ethyl 
alcohol content can be detected. By the autolysis of both fresh 
and dried yeast in water saturated with carbon dioxide, an increase 
of both acetaldehyde and alcohol could be detected. There was 
no quantitative relationship between the increased acetaldehyde 
or alcohol formed, the increase in the amount of the former being 
always considerably larger than that of the latter. 8. B. 8. 


The Relationsbip of the Carboxylase to the Zymase. Car. 
Neusere (Biochem. Zeitsch, 1915, 71, 133—134).—The three 
species of Psewdosaccharomyces (germanicus, javanicus, indicus), which 
were found by Klécker to have no fermentative action on 
sugars, were also found to be without action on pyruvic acid. 
This is not due to the action of some inhibitory substance, but to 
the absence of a carboxylase, as the addition of an ordinary yeast 
to the mixtures containing these organisms and the substrates 
rapidly produced evolution of gas. S. B. 8. 


_ The Co-ferment Action of the Salts of a-Keto-acids. Cari 
NEUBERG and Erwin Scuwenx (Biochem. Zeitsch., 1915, 71, 
135—143).—It was found that a mixture of salts of a-keto-acids in 
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presence of dipotassium hydrogen phosphate could activate yeasts 
or yeast preparations which had been freed from the co-enzyme. 
No single salt was found to bring about this result. A mixture 
of potassium or calcium salts of the following acids was employed: 
pyruvic, aketobutyric, a-ketoisovaleric, a-ketohexoic, pheny]- 
glyoxalic, phenylpyruvic, p-hydroxyphenylpyruvic, hydroxy- 
pyruvic, oxalacetic, and a-ketoglutaric acids. These may be con- 
sidered as derivatives of amino-acids, and attention is directed to 
the possible connexion indicated by the experiments between the 
protein and carbohydrate metabolism of yeast. The properties of the 
co-enzyme of yeast and of the keto-acids indicate, furthermore, that 
there is nothing improbable in the assumption that the co-enzyme 
is a mixture of such acids. The amount of activation produced, 
however, by such an artificial co-enzyme is less than that produced 


by a natural one prepared (by dialysis, by heat, etc.) from yeast. 
S. B. S. 


The Mechanism of the Natural Formation of Succinic Acid. 
I. Formation by the Fermentation of a-Ketoglutaric Acid. Car. 
Nevupera and M. Rinaer (Biochem. Zeitsch., 1915, 71, 226—236). 
—By the action of fresh yeast or yeast-juice, a-ketoglutaric acid 
can be converted into succinic acid, and a nearly theoretical yield 
has been obtained. This formation is in marked contrast to the 
formation of succinic acid from glutaric acid, which only takes 
place in the presence of living and fermenting yeast. S. B. S. 


The Mechanism of the Natural Formation of Succinic Acid. 
II. The Formation of Succinic Acid by the Putrefaction of 
a-Ketoglutaric Acid. Cart Neusere and M. Rincer (Biochem. 
Zeitsch., 1915, 71, 237—244).—Succinic acid has been obtained by 
the putrefaction of a-ketoglutaric acid in yields varying between 
14 and 19%. In addition, formic, acetic, and propionic acids are 
formed. B. S. 


Phytochemical Reductions. XI. The Conversion of Ethyl 
Disulphide into Ethyl Mercaptan. Cart Nevusere and Erwin 
Scuwenk (Biochem. Zeitsch., 1915, 71, 118—121).—This reduction 
takes place according to the equation Et-S-S-Et+H,=2EtSH 
when the mercaptan is added to a sugar—yeast fermentation mix- 
ture. The mercaptan was isolated in the form of a pure lead salt. 


S. B. 8. 


Phytochemical Reductions. XII. The Conversion of 
Citronellal into Citronello]l. Paut Mayer and Cart NeEvusBeErG 
(Biochem. Zeitsch., 1915, 71, 174—179).—The above reduction takes 
place when citronellal is added to a yeast-fermentation mix- 
ture, the process being the same as many other reductions of 
aldehydes to alcohols, as described by Neuberg and his collabor- 
ators. The citronellol was isolated, and identified by the prepara- 
tion of the silver salt of the phthalyl ester, m. p. 123°, after 
recrystallisation from methyl alcohol. S. B. S. 
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The Reducing Enzymes of Dried Yeast (Lebedev) and of 
Rabbit Muscle. Artnur Harpen and Roranp Victor Norris 
(Biochem. J., 1915, 9, 330 —336).—The power of reducing methylene- 
blue is restored to washed, dried yeast by a number of oxidisable 
substances, but not by others. Lactic acid is in the former list, 
and is oxidised to acetaldehyde, but the yield is less than the lactic 
acid lost. Probably pyruvic acid is an intermediate product; this 
is decomposed by the yeast-carboxylase into acetaldehyde and 
carbon dioxide. Washed rabbit’s muscle also loses its power to 
reduce methylene-blue, and this is restored by various substances ; 
but the enzyme concerned is different from that in yeast, since 
acetaldehyde restores the power to washed muscle, but not to 
washed, dried yeast. W. D. H. 


An Oxalic Acid Producing Penicillium. James N. Currie and 
Cuartes Tuom (J. Biol. Chem., 1915, 22, 287—293).—P. oxalicum 
forms oxalic acid as the chief product of its metabolism, but less 
rapidly than Aspergillus niger. The biological significance of this 
is still obscure. W. D. H. 


Normal and Abnormal Permeability. W. J. V. OsrerHnour 
(Amer. J. Bot., 1915, 2, 93—94).—The permeability in sea-water, 
regarded as the normal permeability of Laminaria, whilst less 
than that in sodium chloride, is not the minimum permeability, 
and the resistance in sea-water is not the maximum, so that it is 
not correct to speak of the “normal permeability” of protoplasm 
to salts unless by “permeability” merely a rate of penetration 
considerably lower than that found in dead cells is meant. 

N. H. J. M. 


Extreme Alterations of Permeability without Injury. W. 
J. V. Osvernovurt (Bot. Gaz., 1915, 59, 246—253).—-By the employ- 
nent of quantitative methods, it is shown that the permeability of 
protoplasm may be increased to 20% above normal, and decreased 
to 39% below normal, without causing injury. 

In the course of metabolism, a great number of substances are 
produced which affect the permeability of protoplasm, so that 
under normal conditions considerable fluctuations in permeability 
may occur. The whole course of metabolism may be,controlled in 
this manner, since it depends on the exchange of substances 
between the cell and its environment. N. H. J. M. 


Decrease of Permeability Due to Certain Bivalent Cations. 
W. J. V. Osrernout (Bot. Gaz., 1915, 59, 317—-330).—It is shown 
that whilst no univalent cation (except H) is able to decrease 
permeability, all the bivalent cations investigated (Mg, Ca, Ba, 
Sr, Mn, Co, Fe, Ni, Zn, Cd and Sn) produce marked depressions. 

N. H. J. M. 


Assimilation of Carbon Dioxide by Plants. P. N. Rarkow 
(Chem. Zeit., 1915, 39, 657—659).—A new theory of the essimilation 
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of carbon dioxide, based chiefly on the properties of chlorophy]|| 
and the presence in water of the oxonium compound H,O:OH, or 
H,O:H(OH). The initial process is the production from chloro- 
phyll (Ch), carbon dioxide, and water of a compound Ch:0:C:0H,, 
which in presence of light at once changes to Ch:OH-CH:0:0. 
This, under the influence of light, parts with oxygen, yielding 
Ch:OH-CH, which again forms an oxonium compound with chloro- 


| 
phyll and the group H-O-C-H. 


Simultaneously with the liberation of oxygen, the remaining 
complex may decompose into chlorophyll and tsoformaldehyde. It 
is, however, considered more probable that chlorophyll is in part 
liberated, and that the rest polymerises. 

The production of isoformaldehyde as the first product of 
assimilation, instead of formaldehyde, renders the explanation of 
the formation of carbohydrates more easy than is the case with 
Baeyer’s theory. The production of fructose, for example, is to be 
expected as a consequence of the power of isoformaldehyde to form 
aldopentoses. It also makes possible the formation of pentoses as 
primary products instead of secondary products from hexoses. 

According to the oxonium theory, half of the oxygen which is 
liberated is derived from carbon dioxide and half from water. 

N. H. J. M. 


The Properties of a Chromogen Univereally Di-tributed in 
Plants. J. Woirr and (MiLE.) Napta RoucHEeLMANN (Compt. rend., 
1915, 161, 399—401)—A continuation of the study of the 
chromogen already described (this vol., i, 632). A large number 
of families of plants have been examined, and the chromogen found 
to be present. It turns brown under the influence of laccase or 
of carbonates of the alkalis or alkaline earths. When it is heated 
with sulphuric acid and resorcinol, and the product diluted with 
water and made alkaline, the resulting liquid is strongly fluorescent. 
The reaction with laccase and hydriodic acid (loc. cit.) is pre- 
vented by the presence of quercitannin. The presence of the 
chromogen prevents the oxidation of guaiacol by laccase. The 
authors do not agree with Palladin’s views that the chromogens 
exist in the plants in the form of prochromogens or glucosides (com- 
pare A., 1910, i, 760), since the glucosides populin, solanin, 
arbutin, amygdalin, and salicin do not give the reactions for this 
chromogen, whilst extracts of the plants from which these gluco- 
sides come do give the reactions. Guaiacol is the only well-defined 
aromatic compound which approaches the chromogen in its 
sensitiveness to the combined action of laccase and hydriodic acid. 

W. G. 
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The Preparation of Ethyl Bromide. Frank Epwin Weston 
(T., 1915, 107, 1489—1490).—The author has worked out the best 
conditions for the preparation of ethyl bromide ; these are to avoid 
any excess of alcohol, or a high temperature, and to use sodium 
bromide in place of the more expensive potassium salt. 

Absolute alcohol (1 mol.), mixed with 5—10% of its weight of water, 
is treated in the cold with sulphuric acid (1 mol. + 5%) and to the cold 
mixture very coarsely powdered sodium bromide (1 mol.) is added. A 
2-litre flask is sufficient to take 6 gram-molecular weights of the 
reagents. The mixture is heated very gently, first on a water-bath and 
then on a sand-bath, the rise in temperature being carefully regulated 
so as just to maintain a steady distillation of ethyl bromide and to 
prevent frothing. The only loss is of hydrogen bromide at the 
commencement of the heating, the yield of purified ethy: bromide, b. p. 
38°5—39°5°, being 80—90% of the theoretical. D. ¥. T. 


Preparation of Acetic Anhydride. Bosniscne Evecrricitits- 
A.-G. (Hng. Pat., 23190, Nov., 1914; from J. Soc. Chem. Ind., 1915, 
34, 982).—Acetic anhydride is formed when ethylidene diacetate is 
heated sufficiently above its boiling point, especially in the presence of 
a catalyst. Thus, when 100 grams of vaporised ethylidene diacetate, 
b, p. 169°, are conducted through a tube filled with pieces of pumice, 
at 250—300°, at the rate of 70 grams per hour for each litre of tube 
capacity, the product contains acetaldehyde (25°39) acetic acid (17-19%) 
acetic anhydride (49%), and unchanged material (7%). The yield of 


pure acetic anhydride obtained after a fractionation is 43 grams. 
J.C. W. 


Catalytic Hydrogenation of Fatty Acids. H. Dusovirz (Chem. 
Zentr., 1915, i, 1301—1302; from Seifensieder Zeit., 1915, 42, 
304—306).—A laboratory method for the hydrogenation of oleic acid 
is described. The hydrogen employed is prepared from arsenic-free 
zinc and is purified by passing it successively through a mixture of 
ferric oxide and sawdust, potassium dichromate and sulphuric acid, 
sodium hydroxide solution, a tube containing palladium, and con- 
centrated sulphuric acid. The catalyst is obtained by dissolving 
50 grams of nickel nitrate in hot water, adding pumice-stone washed 
previously with hydrochloric acid and ignited, evaporating the mixture, 
and igniting the residue in a nickel basin until all nitric acid has been 
expelled ; the ignited residue is then packed into a tube 163 cm. in 
length. The oleic acid, dried previously at 110°, is contained in a flask 
connected with one end of the tube, the air is exhausted from the 
whole apparatus, and the hydrogen then passed through the oleic acid 
heated at 270°; the tube containing the catalyst is heated at 300—350°, 
the nickel oxide having been reduced in a current of hydrogen under 
reduced pressure at 100°. The hydrogen bubbling through the oleic 
acid carries with it a quantity of oleic acid vapour (a low pressure 
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being maintained in the apparatus) and the gaseous mixture passes 
into the tube containing the catalyst, where hydrogenation of the acid 
takes place. W. Pa 


The £-Lactone of as-Dimethylmalic Acid. Erwin Ort (Ber., 
1915, 48, 1350—1353).—In extension of the earlier work (Ott, A., 
1913, i, 1302) on the fission of certain B-lactonic esters, the behaviour 
of the methyl ester of the B-lactone of as-dimethylmalic acid has been 
examined. 

The £-lactone, 00<Gy. >CH-CO,H, was converted through its 
ammonium and silver salts into the methyl ester, b. p. 70—72°/0°04 mm. 
When distilled under a pressure of 18 mm., decomposition occurred to 
an appreciable extent with formation of carbon dioxide and methyl 
BB-dimethylacrylate, the most marked effect being produced by dis- 
tillation in a vacuum over a feebly glowing platinum spiral. No 
indication was observable of the formation of dimethylketen, which 
would be expected if the decomposition even in part followed a course 
analogous to that observed with the isomeric series (Joc. cit.). The 
relative position of the carbony! group in the structures 


go—-9 wna 290 
CMe,*CH-CO,Me CMe,*CR-CO,Me 
thus appears to decide the course of the fission. DF, Tf. 


A New Oxidation Product of Cholic Acid. Hans Princsnem 
(Ber., 1915, 48, 1324—1327).—By oxidation of cholic acid in warm 
potassium hydroxide solution with bromine the author has obtained 
biliobanic acid, C,,H,,O-;, needles, m. p. near 285°, aj’ +22°4° in N- 
sodium. hydroxide solution; the molecular weight in urethane is in 
accord with the formula given. The new acid could not be made 
to react with the usual reagents for ketonic substances, and in this 
resembles cilianic acid (Schenck, A., 1913, i, 1042), which is an 
oxidation product obtained from cholic acid with hot alkaline potassium 
permanganate solution. eS 4 


Preparation of Salts of Formaldehyde-sulphurous Acid with 
Aluminium Oxide. Cunem. Fapr, von Heypen (U.S. Pat., 1149712 ; 
from J. Soc. Chem. Ind., 1915, 34, 962).—Equimolecular proportions 
of aluminium oxide, formaldehyde, and sulphurous acid form a soluble 
salt, from which sodium carbonate precipitates aluminium hydroxide 
and strong acids expel sulphur dioxide. J.C. W. 


Preparation of Acetaldehyde from Acetylene. Farswerke 
vormM. Meister, Lucius, & Brininae (U.S. Pats., 1151928 and 
1151929; from J. Soc. Chem. Ind., 1915, 34, 1031).—Acetylene is 
oxidised by a mercury compound in the presence of a substance capable 
of impeding the separation of mercury, such as a ferric salt (sulphate) 
or a sexavalent chromium compound (chromic acid). J.C. W. 


Alkamines and a Process for Producing Same. Ext Litiy 
& Co. (U. S. Pat., 1150251; from J. Soc. Chem. Jnd., 1915, 34, 
982).—Alkamines of the general formula, 

NXX"”CH,°CY(OH)-[CH,],°CH,, 
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in which X and X’ are alkyl radicles or hydrogen, and Y is a univalent 
group which can be introduced by means of its organomagnesium 
haloids, are prepared by treating chloromethyl w-bromopropy! ketone 
with magnesium alkyl haloids and condensing the tertiary carbinols so 
formed with substituted amines. Special claim is made for dimethyl- 
aminomethylethyl-n-amylearbinol, NMe,*CH,*CEt(OH):[CH,]|,-CHg. 
J.C. W. 


Alkamine, and a Process for Producing Same. Ex LIiLty 
& Co. (U.S. Pat., 1150252 ; from J. Soc. Chem. Ind., 1915, 34, 982).— 
Epichlorohydrin is treated with organomagnesium haloids, the 
resulting secondary alcohols are oxidised to ketones, these are again 
treated with Grignard compounds, and the tertiary carbinols are then 
condensed with substituted amines, For example: epichlorohydrin is 
treated with magnesium isobutyl bromide, the chloromethylisoamyl] 
carbinol is oxidised to the ketone, this is converted into chloromethyl- 
ethylisoamylcarbinol by the agency of magnesium ethyl bromide, and, 
finally, the tertiary alcohol is condensed with dimethylamine, to form 
dimethylaminomethylethylisoamylcarbinol, 

CH Me,°CH,°CH,*CEt(OH):CH,:N Me,. 
J. C. W. 


Alkamine Esters, and Process for Producing Same. Ext Litty 
& Co. (U.S. Pat., 1150253 : from J. Soc. Chem. Ind., 1915, 34, 982).— 
Dimethylaminomethylethylisoamylcarbinol (preceding abstract) is acyl- 
ated. The benzoate is specially claimed. The alkamine esters are 
local anzesthetics. J. C. W. 


Esters of Alkamines and Process for Producing Same. 
Ext Litty & Co. (U.S. Pat., 1150580 ; from J. Soc. Chem. Jnd., 1915, 
34, 983).—Esters of the formula NXX!-CH,-CZ(OY)-[CH,],°CH,, 
in which X and X! are alkyl groups or hydrogen, Y is an acid radicle, 
and Z is a univalent group which can be introduced by the Grignard 
reaction, are claimed. Particular mention is made of the benzoate of 
dimethylaminomethylethyl-n-amylcarbinol, 

N Me,°CH,°CEt(OBz)-[CH,],°CH,. 
J.C. W. 


Reactions in Liquid Ammonia. II. 1. Action of Acid 
Amides on the Amides, Imides, and Nitrides of Certain 
Heavy Metals. 2. Metallic Salts of Acid Ammono-esters. 
Epwarp C. Franxuin (J. Amer. Chem. Soc., 1915, 3'7, 2279—2295).— 
Franklin and Stafford (A., 1902, i, 748) have shown that certain acid 
amides and potassamide interact in liquid ammonia solutions in a 
manner analogous to the interaction of acids and bases in aqueous 
solutions, and Franklin (A., 1905, ii, 581) has formulated a system of 
acids, bases, and salts on the basis of ammonia as the typical 
substance, 

It has now been found that the amide of silver, the imides of lead and 
copper, and the nitride of thallium dissolve in liquid ammonia solutions 
of acetamide, benzenesulphonamide, and p-toluenesulphonamide to form 
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well-crystallised, metallic derivatives of the acid amides. Siélver- 
acetamide, CH,-CO-NHAg, is formed by the action of acetamide 
on silver amide, thus : 
AgNH, + CH,:CO-NH, =CH,°CO-NHAg+ NH, ; 
it erystallises from cold liquid ammonia as the diammonate, 
CH,°CO-NHAg,2NH,. 
Thallous acetamide, CH,*CO-N HT1, obtained from acetamide and thallous 
nitride, also furnishes a diammonate. The following compounds are also 
described. Lead-acetamide ; silver-benzenesulphonamide, C,H,"SO,-NHAg, 
and its mono- and di-ammonates ; thallous-benzenesulphonamide, 
C,4,°S0O,-NHTI, 
and its mono- and di-ammonates; thallous-p-toluenesulphonamide, 
C,H,Me-SO,*NHTI, and its ammonate ; cuprous-p-toluenesulphonamide 
diammonate, C,H,Me’SO,-NHCu,2NH, ; cupric-p-toluenesulphonamide, 
(C,H,MeSO,°NH),Cu; cuprous-benzenesulphonamide, C,H,*SO,*NHCu, 
and its diammonate ; cupric-benzenesulphonamide tetrammonate, 
(C,H,°SO,*NH),Cu,4NH,, 
and the heptammonate. 

It is shown that such compounds as acetanilide and benzylacetamide 
are to be regarded as acid ammono-esters which in liquid ammonia 
solutions react with ammono-bases, just as acid amides do, to form 
ammono-salts. By the action of silver amide on acetanilide in liquid 
ammonia solution, silver-acetanilide, CH,*CO-NPhAg, is produced ; its 
ammonate was also prepared. Thallous-acetanilide, CH,*CO*NPhTl, 
potassium-acelobenzylamide ammonate, CH,*CO-N(CH,Ph)K,NH,, and 
potassium-aceto-p-phenetidide, CH,*CO-N(C,H,-OEt)K, are also de- 
scribed. E. G. 


Preparation of Carbamide. Bapiscue Awitin- & Sopa-Faprix. 
(Eng. Pat., 24117, Dec., 1914; from J. Soc. Chem. Jnd., 1915, 34, 
924).—The mixture of the compounds of carbon dioxide with ammonia 
is heated in an autoclave, and the product is then transferred to a 
vacuum still and heated at about 75°. The unchanged ammonium 
compounds distil as carbon dioxide and ammonia and reunite in the 
cooled receiver, leaving carbamide and water in the still. The water 
is then removed by continuing the vacuum distillation, after changing 
the receiver. J.C. W. 


Ring Formation. I. The Kaufler Formula for Derivatives 
of Diphenyl. Eustace Esenrzer Turner (T., 1915, 10'7, 1495—1500). 
—The author has obtained results which, although not necessarily 
disproving Kaufler’s formula for diphenyl (A., 1907, i, 307, 794 ; also 
Cain, T., 1914, 105, 1437), are difficult to reconcile with that view of 
the structure of diphenyl. 

Although 2: 2'-dibromodiphenyl reacts with sodium, producing 
o-diphenylene (Dobbie, Fox and Gauge, T., 1911, 99, 963), 4:4- 
dibromodiphenyl fails to give any p-diphenylene under similar con- 
ditions, a result which does not seem to accord well with the idea that 
the 4: 4’-positions in diphenyl approach more closely than the 2: 2- 
positions. Also the 4:4’-dinitrodiphenyl derivatives, on treatment 
with sodium amalgam, show no tendency to form a closed ring con- 
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taining an azo- or azoxy-group, whereas 2:2’-dinitrodiphenyl does so 
(Tiuber, A., 1891, 570). 

The evidence produced by Cain (loc. cit.) in the ready condensation 
of a-diketones such as benzil with benzidine whilst phenanthraquinone 
fails to give such a reaction, is weakened by the fact that acetylacetone 
refuses to form a cyclic compound with benzidine. When benzidine 
is warmed with an excess of acetylacetone, a vigorous reaction sets in 
with formation of diacetylisopropylidenebenzidine, 

C,,H,(N:CMe-CH,"COMe),, 

pale yellow or brown crystals, m. p. 198°; tetrabromide, colourless 
needles. When the condensation product 
N N is warmed with sulphuric acid, 2 : 4 : 2’: 4’- 
Me’ \“™\ f\ i Ne tetramethyl-6 : 6’-diquinolyl (annexed 
| formula) is produced. If the interaction 
Pel NS of benzidine gnd acetylacetone is so 
Me Me _ effected in boiling xylene solution that 
the former reagent is always present in 
considerable excess, only one amino-group is attacked, the product being 

monoacetylisopropylidene benzidine, 

NH,°C,H,°C,H,-N:C Me-CH,-COMe, 

pale yellow crystals, m. p. 137°; hydrochloride, colourless ; platini- 
chloride, prepared only with cold solutions, yellow, crystalline solid ; 
picrate, yellow needles of no definite m. p. This condensation product 
resembles the diacetylisopropylidene derivative in stability towards 


alkali and in ready hydrolysis by acids. D. F. T. 


Some Crystallographic Properties of Aniline Nitrate. 
Frep. WaLLeRant (Compt. rend., 1915, 161, 479—480).—Aniline 
nitrate, orthorhombic at the ordinary temperature, crystallises from 
water in very flat plates parallel to the faces g’, the plane of easy 
cleavage, and the plane of the optical axes. The faces mand 6!/, are, 
on the contrary, very reduced. Crystallised from alcohol, the crystals are 
octahedra, showing only the faces b'/, without traces of faces g’. It is 
a further example showing that the frequency and development of a 
face depend essentially on the conditions of crystallisation. Further, 
aniline nitrate is dimorphous, being transformed at 97°6° into mono- 
clinic crystals, showing striations parallel to one plane under the 
influence of pressure. The transformation is reversible and indirect. 
A plate having orthorhombic cleavage, on heating at 97°6° 1s con- , 
verted into monoclinic fibres not having any orientation, which on 
cooling are transformed, assuming the first orientation. This change 
takes place without superheating or crystalline superfusion, with quite 
a noticeable development of heat. W. G. 


The Constitution of the Salts of Benzylideneanilines. A. 
Hanrzsca (Ber., 1915, 48, 1340—1344).—In reply to Franzen and 
Henglein (this vol., i, 230), who favour the structure CHRCI-NHR for 
the hydrochlorides of the benzylideneanilines, the author insists on the 
character of these as true ammonium salts of the formula CHR:NRHCI. 
and suggests explanations for the abnormal behaviour of the salts and 
dibromides of these bases. D. F. T. 
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Stereochemistry of Quinquevalent Nitrogen. III. Auto- 
racemisation of Optically Active Ammonium Compounds. 
Suiceru Komarsu (Mem. Coll. Sci., Kyoto Imp. Univ., 1915, 1, 
231—248. Compare A., 1913, i, 39).—With a view of discovering 
the cause and the mechanism of autoracemisation in optically active 
ammonium compounds, the author has determined, polarimetrically, 
the velocity of inversion of certain iodides. In chloroform which had 
been kept in the dark in a cold place for a year, the results were the 
following :—(1) y-d-phenylbenzylmethylallylammonium iodide, at 25°, 
had k=0°0017, (2) at 30°, = 0°0038 ; (3) y-l-phenylbenzylmethylally]- 
ammonium iodide, at 25°, had k=0-0014; (4) a-d-phenylbenzylmethyl- 
allylammonium iodide, at 25°, had &= 0-0019, and (5) at 30°, k= 0°0023 ; 
8 /-phenyibenzylmethyl-n-propylammonium iodide, at 25°, had 
k=0°0016. In chloroform which had been treated with water, with 
sulphuric acid, and distilled, (6) a-d-phenylbenzylmethylallylammonium 
iodide, at 25°, had k=0°0014, whilst in this same chloroform, after it 
had been made V/2000 with hydrogen chloride, (7) at 25°, 4 =0°0012. 
The inversion of a-d-phenylbenzy]methylallylammonium iodide was also 
examined (9) in allyl alcohol at 25°; and that of /-phenylbenzyl- 
methyl-n-propylammonium iodide at 25° in (10) acetonitrile, and in 
alcohol containing 20 per cent. of the following substances, 
(11) amylene, (12) a-crotonic acid, (13) butyric acid, (14) carbon 
tetrachloride, (15) acetylene dichloride, (16) chlorobenzene. The fact 
that the inversion constants of a- and y-d-phenylbenzylmethylallyl- 
ammonium iodide in chloroform are the same, whilst their specific 
rotations are different, is considered to support Halban’s decomposition 
theory rather than Pope’s dissociation theory. The ultraviolet 
absorption spectra of (1) a freshly-prepared chloroform solution of 
d-phenylbenzylmethylallylammonium iodide, [2] the same solution 
after keeping for a day, and (3) an equivalent solution of methylallyl- 
aniline, were photographed. The results are regarded as substantiating 
the above view that when a- and y-d-phenylbenzylmethylallylammonium 
iodides are dissolved in chloroform, they decompose into methylallyl- 
aniline and benzy] iodide, the decomposition products then recombining 
to form y-r-phenylbenzylmethylallylammonium iodide. Some other 
decomposition experiments are also held to support this conclusion. 
Since the value of the constant in experiments (1), (2), (4), and (7), above, 
is practically the same, it is considered that the primary cause of the 
reaction is to be ascribed to the solvent itself, and not to any catalytic 
action of halogen acid derived from the chloroform or from other 
impurities present in it. The effect of different solvents on the 
velocity of the change is indicated by the time (in hours) required for 
half change: chloroform, 3; amylene, 3; chlorobenzene, 48; carbon 
tetrachloride, 49 ; acetylene dichloride, 52; acetonitrile, 53; crotonic 
acid, 58; allyl alcohol, 119. From this it is concluded that the 
decomposition of the optically active substance is caused by the 
residual affinity of the solvents due to the presence of a multivalent 
element or unsaturated linking. Cooling curves are also given for 
d- and r-a-phenylbenzylmethylallylammonium iodide. 7 

T, 8. Pa. 
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Metaquinonoids. Eva. Bampercer (Ber., 1915, 48, 1354—1357). 
—In an endeavour to decide the structure of the o0-diazoxides 
produced by diazctising o-aminophenols, the author has attempted to 
prepare similar compounds from m-aminophenols. The entire lack of 
success is possibly connected with the impossibility of producing a 
hexacyclic metaquinonoid and so may be regarded as evidence in 
favour of the structure O:C,H,:N, for the o-diazoxides. 

2:4:6-Tribromo-m-nitrophenol, when reduced with tin and hydro- 
chloric acid, yields only m-aminophenol, no tribromo-m-aminophenol 
being obtained, although a little of the latter is produced if reduction 
is effected with iron and acetic acid. 2: 4:6-Tribromo-m-aminophenol 
is best prepared by bromination of m-aminophenol in acetic acid, the 
m. p. being 119° instead of that accepted hitherto; diazotisation 
under various conditions gave no indication of the formation of a 
diazoxide. 

Treatment of 4:6-dinitro-m-aminophenol in alcoholic suspension 
with nitrous gases gave rise to the formation of 2 : 4-dinttroresorcinol 
monoethyl ether, OH-*C,H,(NO,),"OEt, yellow prisms, m. p. 122 —122°5°, 
the constitution of which was determined by conversion into 
2: 4-dinitroresorcinol by heating with hydrochloric acid at 180 —200°. 

dD. F. F. 


Some Homologues of Menthol. Eyvinp Baprker (Bull. Soc. 
chim., 1915, [iv], 17, 360—367).—The author has prepared a number 
of homologues of menthol by reducing the corresponding derivatives of 
menthone by means of sodium in ether saturated with water. The 
following are described : 

Methylmenthol, C,,H,,"OH, a viscid liquid, b. p. 129—130°/32 mm. ; 
Di* 09124; x} 14692; [a]p — 2°26’, giving with acetic anhydride an 
acetate, b. p. 1259/17 mm. ; Di’ 09313 ; n® 1°4578; [a]f —18°7’. 

Ethylmenthol, C,,H,.*OH, b. p. 124°/13 mm. ; DiS 0°9246 ; xP 1°4769 ; 
[al> +4°55’, giving an acetate, b. p. 131—132°/14 mm.; Di 0°9366 ; 
ny 14636; [al — 6°6’. 

Propylmenthol, C,,H,.-OH, b. p. 141—145°/27 mm.; Dj} 0:9075; 
ny 14675; [al> +29°7', giving an acetate, b. p. 152°/30 mm. ; 
DP 09515; ni} 14741; [a]F +858’. 

isoAmylmenthol, C,,H.*OH, a clear liquid, b. p. 150°/23 mm.; Dj 
08985 ; nP 14661; [al> +33°44’. 

, C:CHPh ‘ 

Benzylidenementhone, C,H, ,< re 0 , When reduced in the same 
way, gave benzylmenthol, C,-H,.-OH, b. p. 203—205°/24 mm.; Di’ 
09819; mn} 15257; [a]? -— 43°19 (compare Semmler, A., 1904, 
i, 260). 

Benzylmenthone, b. p. 177°/8 mm.; DiS 0°9979; mi? 1:5232; 
(ali) +28°4’, was prepared from benzyl chloride and menthone by 
Haller’s method (compare A., 1904, i, 600), a small quantity of the 
dibenzyl derivative, m. p. 52°, being obtained at the same time. 
All the above rotations were obtained in benzene solution. 

W. G. 
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Preparation of Derivatives of 8-Amino-8-naphthol. Bapiscur 
Antin- & Sopa-Fasrrk (Zng. Pat., 8058 of 1915; from J. Soc. 
Chem. Jnd., 1915, 34, 828).—Halogenated 8-benzoylamino-8-naphthols, 
containing halogen in the benzene nucleus only, are prepared by 
the action of a halogenated benzoyl chloride, in the presence or 
absence of substances like sodium acetate which can fix hydrogen 
chloride. 8-0-Chlorobenzoylamino-8-naphthol is mentioned. 


J.C, W. 


Action of Magnesium Phenyl Bromide on Tellurium Di- 
haloids. Kart Leprrer (Ber., 1915, 48, 1345—1350).—Tellurium 
dibromide reacts vigorously with an ethereal solution of magnesium 
phenyl! bromide ; by distillation of the product, diphenyl and diphenyl 
telluride can be obtained whilst the residue contains tellurium and 
dipheny] ditelluride. Tellurium chloride and iodide gave similar 
results, the yield reaching 70% of dipheny! telluride in the interaction 
of tellurium iodide and magnesium pheny] iodide. 

Diphenyl ditelluride, the first organic ditelluride to be isolated, forms 
long, red fibres, m. p.53—54°. When treated in alcoholic solution with 
sodium it decomposes partly into tellurium and diphenyl! telluride, but 
also gives rise to some phenyl telluromercaptan, which was separated as 
the mercury chloride derivative, C,H,*Te-HgCl,a yellow, amorphous solid, 
decomp. near 90°. Oxidation with nitric acid converted the ditelluride 
into the mixed anhydride of nitric and phenyltellurinicacids, NO,-TePhO, 
needles, m. p. 232—233°, from which by careful successive treatment 
with sodium hydroxide and hydrochloric acid, phenyltellurinic acid, 
TePhO-OH, was obtained as a white powder, m. p. 210—211°; the 
selenium analogues of these compounds have already been described 
(Krafft and Lyons, A., 1896, i, 304). 

A solution of dipheny] telluride in benzyl bromide gradually deposits 
a crystalline mass of diphenylbenzyltelluronium bromide, 

TePh,Br-CH,Pb, 
m. p. 90—91°, which is converted by silver hydroxide and water into 
the corresponding hydroxide, a yellow oil very soluble in water ; this 
gives a sparingly soluble picrate. D. F. T. 


Reaction between Alkalis and Metol and Quinol in Photo- 
graphic Developers. Francis C. Frary and Apotpn H. Nierz 
(J. Amer. Chem. Soc., 1915, 3'7, 2273—2279).—In the work on the 
single potential of developers (this vol., ii, 815) it was observed that 
the addition of quinol caused a change of 30 millivolts in the hydrogen 
potential of a solution containing sodium carbonate and sulphite. As 
this indicated a combination between the alkali and the reducing agent, 
it was considered that the hydrogen potentials might be applied to a 
study of the reactions which take place when the developer is mixed. 
Determinations of the hydrogen potentials of sodjum hydroxide 
solutions and the hydrolysis constant of sodium carbonate (this 
vol., ii, 816) have supplied the data necessary for the purpose. 

The investigations now described have indicated that in the reaction 
between sodium hydroxide and quinol, either a mono- or a di-quinoxide 
may be formed according to the conditions. In the case of sodium 
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carbonate and quinol, in the concentrations usually used for developers, 
most of the quinol would be converted into the monoquinoxide if 
sodium sulphite was not present. When sulphite and carbonate are 
both present, the quinol seems to be shared between them. Complete 
oxidation of a quinol developer can be effected without changing its 
alkalinity. In the absence of a sulphite, metol (1 mol.) seems able to 
combine with 3 mols. of sodium hydroxide. E. G. 


Dialkyleyclohexadienes and their Carboxylic Acids. K. von 
Auwers and R. Hinterseser (Ber., 1915, 48, 1357—1376).—A 
re-examination of the earlier results (von Auwers and Hessenland, A., 
1908, i, 550, 551) as to the structure of the dialkyleyclohexadiene 
and the diolefinic cyclohexadienecarboxylic acid obtainable from 
1 ; 4-dimethyl-4-dichloromethyl-A®-cyclohexen-5-one (dichloropulenen- 
one) by warming with alcoholic potassium hydroxide. The previous 
decisions as to structure are confirmed. 

1 : 4-Dimethyl-A!**-cyclohexadiene-3-carboxylic acid (A!**-dihydro-p- 
xylic acid) obtained by the action of alcoholic potassium hydroxide on 
dichloropulenenone, has m. p. 41—42°, b. p. 139—140°/14mm., D{’ 1043, 
ni, 14927. When reduced in boiling amyl-alcoholic solution by 
sodium, this acid yielded 1 : 4-dimethyl-A®*-cyclohexene-3-carboxylic acid, 
prisms or rhombohedra, m. p. 71°, b. p. 136—138°/14—15 mm., 244°/ord. 
pressure (methyl ester, a colourless oil, b. p. 77°5—79°5°/12 mm., 
200°/ord. pressure, D{? 0°968, np 1:4577), the constitution of which 
is demonstrated by its oxidation with cold alkaline permanganate to 
b-acetyl-B-methylvaleric acid, C,H,,0, (p-nitrophenylhydrazone, orange 
coloured crystals, m. p. 194—195°). This result, together with the 
spectrochemical and other evidence, suggests that the cyclohexadiene 
acid has the structure CH OH OMe? CCH, in accordance with 
its description above. This acid can be converted into 1 : 4-dimethyl- 
A!'3.cyclohexadiene by heating at 120—125° in a current of hydrogen 
or by treating its dibromide with sodium, the product having 
b. p. 135—136°, D7 0°833, n> 14804. Confirmatory evidence of the 
structure of this hydrocarbon is supplied by successive bromination 
and treatment with diethylaniline, when p-xylene is produced, and by 
oxidation with ozone to acetonylacetone. 

Under similar treatment with alcoholic potassium hydroxide, 
1-methyl-1-dichloromethy]-4-ethyl-A°-cyclohexen-2-one was converted 
into 1-methyl-4-ethyl-A''*-cyclohexadiene-3-carboxylic acid, b. p. 
152°5—153°/13 mm., Dj 1°024, nj 1°4965; 1-methyl-4-isopropyl- 
Al'5.eyclohexadiene-3-carboxylic acid, m. p. 83—84°, b. p. 170°/12 mm. 
(sodium salt, pearly leaflets; silver salt, colourless; ethyl ester, 
b. p. 128°/11 mm., D? 0°975, nf 14987) was obtained in like 
manner. Final proof of the structure of the latter acid is still 
lacking. 

The substance described as 1-methyl-4-isopropyl-A! *-cyclohexadiene 
(von Auwers, A., 1909, i, 596), on oxidation with ozone, gives rise to 
aa-dimethylacetonylacetone, so that if not identical with a-terpinene it 
must at least consist largely of this hydrocarbon. D. F. T. 

3 s* 
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Unsaturated Hydroaromatic Acids. K. von Avuwers and 
W. Treppmann (Ber., 1915, 48, 1377—1388).—Dehydration of 
ethyl 1 : 3-dimethyl-A*-cyclohexen-5-ol-5-acetic acid, 


CMe—-CH i 
CH,<oHMe-CH,7 OOH) CH,°CO,Et, 


gives rise to ethyl 1 : 3-dimethyl-A’-cyclohexenylidene-5-acetate, 
Me——CH ° 

one OH, >CH:CH-CO,Et, 
(von Auwers and Peters, A., 1910, i, 841) ; the corresponding free acid, 
when reduced in sodium carbonate solution by sodium amalgam, is 
converted into | : 3-dimethyl-A*-cyclohewenyl-5-acetic acid, 

CHMe:CH 

CHy<oHMe-CH,> © CH2 OOH, 
an oily substance, b. p. 159—160°/20 mm., D?? 0°993, nj) 1°4767 ; the 
ethyl ester, an oil, b. p. 114—115°4°/13°5 mm., Dj’ 0:938, n? 1°4577, 
gives an oily dibromide; the amide, leaflets, m. p. 152—154°, was 
obtained by the action of aqueous ammonia on the chloride, the latter 
being prepared by treating the acid with thionyl chloride. The above 
decision as to the structure of the new acid was confirmed by oxidation, 
when an oily ketomonocarboxylic acid was obtained which gave a silver 
salt approximating to the composition C,H,,O,Ag. An endeavour was 
made to prepare the above acid in an independent manner by treating 
1 : 3-dimethyleyclohexan-5-one with zinc and ethyl bromoacetate in the 
presence of benzene, the product being ethyl 1 : 3-dimethylcyclohexan- 
B-0l-5-acetate, CHC oH MeOH > C(OH)CH,"CO,Et, a viscous oil of 
pleasant aromatic odour, b. p. 137-5—139°/18 mm., D7? 0985, nF 1°4543, 
which when heated with potassium hydrogen sulphate at 160° gave 
ethyl 1 : 3-dimethy]-A*-cyclohexenyl-5-acetate as a colourless oil, b. p. 
116°/14 mm., Dj’ 0°936, n> 1°4580; this on hydrolysis gave the 
corresponding acid as a crystalline mass, leaflets, m. p. 56—57°, b. p. 
150—151°/15 mm. Di? 0°993, n> 1:4766, both in the supercooled 
condition. In spite of the agreement in the physical data, it was not 
found possible to cause the oily acid to crystallise by inoculating with 
a little of this solid product, but the identity of the two products appears 
to be demonstrated conclusively by the identity of the amide prepared 
from the two; the refusal of the former acid to crystallise is probably 
to be attributed to slight impurity. 

In order to exclude the possibility of one of the above products 
being one of the likely isomerides, 1 : 3-dimethylcyclohexan-5-ol-5-acetic 
acid, prisms, m. p. 97-—98°, was obtained by hydrolysis of its ethyl 
ester described above, and boiled with acetic anhydride, by which 
means | : 3-dimethylcycloheaylidene-5-acetic acid, 

CHMe-CH . 
CHy< OH Me-CH>C-CH-CO,H, 
prisms, m. p. 126°, was prepared ; methy/ ester, a pleasant aromatic oil, 
b. p. 113—114°/14 mm., Df? 0°953, nj 1°470; ethyl ester, b. p. 
126—128°/15 mm., Di’ 0°941, ni} 1°4723. 

If 1 : 3-dimethyl-A*-cyclohexen-3-one is treated with zinc and ethyl 

a-bromopropionate, condensation occurs with formation of an ester, the 
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dehydration of which with potassium hydrogen sulphate yielded ethyl 
a-1 : 3-dimethyl-A°-cyclohexenylidene-5-propionate, 

, CMe—-CH\ n-~yy.. 

CH;<cHMe-CH,7 COME CO, Et, 
an oil, b. p. 136—138°/12 mm., D? 0°969 , nP 1°5069, whilst in a 
similar manner from zine, ethyl a-bromoisobutyrate, and dimethylcyclo- 
hexenone there was obtained ethyl a-1 : 3-dimethyl-A**’-cyclohexadienyl- 
B-isobutyrate, CHy<oner cq >C'UMe,-CO,Et, an oil, b.p. 
141—142°/20 mm., Di?’ 0°963, n> 1°4865. The corresponding free 
acid, obtained by saponification, formed hexagonal tablets, m. p. 
114—115°; silver salt, sparingly soluble in water, very soluble in 
ether. D. F. T. 


Hydroaromatic Cyanohydrins and a-Hydroxycarboxylic 
Acids. K. von Auwers and F, Krotupreirrer (Ber., 1915, 48, 
1389—1397).—The preparation of unsaturated cyclic hydrocarbons by 
elimination of carbon dioxide from the corresponding carboxylic acids 
is rendered of little practical value from the difficulties encountered in 
the production of these unsaturated carboxylic acids. The cyanohydrin 
synthesis can be effected with such compounds as 1 : 3-dimethyl- 
cyclohexan-5-one but the hydrolysis of the resulting hydroxy-nitrile in 
certain cases, for example, that derived from 1-methyleyclohexan-2-one 
instead of yielding the corresponding carboxylic acid, merely eliminates 
hydrogen cyanide, regenerating the ketone and its condensation products. 
Another difficulty encountered in this method of preparing unsaturated 
cyclic hydrocarbons is in the unexpected resistance of the hydroxy-acids 
and their esters towards dehydrating agents, even under widely varied 
conditions ; in such cases as permitted dehydration to proceed, the 
action was often so slow as to cause the resulting unsaturated acid or 
ester to undergo partial polymerisation. The most satisfactory 
dehydrating agent was sulphuric acid, which could, however, only be 
applied to the esters because, under its influence, the free acids 
decomposed into ketone and formic acid. Still less encouraging was 
an attempt to convert the final cyanohydrins into unsaturated nitriles 
to be subsequently hydrolysed, as the final yields of acids were very 
small, 

From the cyanobydrin of cyclohexanone, cyclohexan-1-ol-1-carboxylic 
acid and its ethyl ester were obtained; the latter forms needles or 
prisms, m. p. 20—22°, b. p. 99—101°/15 mm. D? 1-044, nf 1°4554 
(compare Tarbouriech, A., 1909, i, 796); the corresponding amide was 
also obtained, m. p. 128—129°. 

The cyanohydrin derived from 1-methylcyclohexan-2-one, was a pale 
yellow oil which decomposed when distilled in a vacuum and 
resisted all attempts at hydrolysis. 

1: 3-Dimethyleyc/ohexan-5-one yielded a cyanohydrin the hydrolysis 
of which produced 1 :3-dimethylcyclohexan-5-ol-5-carboxylic acid, 
leaflets, m. p. 124—125°. 

cycloPentan- 1-ol-1-carboxylic acid, when heated with phosphoric oxide 
in benzene solution, gave ¢ yelopentene- 1-carboxylic acid, the yield being 
only 10% of the theoretical. Zthyl eyclopentan-1-ol- 1-carboxylate isa 
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-colourless, pleasant smelling liquid, b. p. 99°/20 mm., D® 1-057, n° 
1-4498 ; the corresponding methyl ester, b. p. 85°/16 mm., gave ~*-'% 102, 
n> | 4554. D. F. T. 


Preparation of Magnesium Acetylsalicylate [o-Acetoxy- 
benzoate]. CHemiscne Fasrik Gepgon Ricuter (Zng. Pat., 10946, 
May, 1914; from J. Soc. Chem. Ind., 1915, 34, 982).—Magnesium oxide 
(40 grams) or hydroxide or carbonate, is stirred with o-acetoxybenzoic 
acid (360 grams) and water (180 grams) and, after some time, the mass 
is digested with methyl or ethyl alcohol. Magnesium o- acetoxybenzoate 
is then precipitated from the filtrate by means of ether, as a white, 
micrecrystalline powder which is almost tasteless and readily soluble 
in water. J.C. W. 


The Action of Nitrosylsulphuric Acid on p- Hydroxybenzoic 
Acid. J. Brenrincer and W. Borsum (Ber., 1915, 48, 1314—1319).— 
The authors have submitted p-hydroxybenzoic acid to the action of 
nitrosylsulphuric (nitrosulphonic) acid, and have in this way extended 
the observations of Deninger (A., 1891, 307) on this reaction. A 
solution of sodium nitrite in sulphuric acid was added to a solution of 
p-bydroxybenzoic acid in the same liquid and the mixture was kept 
well stirred for 7 hours at 35—40°, after which it was left overnight. 
The chief product was 3-sulpho-4-hydroxybenzoic acid, accompanied by 
smaller quantities of 3-nitro-4-hydroxybenzoic acid and 2 : 4-dinitro- 
phenol and possibly of 3 : 5-dinitro-p-hydroxybenzoic acid. 

Further nitration of the 3-sulpho-4-hydroxybenzoic acid by treating 
a solution of the sodium salt in a mixture of acetic and sulphuric acids 
with fuming nitric acid gave 3 : 5-dinitro-4-hydroxybenzoic acid and 
dinitrophenol. D. F. T. 


Tyrosine. ArtTHuR GEAKE and MaxmiLiaAn NIERENSTEIN (Biochem. 
J., 1915, 9, 309—312).—Tyrosine is not affected by diazomethane, 
which indicates that not only are the amino-acid groups arranged in a 
betaine ring (compare A., 1914, i, 1057), but the hydroxyl group is 
rendered dormant by the nitrogen atom. Glycyl-/-tyrosine, in which 
the betaine ring is opened, yields the methyl ester, 

OH:-C,H,°CH,*CH(CO,Me)NH-CO-CH,:NH,, 
m. p. 123—124°, but here again the phenolic group is protected from 
methylation. 

In 3 : 4-dihydroxyphenylalanine, the meta-hydroxy! group should be 
open to methylation. The compound does react with diazomethane, 
but more material is required before a definite product can be 
described. J. OC. W. 


Nitrated Proteins. II. Synthesis of 3: 5-Dinitrotyrosine. 
Treat B. Jonnson and Epwarp F. Konmann (J. Amer. Chem. Soc., 
1915, 37, 2164—2170).—In connexion with the authors’ work on 
nitrated proteins (this vol., i, 899), an attempt was made to prepare 
dinitrotyrosine by Stiideler’s method (Anna/len, 1860, 116, 82) but 
without success, and it is considered that the product obtained by 
Stiideler probably consisted of impure nitrotyrosine. Dinitrotyrosine 
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can, however, be easily obtained by nitrating tyrosine with a mixture 
of nitric and sulphuric acids, and it is shown that the compound thus 
prepared has the nitro-groups in the 3- and 5-positions. 

3:5-Dinitrotyrosine, OH*C,H.(NO,),°CH,*CH(NH,)-CO,H,H,O, 
forms golden yellow plates ; it does not lose its water of crystallisation 
at 110°, but when heated at 140—150° the water is expelled and the 
substance assumes a brick-red colour. It does not givea red coloration 
with Millon’s reagent, but yields a yellow, insoluble mercury salt which 
begins to decompose at 170° and effervesces at 185°. The hydrochloride 
forms yellow plates and decomposes at 220—230°; the ammonium 
salt crystallises in red prisms and decomposes above 230°. 

When 3: 5-dinitrotyrosine is warmed with ammonium thiocyanate 
and acetic anhydride, it is converted into 4-(3 ; 5-dinitro-4-hydroxy- 
benzyl)-2-thiohydantoin, OH-C,H,(NO,),°CH, OH<y ye >» ma - 

225—230° (decomp.), which crystallises in short prisms, and when 
heated with chloroacetic acid is desulphurised with formation of 
4-(3 : 5-dinitro-4-hydroxybenzyl)-hydantoin, 


a HCO NE 
OH-C,H,(NO,),"CHyCHC bo) 


which forms golden-yellow blocks and decomposes at 235°. On re- 

ducing tie latter compound with tin and hydrochloric acid, diazotising 

the resulting diaminohydantoin, and digesting the product with cuprous 

chloride solution, 4-(3 :5-dichloro-4-hydroxybenzyl)-hydantoin (Wheeler, 
E. G. 


Hoffman, and Johnson, A., 1911, i, 923) is produced. 


Studies in the Phenylsuccinic Acid Series. II. Some 
Derivatives of the Optically Active Diphenylsuccinic Acids. 
Henry Wren and Cuartes James Stixu (T., 1915, 107, 1449—1459 ; 
compare loc. cit., 444).— An account of some of the derivatives of the 
d- and J-diphenylsuccinic acids described in the earlier communication. 

Barium d-diphenylsuccinate forms well defined prisms with 5H,O, 
and resembles the corresponding salt of the racemic acid in its sparing 
solubility in water. ethyl r-diphenylsuccinate forms rhombic platelets, 
m. p. 173°5—174° ; methyl meso-diphenylsuccinate forms needles, m. p. 
218'5—219°5°; methyl d-diphenylsuccinate forms platelets, m. p. 
165—166°, [u]i?* +341°9° in acetone, [a])* +376-8° in chloroform, 
whilst its levo-isomeride possessed the same m. p. and has 
[alp* —342°1° in acetone, [a]i}* —365°3° in ethyl acetate, and 
[a}i?* —431°8° in carbon tetrachloride. Lthyl d-diphenylsuccinate, 
rectangular plates, m. p. 104—105°, gives [a] + +279°4° in acetone 
solution, [a]}* +281:3° in methyl alcohol, [a]p +294°9° in ethyl 
acetate, ‘and [a]p* +305-5° in chloroform, whilst the l-isomeride gives 
[a]i)* - 279°7° and [a]}?* — 287°6° in acetone and ethyl alcohol respectively. 
In esterification of ‘the l-acid by the Fischer-Speier method, ethyl 
hydrogen |-diphenylsuccinate, a bulky powder, m. p. 113: 5—114: 5°, 
[a})° —328°7° in acetone, [a]}'* — 315°6° in ethyl alcohol, [a]; — 386-4° 
in carbon tetrachloride, was obtained as a by- product, being first 
isolated as the sodium salt; ethyl sodium d-diphenylsuccinate forms 
pearly leaflets with 4H,O. 
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d-Diphenylsuccinic acid is not appreciably racemised at 100° by 
aqueous potassium hydroxide, but considerable racemisation occurs 
during the hydrolysis of the optically active esters with aqueous- 
alcoholic potassium bydroxide, the first inactive product being the 
meso-acid. 

Treatment with acetyl chloride or thionyl chloride converts the 
active diphenylsuccinic acids into the corresponding anhydrides, oblique 
prisms, m. p. 105°5—106'5°; the following figures were obtained with 
the l-anhydride, [ajp* - ~ 287° 7° in benzene, [a)p° — 285-4° in toluene, 
[a]? —263°1° in ethyl acetate, [a]}'* —247-6° in carbon tetrachloride 
solution, whilst the d-anhydride gave [a]j;* +286°2° in benzene, and 
[a]>* +246-°0° in chloroform. These anhydrides react with hot water, 
giving active diphenylsuccinic acids of the same sign, but containing 
about 8% of an inactive acid consisting at least partly of the meso-acid, 
whilst with alcohol the product is in each case an ethyl hydrogen ester 
containing approximately 80% of the active form. D. F. T. 


The Chromoisomerism of Salts of the Phenolaldehydes. 
A. Hanrzscw (Ber., 1915, 48, 1332—1338).—Polemical, in reply to 
the views of Pauly (this vol., i, 689), which do not accord with those of 
the author (this vol., i, 549). D. F. T. 


The Action of Diazomethane on Some Aromatic Acyl 
Chlorides. Doveias ArtHuR CLIBBENS and MaximILian NIERENSTEIN 
(T., 1915, 107, 1491—1494).—An extension to acyl chlorides of the 
observations of Schlotterbeck (A., 1907, i, 185, 478 ; 1909, i, 553) and 
Meyer (A., 1907, i, 323) that aldehydes react with diazomethane, giving 
methyl ketones. The same reagent with acyl chlorides yields chloro- 
methyl ketones, the reaction being effected in ethereal solution. 
w-Chloroacetophenone and w-bromoacetophenone were obtained in this 
manner from the corresponding acyl haloids. Phenylacetyl chloride 
gave rise to benzyl chloromethyl ketone, CH,Ph:CO-CH,Cl, stellar 
aggregates of needles, m. p. 72—73°. Phenylpropiony! chloride yielded 
B-phenylethyl chloromethyl ketone, CH,Ph-CH,*CO-CH,Cl, needles, m. p. 
84—85°. Anisyl chloride gave anisyl chloromethyl ketone, 

OMe:C,H,°CO-CH.Cl. 

In the case of two o-acetoxyacyl chlorides which were examined, the 
primary product could not be isolated on account of the elimination of 
acetyl chloride with formation of a coumaranone. Thus o-acetoxy- 


benzoyl chloride yielded coumaranone itself, OHL<O CH, whilst 


2-acetowy-4-methoxybenzoyl chloride, OMe*C,H,(OAc)*COCI, prismatic 
needles, m. p. 81— 82°, gave 3- a 


OMe-C,H on o> CH:- 


The necessary. 2-acetoxy 4- dieiicaitemaea chloride was obtained from 
resorcinol by treating in sodium hydrogen carbonate solution with 
carbon dioxide, the process being a modification of that of Bistrycki 
and Kostanecki (A., 1885, 1037); the resulting B-resorcylic acid was 
then converted into 2-acetoxy-4-methoxybenzoic acid (m. p. 145—147 °; 
Nagai, A., 1892, 58, gives 140°) by way of p-methoxysalicylic acid 
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In experiments on the action of diazomethane on triphenylcarbinol, 
benzhydrol, benzyl alcohol, and benzoylcarbinol, these substances were 
recovered. unaltered ; benzilic acid and mandelic acid were converted 
into their respective methyl esters. D. F. T. 


The Behaviour of Nitriles towards Organometallic Deriv- 
atives of Magnesium. Eustace Esenxezer Turner (0., 1915, 107, 
1459—-1464).—A marked case of steric hindrance appears to exist in 
the behaviour of 2: 6-diethoxybenzonitrile towards organomagnesium 
haloids, variation of the reagent, the temperature, and the solvent all 
failing to effect any reaction, whilst benzonitrile reacts readily with 
this class of compounds, 

p-Tolyl benzyl ketone can be obtained only in very poor yield by the 
action of magnesium p-tolyl iodide on phenyiacetonitrile, the acidic 
character of the methylene group of the latter compound possibly 
interfering with the normal course of the reaction. By using 
magnesium benzyl chloride and p-toluonitrile in ethereal solution, 
p-tolyl benzyl ketone can be obtained in good yield, but in xylene 
solution the reaction takes an abnormal course, giving dibenzyl and 
p-tolyl aB-diphenylethyl ketone, C,H,Me*CO-CHPh°CH,Ph, colourless 
needles, m. p. 90°, the identity of which was confirmed by synthesis 
from p-tolyl benzyl ketone, benzyl chloride, and sodium ethoxide in 
alcoholic solution. p-Tolyl a8-diphenylethyl ketone is not affected by 
the usual reagents for a ketone; when prepared by the Grignard 
reaction in xylene solution as described above, it is accompanied by a 
substance, m. p. near 230°, and a magnesium salt of uncertain nature. 

When p-tolyl benzyl ketone is heated with semicarbazide hydro- 
chloride in alcoholic solution at 180° for three hours, a sparingly 
soluble substance, C,,H,,N,, yellow ueedies, m. p. 181°, molecular 
weight ia benzene and naphthalene between 400 and 450, was 
obtained, which on hydrolysis with hydrochloric or sulphuric acid 
regenerated the original ketone. D. F. T. 


Indones. I. Synthesis of 3-Phenyl-2-ethylindone. R. bE 
Faz (Atti R. Accad. Lincei, 1915, [v], 24, ii, 150—156, and Gazzetta, 
1915, 45, ii, 143—150).—The formation of 2:3-diphenylindone by 
the action of phosphoric oxide on B-hydroxy-af8-triphenylpropionic 
acid (this vol., i, 542) indicates the possibility of obtaining derivatives 
of indone from cinnamic acid. 

The interaction of ethyl a-bromobutyrate and benzophenone in 
presence of granulated zinc yields ethyl B-hydroxy-8f-diphenyl-a- 
ethylpropionate (compare Schroeter, A., 1904, i, 415; 1907, i, 530; 
Rupe and Busolt, A., 1908, i, 23; Rupe, Steiger, and Fiedler, A., 1914, 
i, 281), 

Ph:COPh + CHEtBe*CO, Et + Zn = ZnBr-O-CPh,-CHEt-CO, Et, 
and the latter +H,O=Zn0+ HBr+OH-CPh,-CHEt-CO,Et. With 
cold concentrated sulphuric acid, this ester gives a transitory yellow 
coloration, which changes rapidly to emerald green. Such a green 
coloration is, indeed, given by 8-hydroxy-aff-triphenylpropionic acid 
and by 2:3-diphenylindone ; by ethyl S-hydroxy-88-dipheny|-a-ethyl- 
propionate and by 3-phenyl-2-ethylindone ; by ethyl B-hydroxy-@- 
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diphenyl-a-methylpropionate and by 3-phenyl-2-methylindone. That 
the coloration given by these acids with sulphuric acid is a sign of 
the formation of indones is confirmed by the results of Stoermer and 
Voht (this vol., i, 684), who found that a-methyleinnamic acid, which 
cannot be converted into 2-methylindone, gives no coloration with 
sulphuric acid in the cold, whereas al/o-a-methylcinnamic acid, which 
gives a violet-blue coloration, is readily transformed into 2-methy]- 
indone; similar behaviour is shown by a-ethyl- and allo-a-ethy]l- 
cinnamic acids. It should, therefore, be possible to synthesise indone 
by transforming cinnamic acid into a//o-cinnamic acid and dehydrating 
the latter. 

Graebe and Aubin (A., 1887, 589) used sulphuric acid to effect 
dehydration between a phenyl and a carboxyl group, obtaining 
diphenylene ketone from diphenyl-o-carboxylic acid. By similar means 
Roser and Haseloff (A., 1888, 1304) prepared 2 : 3-dibromoindone from 
af8-dibromocinnamic acid, whilst Liebermann (A., 1898, i, 662), from 
allocinnamic acid, obtained, not indone, but its dimeride, truxone. 

By cold, concentrated sulphuric acid, ethyl B-hydroxy-88-dipheny]l- 
a-ethylpropionate is first hydrolysed to the free acid, this then losing 
1H,0, giving 8-phenyl-a-ethylcinnamic acid, which undergoes dehydra- 
tion to 3-pheny!-2-ethylindone : 

OH:-CPh,-CHEt-CO,Et —> OH-CPh,-CHEt:CO,H —> 

A \ 
OPh,:CEt-CO,H —>( j——fPB . 
a die “an 


This method of synthesising indones is simple to carry wn an gives 
good yields. 

Ethyl B-hydroxy-BB-diphenyl-a-ethylpropionate, C,,H,,.O;, forms large, 
white needles, m. p. 10O7—108°. With concentrated sulphuric acid it 
gives, in the cold, an emerald green coloration, becoming deep yellow 
en dilution, and in the hot, a red coloration. 

3-Phenyl-2-ethylindone, C,,H,,0, forms shining, orange-yellow prisms, 
m. p. 92—93°, and gives a green coloration with cold, and a red one 
with hot sulphuric acid, and a red coloration with cold, concentrated 
nitric acid. Its oxime, C,,H,,ON, forms long, golden-yellow needles, 
m. p. 182—183°, and gives a blood-red coloration with concentrated 
sulphuric acid in the cold; the phenylhydrazone, C,,H,)N,, forms 
yellow prisms, m. p. 136—138°, and gives a reddish-brown coloration 
with sulphuric acid in the cold. ee A 


Preparation of 9-Benzoylfluorene. WuiLHELM WisLiceNus and 
Avrrep Feurie (Ber., 1915, 48, 1320—1323).—The authors have 
ae the best conditions for the preparation of 9-benzoyl- 


C,H 
fluorene, | é a by the interaction of fluosene and an alkyl 


benzoate (compare Werner, A., 1906, i, 436), and have by the following 
method been able to obtain a yield of 80% of that theoretically expected 
from the fluorere. 

A mixture of 14 grams of amyl benzoate, 2—4 grams of potassium 
shavings and 5 grams of fluorene is kept for one or two days and the 
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reaction is then ‘completed by warming on a water-bath. The 
gelatinous reaction mixture is treated with alcohol to remove any 
excess of potassium and the benzoylfluorene can then be liberated by 
the addition of water and acetic acid. The product is accompanied by 
a small quantity of a yellowish-red substance, probably 1 :4-bidiphenyl- 
enebutadiene (this vol., i, 519). 

9-Benzoylfluorene could not be made to give a phenylhydrazone ; 
the product of interaction with phenylhydrazine in acetic acid solution 
was a substance, C,,H,,N, yellow, rectangular plates, m. p. 217—218°, 


C,H Ph 

possibly of the structure Po >0<, H ‘SSN, which under certain 
6 

conditions was accompanied by a substance, almost black, crystalline 

grains, m. p. 150—155°, soluble in sulphuric acid, giving a violet-red 

coloration. | > A 


Preparation of 4-Halogeno-l-hydroxyanthraquinone and 
Substitution Products Thereof. F. Utimann (Zng. Pat., 14954, 
June, 1914; from J. Soc. Chem. Ind., 1915, 34, 952).—Phthalic 
anhydride, or a substitution product, is condensed with a p-halogeno- 
phenol, or a substitution product, by means of aluminium chloride, and 
the 5-halogeno-2-hydroxybenzoylbenzoic acid, or derivative, so obtained 
is converted into the anthraquinone compound by an agent such 
as sulphuric acid monobydrate. J.C. W. 


Preparation of Arylsulphonylaminoanthraquinone-sul- 
phonic and -carboxylic Acids. AkTIEN GESELLSCHAFT FUR ANILIN- 
FaprrkaTion (Zng. Pat., 8109, June, 1915; from J. Soc. Chem. Ind., 
1915, 34, 952).—Halogenoanthraquinone-sulphonic and -carboxylic 
acids are condensed readily with arylsulphonylamides in aqueous 
alkaline solution at 100°. The products are useful for the preparation 
of dyes. J.C. W. 


Preparation of 2-Arylanthraquinonylthiocarbamides. Fars- 
WERKE voRM. Meister, Lucius, & Brininc (D.R.-P., 254744; 
addition to 229111. Compare A., 1911, i, 469).—The formation of by- 
products in the condensation of 2-aminoanthraquinone with an aryl 
thiocarbimide is prevented by the use of a condensing agent, such as 
aluminium chloride. J.C. W. 


Process for Hydrogenising Olefinic Terpene Alcohols, 
Aldehydes, and Terpenic Acids. C. Paat (Zag. Pat., 16180, July, 
1914; from J. Soc. Chem. Ind., 1915, 34, 982).—A claim is made for 
reduction with hydrogen under ordinary or increased pressures, in the 
presence of finely divided or colloidal metals of the platinum group, or 
of their protohydroxides in the non-colloidal state, deposited on finely 
divided inert substances which are not anti-catalytic, such as magnesium, 
nickel, cobalt, magnesium oxide, magnesium or calcium carbonate, 
barium sulphate, kieselguhr, carbon, sawdust, cellulose powder, etc. 
A number of examples is given. J.C. W. 


The Volatile Oil of Cymbopogon Senaarensis, Chiov. OswaLp 
Dicpy Roserts (T., 1915, 10'7, 1465—1470).—The above grass on 
distillation with steam was found to yield 1°2% of an oil, Dj} 0°9422, 
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aj} +29°6°, acid number 4:2, ester number before acetylation 14:5, 
ester number after acetylation 62:1. In this oil were detected the 
following constituents :—acetic, decoic, and octoic acids in the free 
condition, also octoic, decoic aud palmitic acids as esters (total approx, 2 % 
of the oil) ; ketones (45%), perhaps entirely A!-menthenone (bisnitroso- 
compound, C,,H,,0,N,, colourless crystals, m. p. 96—97° with decomp.), 
which on oxidation with neutral potassium permanganate solution 
gave a-hydroxy-a-methy]-a!-csopropyladipic acid together with diosphenol 
and an acid, needles, m. p. 126—127°; phenolic substances (0°2%) 
yielding a benzoyl derivative, needles, m. p. 70—72°; a sesquiterpene 
alcohol (25%), C,,H,,0, b. p. 170—175°/21 mm., 280—285 at atmos. 
pressure, Di} 0°9544, aj} + 10°8°, having a faint resinous odour, which 
could be dehydrated by phosphoric oxide to a sesquiterpene, b. p. 
150—155°/27 mm., Dj} 0°9114, aj’ + 24°4°, of no appreciable odour ; an 
alcohol (3%) with a faint odour resembling that of geraniol; a 
terpene mixture (13%) in which d-limonene was detected; it also 
probably contained pinene; the residue (11°8%) probably contained 
squiterpenes. D. F. T. 


Power of Colophony of Combining with its Solvents, 
especially with Petroleum Hydrocarbons. Lupwic Paut (Chem. 
Zentr., 1915, ii, 189—190 ; from Seifensieder Zeit., 1915, 42, 393—395, 
412—413, 431—435. Compare this vol., i, 828, 829).—-When y-pinic 
acid (KS acid) is ground with 90% alcohol and the mixture warmed, 


the so-called “‘ plastic colophony ” is obtained, m. p. 105—110°; after 
some time the mass, which contains absorbed alcohol, loses its plasticity, 
and after heating at 50—60° for a long time the m. p. rises to 
115—120°. The aqueous solution of the sodium salt of y-pinic acid 
absorbs a comparatively large quantity of ether. Colophony readily 
dissolves in petroleum, and when the solution is distilled the greater 
part of the solvent is removed ; a small portion, however, remains with 
the colophony even when the latter is heated at 340°. This residue, 
m, p. 25° (approx.), frequently yields crystals of y-abietic acid ; it (the 
residue) amounts to about 40% of the weight of the colophony 
employed, is bright yellow in colour, and consists, apparently, of a 
compound of colophony with the higher hydrocarbons of petroleum. 
The light balsam mentioned previously by the author (A., 1914, i, 976), 
is a compound of colophony with hydrocarbons of high boiling point, 
and deposits crystals of abietic acid ; the heavy balsam has more the 
properties of a resin oil and is free from hydrocarbons. If the calcium 
salt of y-pinic acid is dissolved in petroleum and distilled, the residue 
remaining at 345° consists of a red-brown mass, which, when dissolved 
in twenty times its volume of petroleum, b. p. 275—300°, yields a 
brown solution ; the latter forms a caoutchouc-like mass when cooled. 
Substances similar to vaseline are obtained when the mass is treated 
with benzene or nitrobenzene. The sodium salt of y-pinic acid, when 
heated at 120° with 10 parts of petroleum, yields a colourless mass ; 
this ‘‘solid petroleum ” gradually gives off its petroleum. If petroleum, 
b. p. 170—250°, is employed, the mixture begins to thicken at 115° 
and “solid petroleum” separates. The latter burns with a smoky 
flame, and loses its petroleum when heated at a high temperature, 
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yielding a grey, viscous residue. The ammonium salt of the acid also 
yields a solid product when heated with petroleum and the mixture 
cooled. W. P.S. 


Constitution of Anemonin. Yasuniro Asanina (J. Pharm. 
Chim., 1915, [vii], 12, 293—294 ; from Yakugakuzasshi, 1915, Feb. 1). 
—The author considers anemonin to be a dilactone of cycloocta- 

dieneonedicarboxylic acid of the annexed constitu- 
CH,—CH,—C tion, since it is shown to contain two ethylenic 
linkings and on oxidation gives anemonic acid, which 
is identified as acetonediacetic acid. Further, 
anemonin gives a phenylhydrazone and reduces 
ammoniacal silver nitrate and Fehling’s solutions, 
although the oxime and semicarbazone could not be 
obtained. The question as to whether anemonin is 
a dilactone or an anhydride was investigated by warming a solution to 
which half an equivalent of alkali hydroxide had been added. A 
neutral solution was obtained which became alkaline on further 
addition of alkali in the cold, but the alkalinity disappeared on 
warming. This behaviour is regarded as favouring the idea of 
a lactonic rather than an anhydride constitution, and is in accord with 
the above-suggested formula. G. F. M. 


Loss of Weight of Musk in a Current of Dry Air. CHar es 
B. Bazzont (J. Franklin Inst., 1915, 80, 463—469).—Dry musk loses 
weight when exposed to a current of dried air, and when, after a period 
of about seven months, the loss of weight ceases the musk is no longer 
odorous. The odour, moreover, was not restored by exposure to moist 
air. 1°32245 mg. of dried musk lost 0°18941 mg. during the course of 
seven months, the average daily loss in milligrams during the 
consecutive months being 0°00318, 0-00135, 0-00087, 0-00035, 0-00025, 
0°00017, and 0-00002. This gradual decrease in weight is regarded as 
being due solely to the evaporation of odorous volatile constituents. 
The weighings were made with a micro-balance consisting essentially 
of a quartz fibre rigidly supported in a horizontal position, to the free 
end of which a light pan containing the musk was attached, the whole 
being enclosed in a glass case; changes in flexure of the fibre due 
to changes in weight were measured by means of a microscope and 
micrometer screw. A sensibility of 0.00007 mg. was thus attained. 

G. F. M. 


Condensation of Aromatic Hydroxyaldehydes with Diketo- 
hydrindene. SosaLe GaraLapury Sastry and Broyenpra Natu 
Guosu (T., 1915, 107, 1442—1449).—The condensation of aromatic 
hydroxyaldehydes with 1-ketohydrindene in the presence of alkali 
(Perkin and Robinson, T., 1907, 91, 1073) or of hydrochloric acid 
(Perkin, Robinson, and Turner, T., 1908, 93, 1085) can be extended to 
diketohydrindene ; this substance reacts with an o-hydroxy-aldehyde 
in the presence of an alkali hydroxide, giving an unsaturated ketonic 


derivative of the type C H.<po>0:CH-C,H,OH, whilst under 
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the influence of hydrogen chloride the product is a ketoindenopyranol 
anhydrohydrochloride derivative of the type Tet opr OH which 
can be obtained from and converted into the former product by 
treatment with hydrogen chloride and aqueous alkali hydroxide 
respectively. The constitution of these products is confirmed by the 
results of Wislicenus and Kotzle (A., 1889, 1067) who have caused di- 
ketohydrindene to condense with other aldehydes. The high colour of 
these products obtained by the condensation of aromatic o-hydroxy- 
aldehydes with diketohydrindene is referred to the orthoquinonoid 
structure represented above, which, however, differs slightly from the 


formulation et CoH (Perkin, Robinson, and Turner, Joc. 
cit.). 
2’-Hydroxy-1 : 3-diketo-2-benzylidenehydrindene (dibromide, pale 
yellow needles, m. p. 122°), when treated with phenylhydrazine does 
not give a corresponding pheoylhydrazone, but appears to undergo 
fission of the molecule. 

Salicylaldehyde and diketohydrindene condense together in methyl- 
alcoholic solution containing hydrogen chloride, and there slowly 
separates at the ordinary temperature 4'-keto-2 : 3-indeno-1 : 4-benzo- 

O,H,°C:0Cl 
pyranol anhydrohydrochloride, } el OOH 
when moist, brown when dry, decomp. above 320°. This substance is 
also obtained when a methbyl-alcoholic solution of 2’-hydroxy-l : 3- 
diketo-2-benzylidenehydrindene is saturated with hydrogen chloride. 
When the above anhydrohydrochloride is treated in alcoholic solution 
with an aqueous solution of sodium acetate, a precipitate of 4’-heto- 

. OH, °C: O(OH) 
2 : 3-indeno-1 : 4-benzopyranol, bo— b——o Ho CoH brown needles of 
no definite m. p., is obtained. In hot aqueous-alcoholic solution, the 
anbydrohydrochloride is decomposed by sodium hydroxide with 
formation of 2-hydroxy-1 : 3-diketo-2-benzylidenehydrindene. 

In alcoholic solution containing potassium hydroxide, the con- 
densation of resorcylaldehyde and diketohydrindene yielded 2’: 4’- 
dihydroxy-1 : 3-diketo-2-benzylidenehydrindene, 


O,H,<po>0:CH-0,H,(OH),, 


brown prisms, decomp. at high temps. ; the acetyl derivative, brown 
prisms, m. p. 235° (decomp.), gives a dibromide, brown needles 
unfused at 320°. When a solution of this dihydroxyhydrindene 
compound in methy] alcohol is treated with hydrogen chloride, further 
condensation occurs, with formation of 7-hydroxy-4'-keto-2 : 3-indeno- 
.,. OHyC: OCl : 
1 : 4-benzopyranol anhydrohydrochloride, aa oH CeHs' OH, bright 
red prisms decomp. at high temperatures, which is also obtainable 
directly by the condensation of resorcylaldehyde and diketohydrindene 
in methyl-alcoholic hydrogen chloride solution. On treatment with 
sodium acetate, the anhydrohydrochioride is converted into 7-hydrowy- 


>C,H,, prisms, orange-red 
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, C,H,°C:0(0H) 
'-keto-2 : 3- -1 :4-benz | coe a 

4'-keto indeno-1 : 4-benzopyranol éo-—-¢-—cH 
brown, amorphous powder with a metallic lustre, whilst decomposition 
by sodium hydroxide in aqueous-alcoholic solution gives rise to 2’: 4’- 
dihydroxy-1 : 3-diketo-2-benzylidenehydrindene. 

Condensation of 2-naphthol-l-aldehyde with diketohydrindene in 
alcoholic solution in the presence of potassium hydroxide yields the 
potassium salt of 2’-hydrowy-1 : 3-diketo-2-naphthylidenehydrindene, 

CON, p- 
OH, <G9>0:CH-C,.H,-OH, 
asa dark red crystalline mass ; the free hydroxy-compound, liberated 
by acetic acid, forms dark red plates, m. p. 298° (decomp.), and gives a 
red coloration with ferric chloride; sodium salt, brown. In the 
presence of hydrogen chloride, condensation of the above naphthol- 
aldehyde and diketohydrindene yields 4'-keto-2 : 3-indeno-1 : 4-naphtha- 
pyranol anhydrohydrochloride, Be Sore Onl dark brown prisms 
decomp. at 130—150°, from which can be obtained in the usual manner 
‘ U,H,°C:0(OH) 

’-keto-2 : 3- -1:4- ‘ es Ci H,, 
4’-keto-2 : 3-indeno-1 : 4-naphthapyranol, éo-—-¢—cH> oH, brown 
prisms, m. p. 125° (decomp.). D. F. T. 


Conversion of the Natural Flavone Colouring Matters into 
Pyranol Dyes. Epwin Roy Watson, Kumup Bersari Sen and 
Visanu RAM Mepnui (T., 1915, 107, 1477—1489. Compare Watson 
and Sen, T., 1914, 105, 389).—It has been shown (Joc. cit.) that 
3:5: 7-tribydroxy-2-mp-dihydroxypbeny]-4-ethyl-1 : 4-benzopyranol an- 
hydrohydriodide, wrongly termed 3 : 5: 7-trihydroxy-2-mp-dibydroxy- 
phenyl]-4-ethyl-1 : 4-benzopyran anhydrohydriodide in the previous 
communication, can be obtained by de-ethylation of the reaction 
product of quercetin pentaethyl ether and magnesium ethyl iodide. 
As dyes, this substance and the corresponding anhydrohydrochloride 
lack fastness. 

3:5 :7-Triethoxy-2-mp-diethoxy phenyl-4-ethylbenzopyranol 

C,,H,O(OEt), Et-OH, 
the free base corresponding with the above anhydrohydriodide and 
obtained by the action of aqueous ammonia on this salt is a colourless, 
viscous oi], which gives a platinichloride, (C,,H,,0,Cl),PtCl,,2H.0, 
red needles, m. p. 197°. When the anhydrohydriodide is heated with 
aluminium chloride for an hour at 160°, partial de-ethylation occurs 
with formation of 3:5 :7-trihydroxy-2-mp-dihydroxyphenyl-4-ethyl- 
1: 4-benzopyranol anhydrohydrochloride triethyl ether, 
C,;H,O(OEt),(OH), EtCl, H,0, 

an almost black powder which can also be produced from the anhydro- 
hydriodide by the action of 33% sulphuric acid at 140°; this 
substance has tinctorial power equal to that of the analogous 
substances mentioned above, giving blue, greenish-blue, crimson, and 
navy blue shades respectively with alum, chrome, tin, and iron 
mordanted wool, the colours being fast toallagents. In the preparation 
of the triethyl ether as described, a small quantity of 3 :5 : 7-trihydroxy- 


>C,H,°OH, a dark 
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2-mp-dihydroxyphenyl-4-ethyl-1 : 4-benzopyranol anhydrohydrochloride 
tetraethy! ether was also obtained and was isolated as the platini- 
chloride, (C,,H,,0,).PtCl,,H,O, short scarlet prisms, m. p. 170—176° 
(decomp. ). 

The action of magnesium ethyl iodide on quercetin trimethyl ether 
gave 3:5: 7-trihydroxy-2-mp-dihydroxuphenyl-4-¢thyl-1 : 4-benzopyranol 
anhydrohydriodide trimethyl ether, C,,H,O(OMe),(OH),EtI,H,O, red 
needles, m. p. 163—165°, but the tinctorial power of this compound is 
small compared with that of the above triethyl ether, thus suggesting 
that the alkyloxy-groups occupy different positions inthe two compounds. 
With magnesium phenyl bromide and quercetin pentaethyl ether the 
product after treatment with hydrochloric acid was 3 : 5 : 7-triethory- 
4-phenyl-2-mp-diethoxyphenyl-1 : 4-benzopyranol anhydrohydrochloride, 
C,,H,O(OEt),PhCl, red needles, which, by boiling with hydriodiec acid 
(D 1°7) was converted into 3:5: 7- trihydroxy-4-phenyl-2-mp-dthydroxy- 
phenyl-| :4-benzopyranol anhydrohydriodide, C,,H,O(OH),;PhI, deep 
red prisms, the corresponding free base being an unstable, amorphous, 
violet-coloured solid ; as a dye, the salt was exceedingly fugitive. 

3:5: 7-Triethoxy-4-0-methoxyphenyl-2-mp-diethoxyphenyl-1 : 4-benzo- 
pyranol anhydrohydrochloride, C,,H,O(OEt),(C,H,-OMe)CI, HCI,H,0, 
obtained by the interaction of magnesium o-methoxypheny] bromide 
and quercetin pentaethyl ether, was a crimson, crystalline solid which 
gave dyeings of greater fastness and deeper shades than the preceding 
compounds ; it forms a /ferrichloride, C,.H,,0,Cl,HFeCl,, red needles, 
m. p. 190°. The constitution of this compound is represented by 
either formula I or II. When this substance is heated with hydro- 


Ol Ol 
HO/ \7~. -O}F(OH), HO’ ‘7 \-C,H,(0H), 


VY a wr7 

O-—C,H, C,H, 
(I.) * (IL) 
chloric acid at 150—180°, de-ethylation occurs with production of a 
substance, C,,H,,O,Cl, dark red needles with a blue reflex, which gives 
a green coloration with potassium hydroxide, and greenish-blue, green, 
dark blue and olive-green shades respectively with alum, chrome, tin, 
and iron mordants. 

By the interaction of magnesium methyl iodide and morin pentaethy/ 
ether (the latter substance, m. p. 112—114°, being obtained by 
exhaustive ethylation in the manner of Perkin, P., 1912, 28, 328), in 
the presence of only a little ether, there was obtained 3 : 5: 7-tri- 
methoxy-2-op-dimethoxyphenyl-4-methyl-1 : 4-benzopyranol anhydrohydr- 
todide, C,,H,O(OMe), Mel, yellow needles, which on demethylation by 
boiling with hydriodic acid (D 1:7) was converted into 3:5: 7-tri- 
hydroay-2-op-dihydroxyphenyl-4- -methyl-1 : 4-benzopyranol anhydrohydr- 
iodide, C,,H,O(OH),Mel ; this gives a crimson colour with potassium 
hydroxide and maroon, pink and salmon-coloured shades respectively 
with wool mordanted with chrome, tin, and iron. 

Luteolin tetraethyl ether reacted readily with magnesium ethyl 
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iodide yielding 5 : 7-diethory-2-mp-diethonyphenyl-4-ethyl-1 : 4-benzo- 
pyranol = anhydrohydriodide, ©,,H,O(OEt),EtI, orange-coloured 
needles, m. p. 169—172°, from which the corresponding free base, 
C,,H,O(OEt),EtOH, was obtained as colourless needles, m. p. 
116—117°. When the tetraethyl ether anhydrohydriodide is de- 
ethylated by hydriodic acid the product is 5: 7-dihydroxy-2-mp-di- 
hydroxyphenyl-4-ethyl-1 : 4-benzopyranol anhydrohydriodide, 
C,,H,O(OH), EtI,H,0, 

which gives a violet coloration with potassium hydroxide and fast 
mauve, blue-black, maroon, and blue-black shades respectively with 
alum, chrome, tin, and iron mordants. 

The interaction of apigenin trimethyl ether and magnesium ethyl 
iodide gave 5: 7-diethoxy-2-p-ethoxyphenyl-4-ethyl-1 : 4-benzopyranol 
anhydrohydriodide, C,,H,O(OEt),EtI, orange-coloured rhombs, m, p. 
178—180° (platinichloride, 2C,,H,,0O,C),PtCl,,2H,O, a bright red 
solid), which on de-ethylation by hydriodic acid was converted into 
5 : 7-dihydroxy-2-p-hydroxyphenyl-4-ethyl-1 : 4-benzopyranol  anhydro- 
hydriodide, C,,H,O(OH),EtI,H,O, needles; this gave a crimson 
coloration with potassium hydroxide and brownish-orange to orange 
shades with various mordants, 

Curves are given representing the absorption spectra of the above 
dyes, only one band being present throughout the whole class in the 
visible portion of the spectrum, although there are indications of a 


second band beginning near the ultra-violet end of the spectrum. 
D. F. T. 


The Diflavone Group. II. Derivatives of Diflavanone. Hucx 
Ryan and Pauuine O’Nert (Proc. Roy. Irish Acad., 1915, 32, B, 
167—184, Compare this vol., i, 707).—For the synthesis of diflavanone 
and diflavonol, considerable quantities of dihydroxydichalkone, or 
dibenzylidenediacetoresorcinol [4:6-dihydroxyphenylene distyryl di- 
ketone] were required. Whilst examining possible methods for pre- 
paring this compound, four isomerides were brought to light. The 
first of these, “ a-dibenzylidenediresorcinol,’ was prepared by 
adding 50% sodium hydroxide to a solution of diacetylresorcinol and 
benzaldehyde in boiling alcohol (Eykman, Bergema, and Henrard, 
A., 1905, i, 359) and crystallises in long, orange-yellow, rhombic 
prisms, m. p. 204°. The next, the @-modification, was obtained by 
shaking a dilute aqueous-alkaline solution of diacetylresorcinol with 
benzaldehyde for about a month (Joc. cit.) and crystallises in almost 
cubical, monoclinic, yellow prisms, m. p. 198—201°. If the latter 
process is prolonged to three months, the “-” form is formed, in pale 
yellow, equilateral triangular plates, m. p. 218°. A fourth isomeride, 
‘*$-,” is obtained by gently boiling the a-modification in solution in 
acetic acid saturated from time to time with hydrogen chloride. It 
forms yellow, diamond-shaped crystals, m, p. 205°. The £-modification 
gives a deep red coloration with alcoholic ferric chloride, the a-compound 
a fainter colour, the 8- a still paler colour, and the y-isomeride practically 
no colour. The a-, 8-, and 6-isomerides yield oily acetates which form 
the same tetrabromide of 4 : 6-dihydroxy-m-phenylene distyryl diketone 
diacetate (ibid.) on treatment with bromine, and then the same diflavone 
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with alcoholic potassium hydroxide. Since, by another synthesis, it 
has been shown that the B-compound is a true dihydroxyphenylene 
distyryl diketone (tbid.), the conclusion is drawn that the a-, B-, and 8- 
compounds are the three possible stereoisomerides of this. This is 
supported by the fact that the a-form changes into the @- when left 
with a trace of bromine in chloroform solution in the light, The y- 
isomeride does not behave in the same way on acetylation and 
bromination, and is, therefore, a structural isomeride. 

An attempt was made to prepare the dihydroxyphenylene distyryl 
diketone by heating resorcinol dicinnamate, C,H,(CO,*CH:CHPh),, with 
zinc or aluminium chloride, but without success. This ester was 
obtained by boiling together resorcinol, cinnamoy! chloride, aud pyridine, 
and crystallised in prisms, m. p. 122—124°. 

Derivatives of diflavanone can be prepared most readily by the 
condensation of diacetylresorcinol with aldehydes under the influence 
of alcoholic hydrogen chloride. Thus, with benzaldehyde the product 
is dibenzylidenediflavanone, m. p. 268° (Eykman, Bergema, and 
Henrard, Joc. cit.), whilst piperonaldehyde yields dipiperonylidene- 
3°: 4:3" : 4"-dimethylenedioxydiflavanone, 

CH,-0,:C,H,*CH:O O—CH-:C,H,:0,:CH, 
CH,:0,:C,H,°CH: i eo ent ee 
yellow prisms, m. p. 289°, almost insoluble in alcohol, mixed with the 
more soluble intermediate compound, 7-hydroxry-6-mp-methylenedioxy- 

cinnamoyl-3-piperonylidene-3' : 4'-methylenedioxyflavanone, 
iain ew O--CH-C,H,:0,:CH, 
CH,:0,:C,H,°CH:CH-CO CoH (OH) <0 9.6:0H-C, 14 ,:0,:CH, ’ 
which crystallises in yellow prisms, m. p. 240—242°. 

This condensation of hydroxy-ketones with aldehydes in the presence 
of alcoholic hydrogen chloride is also applicable to the monoflavone 
group, and is probably better than the usual process in alkaline media. 
Thus, gallacetophenone dimethyl] ether [2-hydroxy-3 : 4-dimethoxy- 
acetophenone] yields with benzaldehyde, 7 : 8-dimethoay-3-benzylidene- 


O--CHPh 

flavanone, C,H,(OMe),.< co-d:CHPh’ 
125—126°, and with anisaldehyde, 4:7 : 8-trimethowy-3-anieylidene- 
Alavanone, C,,H,,0,, nearly colourless prisms, m. p. 142—143°. With 
piperonaldehyde, the chief product is 7 : 8-dimethory-3' : 4’-methylene- 
dioxy-3-piperonylideneflavanone, C,,H,,O,, colourless needles, m. p. 
184—186°, but some of the intermediate chalkone, namely piperony/- 
idenegallacetophenone dimethyl ether [2 : 3-dimethoxy-6-mp-methylene- 
dioxycinnamoylphenol |, OH-C,H,(OMe),*CO-CH:CH-C,H,:0,:CH,, may 
also be isolated, as it is soluble in dilute alkali hydroxide and more 
soluble in alcohol and chloroform than the main product. The 
chalkone is also formed by the alkaline condensation and crystallises 
in yellow prisms, m. p. 174—176°. 

Eykman, Bergema, and Henrard ((oc. cit.) prepared dibenzylidenedi- 
flavanone by the condensation of their a-dihydroxyphenylene distyryl 
diketone resorcinol with benzaldehyde in the presence of alcoholic 
hydrogen chloride. This method differs from the present one in that 
the intermediate chalkone is first isolated, but it may be applied to 


colourless needles, m. p. 
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other aldehydes with advantage. In this ef dianisylidenediflavanone, 
CHPh- O ~~ CHP 
C,H 
OMe'C,H,°CH: ¢— —co? *<co.d oO - C,H,-OMe’ 
rhombic crystals, m. p. 278—279°, and dipiperonylidenediflavanone, 
C,,H,,0., pale yellow prisms, m. p. 296°, have been prepared. 
J. C. W. 


40 


pale yellow, 


Preparation of 2-Phenylquinoline-4-carboxylic Acid. Katie 
& Co. (Eng. Pat., 17725, July, 1914; from J. Soc. Chem. Ind., 1915, 
34, 924).—2-Phenylquinoline-4-carboxylic acid is prepared by the 
condensation of isatin with acetophenone in aqueous-alkaline solution. 
Thus, isatin (16 kilos.), acetophenone (12 kilos.), and 33% potassium 
hydroxide (60 kilos.) are heated and stirred for eight hours on the 
water-bath, then diluted and filtered. Acetic acid is added as long as 
brownish-red flakes separate, and then the filtrate is treated with the 
calculated quantity of acetic acid in order to precipitate the 2-phenyl- 
quinoline-4-carboxylic acid. J.C. W. 


The Chromoisomerism of Acridonium Salts. A. Hanrzscu 
(Ber., 1915, 48, 1338—1340).—The author maintains his view of the 
chromoisomerism of acridonium salts and advances arguments against 
the suggestion of Kehrmaun, Havas, and Grandmougin (A., 1913, i, 
1241) that the variation in colour may be due to the formation of 
meriquinonoid salts. D. F, T. 


Diazonium Perhaloids, A. Hantzscn (Ber., 1915, 48, 1344—1345). 
—The author opposes the formula NRX-+NX, suggested by Chattaway 
(T., 1915, 10'7, 105) for the diazonium perhaloids and insists on their 
nature as ammonium perhaloids, this view being confirmed by the 
resemblance of the diazonium perbromide to phenyltrimethylammonium 
tribromide, golden-yellow scales, which is sparingly soluble in water with 
loss of bromine, and can be preserved almost unaltered over lime for 
two months. D. F. T. 


The Mechanism of the Coupling of Diazonium Salts with 
Amines, Phenols, and Phenolic Ethers. P. Karrer (Ber., 1915, 
48, 1398—1406).—In an endeavour to prepare certain dialky]pheny]- 
enediamines by way of suitable aminoazo-compounds, the author has 
obtained results which suggest that in the coupling of a diazonium salt 
with an amine a primary addition of the salt occurs at the amino-group 
with formation of an ammonium derivative. This intermediate product 
then undergoes rearrangement into the azo-compound. An analogous 
intermediate formation of an oxonium compound is believed to occur 
in the condensation of a diazonium salt with a phenol or phenolic ether. 
If the nitrogen or oxygen atom is heavily laden with radicles, the 
affinity of the atom may be too nearly saturated for the formation of 
an additive compound, so that such substances as dibutylaniline 
and its isoamyl analogue cannot undergo condensation with diazo- 
sulphanilic acid without loss of an alkyl group, the final product 
being a monoalkylaminoazobenzenesul phonic acid, 


NHR-C,H,'N,°C,H,SO,H. 
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This view of the reaction is believed to accord satisfactorily with the 
results of Auwers and Michaelis (A., 1914, i, 744) Meyer, Irschick, and 
Schlisser (A., 1914, i, 882), and also with the observation that 
whereas m-chlorodimethylaniline reacts in the normal manner with a 
diazonium salt and with nitrous acid, o-chlorodimethylaniline fails to 
react at all with either reagent. According to the author’s view of the 
action, the first effect with each reagent is an addition at the amino- 
group, and the process of addition is checked by steric hindrance in 
the case of the o-chloro-derivative. In the light of this explanation of 
the condensation of diazonium salts with amines or phenols, the 
intermediate compounds obtained with the latter by Dimroth and 
Hartmann (A., 1909, i, 66) should be of oxonium structure. 

p-Phenylenedipropyldiaming, obtained by reduction of nitrosodipro- 
pylaniline with hyposulphite, forms, in addition to the normal sulphate, 
a sulphate, 2NH,°C,H,°NPr,,H,SO, , colourless leaflets, which become 
red in the air. 

Condensation of diazosulphanilic acid and dibutylaniline in aqueous 
acetic acid solution gives rise to red butylaminoazobenzenesulphonic acid, 
C,H,*NH-C,H,-N,°C,H,°SO,H, which was separated as the sodium salt. 
When treated in aqueous solution with sodium hyposulphite, the sodium 
salt is reduced to p-butylaminoaniline. In a similar manner, iso- 
amylaminoazobenzenesulphonic acid, C,H,,*NH:C,H,°N,°C,H,°SO,H, 
and its sodium salt (orange-yellow leaflets) were obtained, the latter 
undergoing reduction with formation of p-isoamylaminoaniline, 
NH,°C,H,°-NH°C,H,,, leaflets, m. p. 31—32°; hydrochloride, leaflets. 

D. F. T. 


Polymorphic Phthalyl-halogen-substituted-phenyl- and- toly]l- 
hydrazides. Freperick Danict CHatraway and Ernest VONDERWAHL 
(T., 1915, 10'7, 1503—1509).—The substitution of a halogen atom 
into the phthalyl-phenyl- and phthalyl-tolyl-hydrazides at the para-posi- 
tion, only causes the crystalline habit to become somewhat moreslender, all 
the p-halogen derivatives crystallising ina yellow modification similar to 
the yellow modification of the parent compound. With the introduction 
of two halogen atoms into the 2- and 4-positions, the crystals become more 
elongated and hair-like, whilst a third halogen atom in the remaining 
ortho-position restores the original compact habit of the crystal. The 
meta-substituted derivatives, whether one position is substituted or 
doth, crystallise in slender needles. The nature of the halogen is of 
little effect. Three cases of polymorphism were observed, the non- 
observance of other cases being probably due to excessive instability of 
one form or to unsuitable conditions. 


Phthalyl-o-chlorophenylhydrazide, CH <C> *NH-C,H,Cl, forms 


compact, pale yellow plates, m. p. 221°. Phthalyl-o-bromophenyl- 
hydrazide, pale yellow plates, m. p. 212° Phthalyl-o-iodophenyl- 
hydrazide crystallises in two polymorphic forms; very pale yellow, 
hair-like needles, and bright yellow, compact, rhombic plates, both m. p. 
144—145° ; both forms give identical deep yellow solutions. Phthalyl- 
m-chlorophenylhydrazide, pale yellow, hair-like prisms, m. p._.180°. 
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Phthalyl-m-bromophenylhydrazide, pale yellow, hair-like prisms, m. p. 
208°. Phthalyl-m-iodophenylhydrazide, long, very slender, yellow prisms, 
m. p. 232°. Ihe solubility of these meta-derivatives diminishes with 
increase in the atomic weight of the halogen whilst the colour deepens, 
Phthalyl-p-todophenylhydrazide, forms long, bright yellow prisms, m. p. 
193°5°; the o- and m-isomerides have already been described (Chattaway 
and Wiinsch, T., 1911, 99, 2260). 

Phthalyl-2 : 6-dibromophenylhydrazide separates from toluene in pile 
yellow, microscopic prisms, m. p. 203°, which on suspension in toluene 
at the ordinary temperature are slowly replaced by large, colourless, 
hexagonal plates ; when rapidly heated, this form shows signs of fusion 
near 190°, but simultaneously changes to the yellow form, which re- 
solidifies and then melts at 203°, Phthaly/-3 : 5-dibromophenylhydrazide, 
faintly yellow, hair-like prisms, m. p. 268°. Phthalyl-3 : 4-dibromo- 
phenylhydrazide, pale yellow needles, m. p. 206°. Phthalyl-2 : 4-dichloro- 
phenylhydrazide, pale yellow, hair-like prisms, m. p. 206°. Phthalyl- 
2: 4-dibromophenylhydrazide, pale yellow, hair-like prisms, m. p. 224°. 

Phthalyl-2-chloro-4-bromophenylhydrazide, very pale yellow, hair-like 
prisms, m. p. 210°. Phthalyl-4-chloro-2-bromophenylhydrazide, very pale 
yellow, hair-like prisms, m. p. 211°. 

2:4:6-Tribromophenylhydrazine was obtained by diazotising a 
solution of tribromoaniline in solution in a mixture of concentrated 
sulphuric and glacial acetic acids with aqueous sodium nitrite, and 
reducing the resulting solution with an acid solution of stannous 
chloride (compare Neufeld, A., 1889, 251). It readily undergoes 
atmospheric oxidation, with formation of tribromobenzene and nitrogen 
(compare Chattaway, T., 1907, 91, 1323 ; 1908, 93, 270). 

Phthalyl-2 : 4 : 6-tribromophenylhydrazide, forms pale yellow, short 
compact prisms, m. p. 205°. 

Phthalyl-2 : 4 : 6-trichlorophenylhydrazide, stout, almost colourless 
prisms, m. p. 191°. 

Phthalyl-2 : 6-dichloro-4-bromophenylhydrazide, pale yellow, compact, 
rhombic plates, m. p. 188°. 

Phthalyl-2 : 4-dichloro-6-bromophenylhydrazide, pale yellow, short, stout 
prisms, terminated by pyramids, m. p. 193°. 

Phthalyl-4-chloro-2 : 6-dibromophenylhydrazide, very pale yellow, short, 
stout prisms, m. p. 217°. 

Phthalyl-6-chloro-2 : 4-dibromophenylhydrazide, very pale yellow, com- 
pact, stout, irregular plates, m. p. 195°. 

Phthalyl-3 : 5-dibromo-o-tolylhydrazide, forms long, colourless, very 
slender prisms, m. p. 236°. 

Phthalyl-3 : 5-dibromo-p-tolylhydrazide, separates from hot toluene or 
glacial acetic acid in very pale yellow, long needles, which, when left 
in contact with acetic acid at the ordinary temperature, soon change 
into pale yellow, compact crystals, apparently very short, stout prisms ; 
the m. p. of both forms is 196°. 

The trihalogen-substituted hydrazines other than 2:4 : 6-tribromo- 
phenylhydrazine, of which derivatives are described above, were pre- 
pared in a similar manner to 2:4:6-tribromophenylhydrazine, and 
will be described later. . D..F. Z. 
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The Activity, during the Biochemical Synthesis of 8-Alkyl 
Glucosides by f-Glucosidase, of the Other Ferments Ac- 
companying it in Bmulsin. Em. BourqueLot and A. Ausry 
(Compt. rend., 1915, 161, 463—466 ; J. Pharm. Chim., 1915, [vi], 12, 
305—314). 

Of the enzymes occurring along with #-glucosidase in emulsin, 
lactase and 8-galactosidase do not exert any influence on the synthesis 
of alkyl glucosides from ‘dextrose. Gentiobiase and cellase exert their 
own synthesising action, tending to produce gentiobiose and cellose. 
The formation of these sugars is found to be much greater as the 
proportion of dextrose to water in the mixture increases and as the 
alcohol becomes less concentrated. The addition of acetone to the 
aqueous sugar solution does not affect the amount of these two 
hexobioses formed relative to the water-sugar volume. In order to 
obtain the best yield of alkylglucoside when working with emulsion, 
the aqueous sugar solution should not contain more than 15—20% of 
dextrose. W. G. 


Physiological Chemistry. 


A Respiratory Chamber for Small Animals. A. C. Ko tts and 
A. 8. Lozvennart (Amer. J. Physiol., 1915, 39, 67——-76).—The paper 
is devoted entirely to a full description, with figures, of the 
apparatus. Results will be presented later. W. D. H. 


The Mechanism Adapting the Oxygen Capacity of the Blood 
to the Requirements of the Tissues. H. C. Dattiwie, A. C. 
Kotts, and A. 8. Lorvennarr (Amer. J. Physiol., 1915, 39, 77—108). 
—Decrease in oxygen tension to 14% of an atmosphere stimulates 
the bone marrow in rabbits, rats, and dogs. The consequent in- 
crease of red corpuscles and hemoglobin is marked in five to seven 
days, but the maximum occurs later. The increase is absolute, 
and in rats it may reach 43%. The effect is more marked when 
the oxygen pressure is reduced to 10% of an atmosphere, and is 
still seen when 6% is employed. Carbon dioxide also stimulates 
the bone marrow to a certain small extent. W. D. H. 


The Gases of the Blood During Hibernation in the Wood- 
chuck (Marmota Monax). Anprew T. Rasmussen (Amer. J. Physiol., 
1915, 39, 20—-30).—The amount of carbon dioxide in the blood 
of the woodchuck is always high; it increases during hibernation, 
and falls on waking. There is also more oxygen in the arterial 
blood just preceding and during torpidity than at other times. 
The difference between arterial and venous blood is greater during 
hibernation, especially in the carbon dioxide content. W. D. H. 
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The Influence of Nutrition and Exercise on the Blood-sugar 
Content. W. von Moraczewski (Biochem. Zeitsch., 1915, 71, 
268—288).—The effect of ingestion of carhohydrates by individuals 
on insufficient diet is to cause a transient rise of the blood-sugar ; 
proteins, under similar conditions, cause a smaller but more last- 
ing rise. The effect on individuals on a diet more than sufficient 
for bodily needs is as follows: carbohydrates are without action, 
whereas proteins and fats cause an insignificant but lasting rise. 
The influence exerted by exercise on the blood-sugar depends on 
the diet; the rise is somewhat greater on a diet of carbohydrates 
and gelatin than on a meat and fat diet. In the case of diabetic 
individuals, the rise of the blood-sugar produced by diet and 
exercise is smaller; on all diets, muscular exercise causes an in- 
crease in the blood-sugar. The tolerance to sugars is increased by 
muscular exercise, and even in the case of diabetics there is a 
diminution of the excretion of sugar after muscular work, in spite 
of the rise of the blood-sugar. Ss. B. 8. 


The Origin of the Proteolytic Enzymes of the Blood. 
Le Roy H. Sioan (Amer. J. Physiol., 1915, 39, 9—19).—The proteo- 
lytic action of the serum rises in pregnancy. Normal serum has a 
weak, non-specific, proteolytic action, and the enzyme during preg- 
nancy 3s not specific for placental protein. Many pathological 
conditions produce the same effect as pregnancy. The Abderhalden 
test is therefore quantitative, not qualitative. W. Dz. A. 


Blood-counts in Frog, Turtle, and Twelve Mammals. J.J 
We ts and J. E. Surron, jun. (Amer. J. Physiol., 1915, 39, 31—36). 
—Statistical. Enormous variations occur from less than a million 
red corpuscles per cubic millimetre in cold-blooded animals to more 
than twenty millions in goats. Details of the white corpuscles are 
also given, but no differential counts were attempted. W. D. H. 


The Osmotic Equilibrium between Blood, Milk, and Bile. 
F. H. van per Laan (Biochem. Zeitsch., 1915, 71, 289—305. Com- 
pare this vol., i, 622).—Milk and bile have the same osmotic con- 
centration as the blood from which they are secreted. The normal 
depression of freezing point for ox-blood is 0°53—0°57°. The 
freezing point is independent of the temporary state of nutrition 
of the animal, and even starvation for several days leads to no 
change in the freezing point of the blood or milk. By dilution of 
the contents of the small intestine, or by administration of sodium 
sulphate, the depression of the freezing point of the blood can be 
altered; even under these conditions, the osmotic equilibrium 
between blood and milk can be maintained. The estimation of the 
freezing point of milk is the most certain method for detection of 
the addition of water, and any milk which freezes above —0°53° 
must be regarded as adulterated. 8. B. 8. 


The Physiology of Clot Formation. The Influence of Acids 
and Alkalis. Action of Protein Precipitants. A Theory of 
Clot Formation. E. Hrerzreip and R. Kuincer (Biochem. Zeitsch., 
1915, 71, 391—405).—The optimal condition for the formation of 
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thrombin is the presence of a neutral medium, or one slightly 
alkaline to sodium hydrogen carbonate; the formation is inhibited 
by acids in very small®concentrations. On the other hand, acids 
accelerate the thrombin action (precipitation of fibrin), whereas 
alkalis exert an inhibitory action. Thrombin action is also 
accelerated by various protein precipitants. Attempts were made 
to apply Herzfeld’s theory of the solubility and precipitation of 
proteins to the process of clotting, and it was shown that the solu- 
bility of fibrinogen is affected by certain protein degradation pro- 
ducts, especially fibrin peptone (compare this vol., i, 1019). 

S. B. 8. 


Physiology of the Stomach. XXVII. The Mechanism of 
the Regurgitation of Duodenal Contents into the Stomach. 
Criarence J, Hicks, jun., and Joun W. Visner (Amer. J. Physiol., 
1915, 39, 1—8).—Hydrochloric acid (150 c.c. of 0°5%) causes 
regurgitation when left in dogs’ stomachs for fifteen to thirty 
minutes. The same is frequently noticed in man. From similar 
observations on cats, it is concluded that this is not due to anti- 
peristalsis, but to “segmentation movements”’ of the duodenum. 


W. D. H. 


Physiology of the Stomach XXIX. The Gastric Hunger 


Contractions of the Normal and Decerebrate Guinea Pig. 
Jessie L. Kinec.and Hetene Conner (Amer. J. Physiol., 1915, 39, 
123—130).—Hunger contractions appear in the guinea-pig four to 
five hours after feeding, while the stomach is well filled. Water, 
0°5% hydrochloric acid, and other substances which usually inhibit 
these contractions give negative results. After eating, the 
vigorous movements continue for half an hour, and then merge 
into those of the mild peristaltic type. Hunger movements appear 
to be vigorous peristaltic contractions. After decerebration, the 
stomach is in a hypertonic condition, owing, presumably, to the 
absence of inhibitory impulses from the cortex. W. D. iH. 


The Utilisation of Blood for Human Diet, and the Behaviour 
of Formaldehyde in the Organism. E. Satkxowsk1 (Biocheni. 
Zeitsch., 1915, 71, 365-——390).—Ox-blood contains nearly the same 
amount of protein as fat-free meat, and has nearly the same 
nutritional value. Experiments are described on the methods of 
preserving the material by the addition of antiseptics. It was 
found that the coagulated proteins could be preserved in chloro- 
form water and in 4% formaldehyde solution. The effect of 
formaldehyde on the system was investigated, and it was found 
that dogs could tolerate 0°6—1 gram daily in their food, of which 
about 0°6% was excreted unchanged in the urine. It is contended 
that the toxicity of this substance has been over-estimated. Atten- 
tion is directed to the fact that there exists in urine a substance 
which gives with iodine and sodium hydroxide the iodoform re- 
action, and of which the nature is unknown. S. B. 8. 
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‘The Influence of the Depressor Nerve on Suprarenal Secre- 

tion. A. N. Ricuarps and Witson G. Woop (Amer. J. Physiol., 
1915, 39, 54—66)—The processes in the suprarenal gland 
responsible for the discharge of adrenaline are subject to reflex 
inhibition via the depressor nerve. W. D. H. 


The Stimulation of the Hypophysis in Dogs. Roserr W. 
Kerron and Frank C. Becnt (Amer. J. Physiol., 1915, 39, 109—122). 
—If asphyxia is avoided, ether anesthesia causes no marked rise 
in the reducing power of the blood; after one to three hours it 
may fall. Stimulation of the hypophysis (pituitary) then increases 
the reducing power, but this does not occur if the splanchnic nerves 


are cut. W. D. iH. 


A Labile Form of Proteins, and its Relationship to Living 
Protoplasm. Oskar Lorw (Biochem. Zetisch., 1915, 71, 306—320), 
—A labile form of protein exists in many cells, generally in the 
cell-juice, but sometimes also in the protoplasm. This substance 
is distinguished from ordinary proteins by the fact that it is 
separated from solution by the addition of ammonia and organic 
bases, and then rapidly undergoes a change, and is converted into 
a more stable compound. The action of the alkali is not a mere 
neutralisation. The more reactive bases cause, as a rule, the 
separation of numerous small granules, whereas weaker bases, such 
as caffeine and antipyrine, act in quite a different manner. In the 
presence of these bases, cell life can remain intact for several days, 
and the protein can retain its labile form. Very small drops of 
the substance separate at first, and these combine gradually to 
larger refractive drops, which can reach the diameter of 30 p, that 
is, about half the diameter of the cell. The changes produced on 
these objects (“ proteosomes’’) ean be readily followed by the micro- 
scope. They coagulate by the expulsion of water, forming either 
a hollow sphere or a sphere containing varying numbers of cavities, 
or an amorphous mass without definite form. Such a change can 
be produced by hydrogen cyanide, hydroxylamine, or hydrazine. 
Ammonia produces a solid structure without, as a rule, cavities. 
The labile protein behaves towards dyes like the living protoplasm, 
whilst the coagulated “‘ proteosomes” behave like dead protoplasm. 
It is claimed that there is an intimate relationship between the 
stored labile protein and the organised labile protein or protoplasm. 


The Colloidal Nitrogen in Normal and Pathological Urine. 
Gu. Dumirrescu (Chem Zentr., 1915, ii, 34—35; from Bul. Soc. 
Stiinte Bucaresti, 1915, 17, 13—22).—The colloidal nitrogenous 
matter was precipitated with zinc chloride, and the organic matter 
in the precipitate was destroyed in the usual manner. After 
neutralisation with sodium hydroxide, the nitrogen was estimated 
by hypobromite. By this method, it was found that the relation- 
ship of colloidal to total nitrogen could rise to 2°57 on a meat diet, 
whereas it was less on a mixed diet, and still less on a milk and 
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vegetable diet. In cancer there was a tendency for the number to 
rise, according to the severity of the disease. The same was true 
in diabetic cases, but here the amount of dextrose in the absence 
of acidosis was without influence on the number. This was also 
influenced by diseases of the liver and kidneys, but not in cases 
when the urine contains pus. 8. B. 8. 


Acidosis and its Regulation in the Human Body. A. Bravy, 
R. Herrmany, and E. Mtnzer (Biochem. Zeitsch., 1915, 71, 255—267) 
—From experiments and clinical observations, it is found that 
acids in the system, whether introduced in experiment or result- 
ing from a pathological condition, are eliminated as ammonium 
salts in the urine. No change in the tension of carbon dioxide 
in the venous blood is produced thereby, so that this factor cannot 
be regarded as a measure of acidosis. Diminished carbon dioxide 
tension cannot by itself, without taking into account other factors, 
be regarded as a measure of acidosis. The carbon dioxide tension 
of the blood does, however, sink after prolonged acidosis, but this 
is due to the impoverishment of the blood in substances capable 
of combining with carbon dioxide, or perhaps to an alteration in 
the tissues; whether alteration in the respiration is involved at 
the same time cannot be decided without further experiments. 
The tension of the carbon dioxide of the venous blood standing in 
equilibrium with the alveolar air is in the first instance dependent 
on the carbon dioxide content of the blood, and is apparently a 
function of the capacity of the blood for binding this gas. The 
carbon dioxide tension of the blood can sink also without any 


acidosis. S. B. S. 


The Immediate Effects of the Inhalation of Chlorine. Sir 
Epwarp A. Scuirer (Brit, Med. J., 1915, ii, 245—247).—In 
anesthetised cats and dogs, injection of chlorine dissolved in 
Ringer’s solution directly into the blood-stream is not followed by 
serious results, but inhalation is always followed by toxic symptoms, 
the most marked of which is cessation of breathing, which follows 
exaggerated efforts to respire, and recovery after two successive 
inhalations of 1 part of chlorine to 100 of air is not usually 
obtainable; the blood pressure, after a slight rise, falls. There 
appears to be no bronchial constriction, but the chief cause of the 
symptoms is circulatory failure through the lungs, which amounts 
in some cases to complete stasis. There is also much edema in 
the pulmonary tissue. The bodies of the animals do not smell of 
chlorine. The heart beats for some time after the respiration 
stops. Nothing special was noted in other organs. Tracings and 


drawings of microscopic specimens of the lungs are given. 
W. D. H. 


The Influence of Oil of Chenopodium on Intestinal Con- 
tractility. Wiu.u1am Savant and C. W. Mrrcnett (Amer. J. Physiol., 
1915, 39, 37—53).—Oil of chenopodium in dilution of 1 :5000 and 
1:10,000 markedly lessens the tone and contractions of intestinal 
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loops, especially of the colon; in dogs this may be preceded by a 
rise of tone. Recovery occurs in pure Locke’s solution. Large 
doses are necessary to inhibit peristalsis in intact rabbits if intra- 
venous injection is used. Nerve-endings as well as muscle fibres 
are attacked, the latter being the more resistant. The action of 
the oil is not antagonised by caffeine, pilocarpine, or barium 


chloride. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Schumann Rays as an Agent for the Sterilisation of 
Liquids. W. T. Bovie (Bot. Gaz. 1915, 60, 144—148).—It is 
shown that a hydrogen discharge tube as described by Billon- 
Daguerre is not an efficient source of light for photo-sterilisation. 
An apparatus similar to the one referred to is described in which 
the exposure was much longer, whilst the volume of liquid exposed 
at any one time was much less. Although the numbers of bacteria 
were greatly reduced, sterilisation was not complete. 

N.H. J. M. 


Fermentation of Carbohydrates by Living and Killed Yeast 
Cells. Hans Euter (Bied. Zentr., 1915, 44, 419—421 ; from Zeitsch. 
Gdhrungsphysiol., 1914, 5, 1).— Yeast was dried in a vacuum (3—5 mm. 
mercury pressure), at a temperature of 25° which was gradually 
raised to 60°, and treated with alcohol previously distilled over 
lime and calcium. On adding toluene (2 c.c.) to an emulsion of 
1 gram of the dry yeast in 25 c.c. of 8% dextrose solution, it was 
found that the fermenting power was reduced 60% to 125%. It 
was found that about 5% of the yeast cells remained uninjured, 
and when examined microscopically, with and without dyes, behaved 
the same as living cells. The cells, termed “zymatic cells,” retain 


the function of fermentation catalysis, whilst the power of growth 
is lost. H. J. M 


Fixation of Elementary Nitrogen by Yeasts and Moulds. 
ALEXANDER Kossowicz (Bied. Zentr., 1915, 44, 425—427; from 
Zeitsch. Gdrungsphysiol.,1914, 4, 25—32).—The results of experiments 
with yeast and several moulds showed that very little nitrogen is 
necessary to obtain growth and that the combined nitrogen in the 
air was sufficient. It is therefore considered doubtful whether 
any yeasts and moulds have the power of utilising elementary 
nitrogen. N. H. J. M. 


Effect of Some Tervalent and Quadrivalent Cations on 
Permeability. W. J. V. Osrernour (Bot. Gaz., 1915, 59, 
464—473).—It is shown that all the tervalent cations investigated, 
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namely, lanthanum, cerium, yttrium, iron, and aluminium, and the 
quadrivalent cation thorium, can decrease permeability. 
N. H. J. M. 


Constant Changes in the Forms of Antagonism Curves. 
W. J. V. Osrernout (Jahrb. wiss. Botan., 1914, 54, 645—650).— 
Experiments are described in which sections of Laminaria were 
kept in solutions containing sodium chloride (100—0 mols.) and 
calcium chloride (0—100 mols.) for varying periods, the antagon- 
istic action being measured by the electrical method. It is shown 
that the curves for the different relations of sodium and calcium 
chlorides change in form as the experiment proceeds. After 
immersion for half an hour, the resistance in pure sodium chloride 
fell from 100% to 85%, whilst in the pure calcium chloride there 
was a rise from 100% to 138%. In a solution containing 80 mols. 
of NaCl to 20 mols. of CaCl, the resistance rose from 100% to 
126%. After one hour, the resistance in pure sodium chloride fell 
to 60%, whilst in pure calcium chloride it rose to 140%. In 
sodium chloride and calcium chloride (38:62) the resistance rose 
to 147%. After seventeen hours, the resistance in pure sodium 
chloride fell to 10% (death point), and in pure calcium chloride 
to 41%, whilst the greatest resistance, 119%, was in sodium chloride 
and calcium chloride, 80:20. Curves are also given for twenty- 
four, forty-two, and sixty-two hours. 

At first sodium chloride increases the permeability of the tissues, 
whilst calcium chloride has the opposite effect. Later, calcium 
chloride increases permeability ; the process by which this is effected 
is, however, probably different from that with sodium chloride. 

N. H. J. M. 


Absorption of Ions by Living and Dead Roots. H. V. 
Jounson (Amer. J. Botan., 1915, 2, 250—254).—When live beet 
roots were placed in solutions of calcium chloride, it was found 
that 41°31% of the calcium and 43°74% of the chlorine were re- 
moved from the solution. Dead roots of the same plant removed 
44% of calcium and only 26°25% of the chlorine. Similar results 
were obtained with carrots. In experiments with sweet maize, the 
dead roots took up somewhat more calcium than chlorine. 

The presence of dead cells has, therefore, in some cases a marked 
effect on the results, and it is desirable to avoid toxic solutions, 
which may kill some of the cells while the experiment is going on. 

In Meurer’s experiments (Jahrb. wiss. Bot., 1909, 46, 503), the 
outer layers of beet and carrots were cut away with a knife, so 
that the solutions had to penetrate a layer of dead cells before 
reaching the living tissue. N. H. J. M. 


The Organic Diet of Green Flowering Plants. Tx. Boxorny 
(Biochem. Zeitsch., 1915, '71, 321—364).—A large number of experi- 
ments are described in which comparisons are made between the 
growth of plants nurtured on the one hand with the ordinary in- 
organic media, and on the other with the same media and the 
addition of organic substances. Beans, cabbages, Spirogyra, 
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cucumbers, and other plants were employed, and the organic sub- 
stances used were methyl alcohol, glycerol, and methylal. In 
many cases it could be shown that the aldition of organic sub- 
stances increased the growth of the plant. S. B. 8. 


Evidence for the General Distribution of Oxydases in 
Plants. G. B. Reep (Bot. Gaz., 1915, 59, 407—409).—It is shown 
that alge as a class possess a ferment capable of activating the 
oxidation of a limited number of compounds, and that the ferment 
is specific in its action. 

Oxydases are of general occurrence among the alge, and the 
results, together with observations on acid tissues, indicate that, 
the oxydases are universally distributed in living plants. 


N. H. J. M. 


The Localisation of Acids and Sugars in Fleshy Fruits. 
E. Dremoussy (Compt. rend., 1915, 161, 443—445).—-Various species 
of fleshy fruit, both fully and partly ripe, have been subjected to 
gradually increasing pressure and the juices expressed, fractionally 
collected, the successive fractions being separately analysed for 
acidity and sugar content. There was often marked difference in 
the acidity of the various fractions, the last fraction in the case 
of plums being seven times more acid than the first. These varia- 
tions were also marked for apricots and grapes, slight for peaches, 
and non-existent in the case of strawberries, melons, and apples. 
With cherries and tomatoes the acidity diminished as the pressure 
increased. Of the sugars, the reducing sugars varied in the same 
sense as the acidity, but to a lesser extent, whilst the sucrose con- 
tent varied in an opposite direction. Similar results were obtained 
by plasmolysis in a strongly hypertonic solution in place of 
pressure. The author considers that those cells which are less 
resistant to pressure or the walls of whicl, are more permeable, and 
in consequence empty first, contain a juice having a different 
chemical composition from those which empty last. There is local- 
isation, but the direction of variation is not always the same for all 
fruits. These results are discussed from thy point of view of the 
osmotic pressure in the cells, and they afford an apparent explana- 
tion of the increase in acidity of fruits on couking, the more acid 


cells not being broken in the process of eating in the raw, ripe 
state. W. G. 


Influence of the Pyrrole Nucleus on the Formation of 
Chlorophyll. Gino Pottaccit and Bernarpo Oppo (Atti R. Accad. 
Lincei, 1915, [v], 24, ii, 37—39).—The authors have investigated the 
influence of magnesium pyrrole-2-carboxylate, 

(C,H,N-CO,).Mg,2H,O, 
on the production of chlorophyll in Zea mais (compare Oddo, A., 
1914, i, 1176; Mameli, this vol., i, 631, 633). The plant grows 
well in solutions containing 0°05% of this salt. The seeds were 
then germinated in two solutions containing calcium and potassium 
nitrates, ammonium sulphate, and potassium dihydrogen phos- 


3%2 
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phate, all free from iron, and, in one case, 0°2681 gram of the 
above magnesium salt, corresponding with 0°0247 gram of mag- 
nesium, per litre. After twenty days, the plants grown in absence 
of the pyrrole compound had two leaves containing small propor- 
tions of chlorophyll, the rest being completely etiolated, whilst 
those grown in presence of the pyrrole salt were at least three 
times as well developed, and had all their leaves of the normal 
green colour. The formation of chlorophyll in plants growing in 


a medium free from iron has not previously been observed. 
zm. P. 


Varying Actions of Electrolytes on the Grain of Avena 
sativa. F. Pirate (Bied. Zentr., 1915, 44, 402—404; from Annali 
di Bot., [xii], 3, 261—343).—Oat grains were soaked in solutions of 
various salts and acids (V, V/2, N/5, and V/10) for two hours, 
and the increase in weight determined every half-hour. The effect 
of the treatment on germination and on the resulting plants, and 
the amounts of substances absorbed, are recorded in the original 
paper. 

The following substances were not absorbed and had no 
influence: potassium, sodium, barium, calcium, and zinc chlorides, 
sodium and potassium bromides, potassium, barium, cadmium, and 
silver nitrates, potassium and cadmium sulphates, and potassium 
formate, acetate, citrate, and oxalate. 

Monosodium and monocalcium phosphates, and aluminium, 
chromium, and iron sulphates were not absorbed, but retarded the 
absorption of water. 

Potassium ferro- and ferri-cyanides, potassium dichromate and 
permanganate, chromium and iron alums, sodium and cobalt 
nitrites, cerium, tin, cadmium, and mercury chlorides, although not 
absorbed, diminished the absorption of the water and influenced 
germination. 

Cadmium, sodium, and potassium iodides, and mercury and 
cobalt nitrates, were absorbed. 

Formic, acetic, nitric, sulphuric, and phosphoric acids were 
absorbed by the seeds and promoted germination, whilst malic, 
citric, tartaric, and hydrochloric acids acted very favourably on 
germination, although not absorbed. 

The substances which are absorbed do not penetrate the whole 
of the seeds, but remain in the testa. N. H. J. M. 


Origin of the Glucosamine Obtained in the Hydrolysis of 
Boletus edulis. Wunirrep Ross (Biochem. J., 1915, 9, 313—319). 
—There are two views with regard to the origin of the glucosamine 
obtained in the lvdrolysis of dried fungus extract. Either it is 
pre-existent in the form of glucoproteins or as glucosamine 
glucosides, which seems very probable, since Kotake and Sera have 
actually isolated definite glucosides (A., 1913, i, 1212), or it is 
formed during the hydrolysis by the interaction of carbohydrates 
and amino-acids. Reuter (A., 1912, ii, 593) examined many 
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extracts of Boletus edulis, but more particularly those which 
yielded amino-acids. The dried fungus has now been extracted 
with ether, alcohol, and then water, according to Reuter’s method, 
and the dried residue after these extractions has been examined 
for amino-glucosides by the method of Kotake and Sera. After 
hydrolysing with sulphuric acid, however, no glucosamine could be 
detected, but, using concentrated hydrochloric acid as the agent, the 
same amount of the hydrochloride was isolated as Reuter obtained. 
The conclusion is drawn that the glucosamine in Boletus edulis is 
pre-existent as a glucoprotein and not as a glucoside, and that it 
is only under special conditions that glucosamine is a cleavage 
product. Thus a glucoprotein might be hydrolysed to a sugar and 
an amide, or an amino-sugar and an acid, according to the scheme 
°-CH:-NH-CO-CH: — ‘CH-OH + NH,°CO-CH: or ‘CH-NH, + 
CO,H-CH:.. J.C. W. 


The Root Bark of Calotropis gigantea. Ernest Grorce Hitt 
and ANNoDA Prasap Srrxar (T., 1915, 107, 1437—1442).—By 
extracting large quantities of the root bark of Calotropis gigantea 
with boiling alcohol, the authors have obtained an oily substance, 
a white solid, a substance somewhat resembling gutta-percha, and 
a small quantity of a yellow bitter principle. 

The white solid was separated by fractional crystallisation from 
hot alcohol into a substance, C,,H;,03, nodular crystals, m. p. 140°, 
[a]* + 128° (in ether), and a substance, C,,H,)O3, needle crystals, 
m. p. 210°, [a] +119°. The former substance on hydrolysis with 
potassium hydroxide yielded potassium isovalerate and an alcohol, 
mudarol, Cs>HyO., hexagonal plates, m. p. 176° (acetate, needles, 
m. p. 195—196°), and wa; therefore identified as mudaryl 
isovalerate, Cs 9H zO*CO,*C,Hy; the alcohol was oxidised by a solu- 
tion of chromic acid in acetic acid solution to mudaric acid, 
Cy)H,;0,H, an amorphous solid, m. p. 225°; the silver salt was a 
very pale green, amorphous solid. The solid, m. p. 210°, on hydro- 
lysis gave tsovaleric acid and akundarol, a monohydric primary 
alcohol, CygHg,O-OH, needles, m. p. 215° (acetate, needles, m. p. 
222°), and was thus identified as akundaryl isovalerate, 
Cz3H¢,0-CO,°C,H,; when oxidised with chromic acid, the alcohol 
was converted into akuwndaric acid, CygH;gO,H; silver salt, an 
amorphous, pale green solid. These two alcohols and their 
isovalerates give colour reactions similar to those of cholesterol and 
phytosterol. 

The third product obtained by the extraction of the root-bark 
resembled gutta-percha only when warmed ; its composition approxi- 
mated to the formula C,,H,;0,.N. No caoutchouc whatever could 
be detected in the plant. The yellow bitter principle gave the 
usual precipitation reactions for alkaloids, but it was not possible 
to isolate any alkaloid in a pure condition. 

These results are at considerable variance with those obtained 
by Warden and Waddel (Pharm. J., 1885, 165), who reported 
a “caoutchouc ” as being present in the plant; the “ madar-alban ” 
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of these investigators is probably identical with the crude mixture 
of mudaryl and akundaryl isovalerates described above. 


D. ¥. TF. 


Plant Chemistry. P. Q. Kercan (Chem. News, 1915, 112, 
203—-205).—Analyses, organic and inorganic, of canary grass, 
purple loosestrife, heather, and ragwort. N. H. J. M. 


Application of the Biochemical Method to the Examination 
of the Stone-kernels of the Cherry Laurel. Marc Brine (J. 
Pharm, Chim., 1915, [vii], 12, 249—252).—The stones of the cherry 
laurel fruit (Prunus Laurocerasus) yield about 55% of their weight 
of kernels, and the latter have a composition very similar to that 
of bitter almonds. The kernels contain 4°0% of amygdalin (about 
19% more than is present in bitter almonds) and 3°0% of sucrose. 
The leaves of the cherry laurel contain a cyanogenetic glucoside, 
a derivative of racemic phenylglycollic acid, whilst that present in 
the kernels is a derivative of d-phenylglycollic acid. WwW. &. &. 


Chrysanthemum cinerariefolium, Trev. P. Siepier (Ber. 
Deut. pharm. Ges., 1915, 25, 287—302).—Directions are given for the 
cultivation of this plant, the dried, powdered flowers of which 
are largely used as an insect powder. The insecticidal principle is 
shown to be present mainly in the discoid flowerets, and is not 
removed by distillation with steam. The pasty mass ultimately 
obtained in a yield of 0°067% by distilling the flowers with steam 
has a pronounced aromatic odour, and gives indications of the 
presence of acids, aldehydes, ketones, phenols, esters, and hydro- 
carbons, but in almost every instance the amount of substance 
isolated has been too small to admit of identification. One of the 
acids obtained is regarded as palmitic acid on the evidence of its 
m. p., 62°; a hydrocarbon, C,,Hyo, slender needles, m. p. 54—56°, 


has also been isolated. Cc & 


Chemistry of the Higher Fungi. Jurius Ze_uner (Monatsh, 
1915, 836, 611—632).—Analyses of different extracts (light 
petroleum, ether, alcohol, and water) of Lactarius scrobiculatus, 
Hydnum ferrugineum, Hydnum imbricatum, and Polyporus 
applanatus, 

From the alcoholic extract of Hydnum ferrugineum there were 
obtained thelephoric acid (Zopf), mannitol, dextrose, and two 
benzoic esters which when hydrolysed yielded resinotannols. Hydno- 
resinotannol benzoate (A), Cs,;Ho0,, forms microscopic ( ? rhombic) 
crystals, sparingly soluble in hot alcohol, m. p. 272° (uncorr.), with 
decomposition. The acetyl derivative, m. p. 276°, resembles the 
parent substance. Hydnoresinotannol benzoate (B), Cs pHoyO; or 
C,,H..O;, dissolves readily in hot alcohol; m. p. 251—252° 
(decomp. uncorr.). The acetyl derivative, 

Cy9H ,g0;(CO*CHs), or CypHg0;(CO-CHs)., 
forms microscopic groups of fine needles and prisms, m. p. 182° 
(uncorr.). A nifro-compound, m, p. 227° (uncorr.), with decom- 
position, was also prepared. N. H. J. M. 
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The Carbohydrates of Fir-wood. Erik Hiceianp (Biochem. 
Zeitsch., 1915, 70, 416—425).—The carbohydrates yield on hydro- 
lysis chiefly xylose and mannose, together with some levulose and 
galactose. Dextrose cannot be detected. On hydrolysis of the 
wood with dilute acids at higher temperatures, the carbohydrates 
are first rendered soluble. Prolonged action brings about the solu- 
tion of the cellulose; in this case, dextrose can be detected in 


the products of hydrolysis. 8. B. 8. 


The Enzymes of Cacao. Harvey C. Britt (Philippine J. Sci., 
1915, 10, 123—133).—The pulp surrounding the cacao bean shows 
activity for the enzymes casease, protease, oxydase, raffinase, and 
invertase, whilst the fresh beans gave reactions for casease, 
raffinase, and very strongly for oxydase. The fermented bean 
reacts for casease, protease, oxydase, diastase, raffinase, and 
invertase, and shows the presence of protease and invertase, which 
are present in the pulp but not in fresh beans. 

The conclusion is drawn that the presence of these enzymes 
influences the character of the fermentation, and that the tempera- 
ture must be controlled during fermentation so that they may not 
be destroyed. N. H. J. M. 


Chemical Composition of Korean Ginseng. H. Konpo and 
Tanaka (J. Pharm. Chim., 1915, [vii], 12, 292—293 ; from Yaku- 
gakuzasshi, 1915, Jul. 1).—White ginseng yields 47°662% of aqueous 
extract which contains a substance oxidisable by nitric acid with 
formation of considerable quantities of mucic acid. The ethereal 
extract (0°683%) furnishes a volatile oil possessing the odour of 
ginseng, and a non-volatile portion consisting of a mixture of a 
phytosterol having [a],+29°1° and m.p. 133°, and an 
amorphous acid, m. p. 150—-156°. The methyl-alcoholic extract of 
ginseng (25°662%) contains sucrose, a small quantity of a nitro- 
genous substance, and a glucoside of saponin character which forms 
a white, hygroscopic powder of pungent taste, melting about 220°. 
It reduces Fehling’s solution only after hydrolysis, when appar- 
ently a mixture of dextrose and pentose together with a sapogenin 
is produced. The latter is likewise a mixture of several substances 
which have not yet been separated. G. F. M. 


Availability of the Nitrogen in Pacific Coast Kelps. Guy R. 
Srewart (J. Agric. Research, 1915, 4, 21—37).—When mixed with 
soil, the nitrogen of Nereocystis luetkeana is readily converted into 
ammonia, whilst that of Pelagophycus porra is less readily changed. 
Macrocystis pyrifera, the only one of the three which is com- 
mercially important in California, changes very slowly in the soil, 
especially when it has been dried. 

Whilst addition of moderate amounts of Nereocystis to fresh 
soil has not much effect on the ammonification or nitrification of 
readily available organic matter, such as dried blood, the presence 
of Macrocystis retards ammonification, and especially nitrification, 
for a time, after which they become normal. 
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In practice it is not probable that kelp or the salts which it 


contains would interfere with ammonification or nitrification. 
N. H. J. M. 


Organic Constituents of Pacific Coast Kelps. D. R. 
Hoaetanp (J. Agric. Research, 1915, 4, 39—58).—Of the total 
nitrogen of the kelps examined, from one-third to one-fifth is 
soluble in water, and about the same proportion was found by 
Stutzer’s method to be in the form of non-protein nitrogen. As 
regards the iodine, only a small proportion seems to be present in 
organic forms. 

The most important of the carbohydrate constituents of kelp is 
“algin,”’ a very complex resistant compound, or mixture of com- 
pounds, of the pentosan type, possibly containing cellulose in the 
complex. 

The total sulphur, which is higher in the leaves than in the 
stems, varied from 0°45% in the stems of Nereocystis lwetkeana to 
8°16% in Zridaea. The relative amount of inorganic and organic 
sulphur varies considerably in different samples. N. H. J. M. 


Carbohydrates and Enzymes of the Soja Bean. J. P. Srreer 
and E. M. Batrey (J. Ind. Eng. Chem., 1915, 7, 853—858).—The 
nitrogen-free extract of soja beans (grown in Ohio) contains the 
following substances: galactan (includine 0°24% from raffinose), 
4°86%; pentosan, 4°94%; organic acids (as citric acid), 1°44%; 
invert-sugar, 0°07% ; sucrose, 3°31% ; raffinose, 1°13% ; starch, 0°50% ; 
cellulose, 3°29%; hemicelluloses, 0°04%; dextrin, 3°14%; waxes, 
tannins, etc. (by difference), 8°60%. In addition to urease, amylase, 
and a glucoside-splitting enzyme, soja beans contain a protease of 
the peptoclastic type, a peroxydase, and a lipase. Sucrase and a 
peptonising protease do not appear to be present. W. P. 8. 


Phosphorus Metabolism of LambsFed on a Ration of Lucerne, 
Maize, and Linseed Meal. E. L. Ross, M. H. Kerrn, and H. 8 
GrinpLey (J. Agric. Research, 1915, 4, 459—473).—The percentages 
of the different forms of phosphorus, and the relations of phos- 
phorus to protein, in lucerne, maize, and linseed meal show marked 
differences. In lucerne, a large proportion of the phosphorus is 
in inorganic form, soluble in acid; in maize it is equally divided 
between acid- soluble, which is largely organic, and acid-insoluble ; 
and in linseed meal the phosphorus is largely insoluble in acid, 
whilst the soluble portion is about equally divided between 
inorganic and organic forms. 

With a ration of the three foods, lambs excrete in the urine only 
0°2—0°5% of the total phosphorus. The feces contain relatively 
small percentages of acid-insoluble phosphorus and relatively high 
percentages of soluble, inorganic phosphorus. 

Indications were obtained that the amount of phosphorus re- 
quired for the normal growth and fattening of lambs does not 
exceed 3 grams per day per 100 Ibs. live weight. No evidence was 
obtained of correlation between the amounts of phosphorus re- 
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tained in the body on the one hand, and the amounts of phosphorus 
ingested, the amounts of protein ingested, or the body-weights of 
the lambs on the other. 

Variations in the amount of digestible protein consumed, from 
1°56 to 3°19 lbs. per 1000 lbs. of live weight per day, have no 
significant effect on the forms of phosphorus in the feces, the total 
phosphorus in the urine, or the total phosphorus stored in the 


body, expressed in percentage of the total phosphorus ingested. 
N. H. J. M. 


Antagonism between Anions as Affecting Barley Yields on 
a Clay-adobe Soil. Cuaries B. Lipman and W. F. Gericke (J. 
Agric. Research, 1915, 4, 201—218).—Pot experiments in which two 
crops of barley were grown, with an interval of three months, in 
soil to which different amounts of sodium chloride, sulphate, and 
carbonate, respectively, were added; also experiments on 
antagonism between sodium chloride and sulphate, sodium chloride 
and carbonate, sodium carbonate and sulphate, and calcium 
sulphate and sodium sulphate. 

In the control experiment, the yield of the second crop was 
much greater than that of the first, owing to improvement in the 
soil from alternate wetting and drying and the thorough drying 
during the period of rest. Small amounts (0°1%) of sodium 
chloride and of sodium sulphate acted as stimulants on the first 
crop and as poisons in the second crop, whilst sodium carbonate 
was not toxic at all, but showed stimulation in concentrations up 
to 0°3% of the dry weight of the soil. 

Antagonism was shown between sodium chloride and sulphate 
and between sodium chloride and carbonate in the second crop, but 
not in the first. In the case of sodium carbonate and sulphate, a 
slight antagonism was shown in the first crop. Both the first and 
the second crops showed a marked antagonism between sodium 
sulphate and calcium sulphate. 

The pots received insufficient water to give drainage, and 
practically the whole of the sodium chloride and sulphate could be 
recovered at the end of the experiments. In the case of sodium 
carbonate, the highest amount recovered was 25%. N. H. J. M. 


Assimilation of Colloidal Iron by Rice. P. L. Gite and J. O. 
Carrero (J. Agric. Research, 1914, 3, 205—210).—Water culture 
experiments with rice in which colloidal iron and ferric chloride 
were compared as sources of iron. In order to prevent precipita- 
tion of the colloidal iron, the nutrient solution was put into one 
flask and the iron into a second flask, the plants being grown with 
part of their roots in each flask. The colloidal iron employed was 
the ordinary dialysed iron, and contained some chlorine. 

The plants supplied with colloidal iron assimilated a small 
amount of iron, probably soluble iron, which must be assumed to be 
present. The conclusion is drawn that colloidal iron was not 
assimilated, and that if roots secrete acids at all there was at any 
rate no secretion in the unbalanced solution employed. In the 
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flasks containing iron alone the root development was very poor, 
but better with colloidal iron than with ferric chloride, which 
produced less growth than distilled water. The toxicity of dis- 
tilled water and of ferric chloride cannot be overcome by supplying 
other roots of the same plant with a balanced solution. 

The question is of importance, because upland rice grown on 
more or less calcareous soils is affected with chlorosis, due, at least 
in part, to diminished assimilation of iron. N. H. J. M. 


The Character of the Water-soluble Nitrogen of Some 
Common Feeding Stuffs. E. B. Harr and W. H. Benrtey (/. 
Biol. Chem., 1915, 22, 477—483).—The “amide ” nitrogen of feeding- 
stuffs is largely composed of free amino-acids and peptide linkings. 
In most cases this nitrogen constitutes 50—70% of the water-soluble 
nitrogen. The acid amide nitrogen is relatively small, usually 
under 10%; corn stover is an exception, the figure there being 40%. 
The ammonia nitrogen rarely exceeds 5%, and is sometimes absent. 
The substances investigated include clover, peas, corn, barley, 
rape, grasses, and cabbage. W. D. H. 


Soil Gases. J. Watrer Learner (J. Agric. Sci. 1915, 7, 
240—241).—From the results of experiments with undisturbed and 
ordinary samples of Pusa soil, which were subjected to the treat- 
ment described by Russell and Appleyard (ihid., 5), the con- 
clusion is drawn that the gas obtained on successive days by 
Russell and Appleyard was formed and liberated gradually, pre- 
sumably by bacterial action. N. H. J. M. 


[Soil Gases.] A. AppLeyarp and E. J. Russewt (J. Agric. Sev., 
1915, 7, 242).—In reply to Leather (preceding abstract), it is 
pointed out that the successive extractions were not made on 
successive days, and that in some cases there were practically no 
intervals between them. 

The conclusion previously drawn, that the dissolved gas in the 
surface films of water consists mainly of carbon dioxide and a 
little nitrogen, is supported by the results obtained with the Pusa 
soil, which also yielded small amounts of gas poor in oxygen. 


N. H. J. M. 


Changes in the Soil brought about by Heating. (Miss) A. 
Wutson (Sei. Proc. Roy. Dubl. Soc., 1915, [N. 8.], 14,513—520).—Soils 
which were heated at temperatures from 60° to 150° showed a 
regular depression in the freezing points of its aqueous extracts, 
which increased from 0°06° in the case of soil heated at 60° to 
0°19° in the soil heated at 150°; coincidently, the electrical con- 
ductivities of the extracts showed an increase from 36°0 x 10-5 to 
198x 10-5. It is therefore evident that the amount of soluble 
matter is increased by heating. 

Whilst extracts of the original soil were practically colourless, 
the extracts of the heated soil varied from a faint brownish-yellow 
colour (60°) to a very deep brown (150°). Soils which were heated 
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at the higher temperatures absorbed more water than unheated 
soils. 
Experiments in which the soil extracts were prepared by stirring 
the soils with water and filtering, instead of by percolation, gave 
similar results. 

The conclusion is drawn that the increased fertility of heated 
soils may be partly due to the increase in soluble constituents and 
to the change in soil texture resulting in an increased power of 
retaining water. N. H. J. M. 


Effect of Alkali Salts in Soils on the Germination and Growth 
of Crops. Frank 8S. Harris (J. Agric. Research, 1915, 5, 1—53).— 
The effect of alkali salts varies with different soils and different 
plants. In sand, only about half as much alkali is required to 
inhibit growth as in loam, whilst the power of plants to resist the 
action of alkali salts diminishes in the following order: barley, 
oats, wheat, lucerne, beet, maize, and Canada field peas. 

The toxicity of alkali salts in soils is determined by the acid 
radicle, chlorides being the most toxic. Of the bases, sodium is 
the most toxic. The toxicity of soluble salts in the soil was found 
to be in the following order: sodium chloride, calcium chloride, 
potassium chloride, sodium nitrate, magnesium chloride, potassium 
nitrate, magnesium nitrate, sodium carbonate, potassium carbonate, 
sodium sulphate, potassium sulphate, and magnesium sulphate. 

The following approximate amounts of soluble salts will prob- 
ably indicate the necessity of reclamation to produce ordinary 
crops. In loam, chlorides 0°3, nitrates 0°4, carbonates 0°5, and 
sulphates more than 1%. In coarse sand the amounts should not 
exceed about two-thirds of the numbers given for loam. 

The antagonistic effects of combined salts is less in soil than in 
water-cultures N. H. J. M. 


Amino-acid Nitrogen of Soil and the Chemical Groups of 
Amino-acids in the Hydrolysed Soil and their Humic Acids. 
RK. 8. Porrer and R. 8. Snyper (J. Amer. Chem. Soc., 1915, 37, 
2219—2227).—An account is given of the examination of several 
samples of soil. In each case the soil was first extracted with 1% 
hydrochloric acid to render the humus more soluble, and the 
amount of nitrogen extracted by the acid estimated. The soil 
was hydrolysed with 22% hydrochloric acid, and the mixture was 
filtered, and the residue washed until free from chlorides. A 
portion of the combined filtrate and washings was employed for 
the estimation of total nitrogen, whilst other portions were ex- 
amined by van Slyke’s method (A., 1910, ii, 751) for the determina- 
tion of the chemical groups of amino-acids. The humic acids were 
removed from the acid-extracted soil by means of 1% sodium 
hydroxide; the alkaline solution was neutralised with sulphuric 
acid, and then acidified with acetic acid. The mixture was boiled 
for fifteen minutes, and the precipitated humic acids were collected 
and hydrolysed with 22% hydrochloric acid. The product of 
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hydrolysis was examined by van Slyke’s method, and the total 
nitrogen: was also estimated. 

The results show that the amounts of nitrogen extracted by the 
strong acid were fairly constant, whilst those extracted by the 
dilute alkali varied widely. The quantities of humic acid in the 
various soils were quite different. The amount of amide nitrogen 
in the soils was in all cases very high in comparison with the basic 
and non-basic nitrogen. The quantity of humic nitrogen extracted 
from the soil by dilute alkali was very large when compared with 
the amounts in proteins. The relative proportions of the various 
groups in the extract obtained with the strong acid and in the 
humic acids were very similar, and it is evident that dilute alkali 
does not extract any typical class of organic compounds from the 
soil. It is considered that the estimation of the amount of humus 
is of little value in soil analysis. The quantity of amino-acid and 
peptide nitrogen existing in a soil is very small in comparison with 
the amounts of amino-acids produced by hydrolysis. E. G. 


A Nitrogenous Soil Constituent: Tetracarbonimide. Epwarp 
C. Sorry and E. H. Watrers (J. Agric. Research, 1914, 3, 
175—178).—In 1913 a compound having the properties of tetra- 
carbonimide was isolated from several soils (J. Wash. Acad. Sci., 
1913, [v], 3, 260). The substance has now been obtained in a pure 
state, and compared with tetracarbonimide from uric acid. 

Tetracarbonimide was found in soils from Florida, Virginia, 
Maryland, and Washington, D.C. From 18 kilos. of the latter 
soil 30 mg. of the pure compound were obtained, and as the loss 
in purification is at least 50%, it is estimated that the upper 
12 inches of the soil contains about 8 kilos. of tetracarbonimide 
per hectare. 

As uric acid has not been found in soils or plants, it seems prob- 
able that the tetracarbonimide in soils is derived from purine bases. 
Xanthine, hypoxanthine, and adenine all occur in soils, whilst 
guanine has been found in a heated soil. All four bases have been 
found in plants. N. H. J. M. 


Presence of Proteoses and Peptones in Soils. E. H. Watrers 
(J. Ind. Eng. Chem., 1915, '7, 860—863).—It is shown that soils 
contain a mixture of proteoses and peptones resulting from the 
hydrolysis of proteins, and that they either exist and persist in 
the soil as such for a considerable period, or the original protein 
is hydrolysed only very slowly in the soil. W. P. S$. 


